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ABSTRACT 

This thesis consists of two essays. Both essays are related to customer base 

concentration. 

In the first essay, I examine the impact of customer base concentration on selling, 

general, and administrative (SG&A) costs stickiness. With a sample of 65,549 

firm-year observations from 9,460 unique firms on the US market from 1980 to 2012, 

I find that concentrated customer base accentuates SG&A costs stickiness, even after 

controlling for related variables such as asset intensity, employee intensity, firm size 

and firm age. Further findings indicate that the positive association between customer 

base concentration and SG&A costs stickiness is enhanced if supplier firms are in 

durable industry (SIC 3400-3990), or have more relationship-specific investments, but 

weakened if the duration of the relationship between a supplier firm and its customer 

base is longer. The findings are robust to alternative measures of major variables and 

to alternative testing models. 

In the second essay, I examine the impact of customer base concentration on 

investment efficiency. With a sample of 57,852 firm-year observations from 12,123 

unique firms on the US market from 1980 to 2013, I find that concentrated customer 

base is positively associated with investment efficiency improvement. The findings 

are evidenced by the testing results that concentrated customer base strengthens the 

positive association between investment activities and investment opportunities. From 

shareholders’ perspective, concentrated customer base also strengthens the 

contribution of investment expenditure to shareholders’ value. In addition, I find that 

the positive association between customer base concentration and investment 

efficiency is influenced by some salient features of the supplier-customer relationship. 

Generally, such association is more pronounced if the supplier firm’s industry share is 

larger; if the supplier firm relationship-specific investment is greater; and if the 

supplier-customer relationship is longer. The findings are robust to a number of 

sensitivity tests.  

 

Keywords: customer base concentration; SG&A costs stickiness; investment 

efficiency; agency problem; information asymmetry 
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Introduction of This Thesis 

1. Literature review on customer base concentration 

Theories of supply chain indicate that trading contracts can build significant 

economic bonds between suppliers and customers (e.g., Titman, 1984; Titman and 

Wessel, 1988). An important implication is that research on a firm’s operational 

activities should not limit to the characteristics within the firm. It is necessary to 

investigate the potential influences from the firm’s trading partners. For example, 

when managers of a supplier firm decide whether or not to invest in a particular 

project, they are likely to take consideration of the concerns from large customers 

who probably dislike the supplier firm being involved in any investment that may 

destabilize its operations. Managers’ final decision will reflect such consideration. As 

a result, investigation on the supplier firm’s own characteristic is not sufficient to 

provide a complete picture on its investment activities. We need to position the firm in 

the supplier-customer relationship for a better review. From investors’ standpoint, 

accessing the information about a firm’s customers is essential to evaluate the risks of 

the firm’s current and future performance. For instance, for a firm with a concentrated 

customer base, the loss of a major customer may have a substantial impact on its 

revenue. 

Realizing the importance of the information about a firm’s trading partners, from 

year 1976, Statement of Financial Accounting Standards No.14 (SFAS 14) requires 
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that a supplier firm should disclose the information about its major customers
1
 

because those customers represent “a significant concentration of risk.” Since 1997, 

SFAS 131 has replaced SFAS 14 but the disclosure requirement continues under the 

US Securities and Exchange Commission (SEC) Regulation S-K Item 101. The 

requirement makes it practical to conduct large sample research on supplier-customer 

relationships. A growing body of literature has thus evolved to investigate how a 

supplier firm’s customers, especially those with bargaining power advantages, can 

influence its overall financial structure and operating performance. Empirical findings 

are comprehensive but inconclusive. 

   A stream of literature argues that the influence from customers can be beneficial to 

a supplier firm in a variety of ways. This argument emphasizes the monitoring role of 

customers and the operational efficiencies of supplier firms. For example, Kale and 

Shahrur (2007) find that firms often reduce leverage levels as a commitment to induce 

their customers to undertake relationship specific investments (RSI)
2
, since customers 

prefer financially stable suppliers, and a lower leverage level is usually viewed as a 

signal of healthy financial status. Similarly, Banerjee et al. (2008) show that firms are 

more likely to choose a conservative financial structure such as lower leverage to 

protect themselves against the devastating effect of losing principal customers, 

although the evidence is only significant for firms in durable goods industries. Hui et 

al. (2012) reveal that a supplier firm behaves more conservatively in financial 

                                                        
1
 Major customers are commonly defined as “whose purchases individually account for more than 10% of a 

supplier firms’ total sales” (e.g., Banerjee et al., 2008; Hui et al., 2012). 

2
 Relationship specific investments are those assets customized for specific transactions within a particular 

supplier-customer relationship. Those assets are usually of less value outside that particular relationship. 
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reporting when it has powerful customers with greater bargaining advantages, which 

suggests that those customers can serve as an additional monitoring party on the 

supplier firm’s operating activities. At the industry level, Shahrur et al. (2009) 

examine the supplier-customer relationship internationally and find that the equity 

returns of supplier industries follow those of customer industries, implying that 

customers can also influence suppliers’ stock performance. Their findings are 

especially pronounced for small suppliers, for supplier industries with dispersed sales, 

and for suppliers with higher relationship-specific investments. At the firm level, 

Pandit et al. (2011) find that stock returns of a firm and its primary customers are 

positively correlated around the customers’ quarterly earnings announcements. 

Making a step ahead, Patatoukas (2012) concludes that concentrated customer base 

improves the operating efficiency of supplier firms by reducing costs in selling, 

general and administrative (SG&A) expenses (per dollar of sales), and by generating 

more repeated sales and cross-selling opportunities (also see Kalwani and Narayandas, 

1995). As a result, he documents a positive contemporaneous association between 

customer base concentration and the accounting rate of return.  

  Another stream of literature reveals the “dark side” of the influences from major 

customers. This argument focuses on the bargaining power of major customers and 

the operational risks of supplier firms. For example, Schumacher (1991) and Snyder 

(1996) contend that when major customers have great bargaining power, supplier 

firms are likely to suffer high operation risks. Those customers may take advantage of 

their bargaining power to demand for longer payment period, lower prices or more 
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stringent quality specification. Raman and Shahrur (2008) examine the association 

between earnings management and supplier-customer relationship at both 

industry-level and firm-level. They conclude that a firm may opportunistically 

manipulate its accounting reporting so as to project a better image to its 

customers/suppliers. Irvine et al. (2013) show that concentrated customer base is not 

always beneficial to a supplier firm’s performance. The impact is dynamic: negative 

in the early years of a supplier firm’s operating cycle, and positive as the 

supplier-customer relationship grows. Dhaliwal et al. (2013) find that relying heavily 

on a few major customers results in a higher likelihood of receiving going concern 

opinions from auditors. Digging further, Dhaliwal et al. (2014) claim that 

concentrated customer base increases a supplier firm’s cost of financing, both debt 

financing and equity financing. That is because the cash flow risk is high when the 

firm depends on a few major customers for a large portion of its revenue. The findings 

are more pronounced for supplier firms which are more likely to lose their major 

customers.  

The underlying implication behind those findings is that suppliers and customers 

are inter-dependent. On the one hand, a supplier firm values the relationship with its 

major customers on whom it depends for a considerable portion of revenue. In many 

cases, the supplier firm needs to customize its assets
3
 to meet the stringent demands 

from those customers such as unique production design specifications. Under 

long-term contracts, the supplier firm also needs to produce spare parts to provide 

                                                        
3 

 Joskow (1988) refers such assets as “dedicated assets”. 
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post-sale maintenance services. Therefore, the supplier firm suffers substantial loss in 

the event of losing such customers. The supplier firm’s dependence grants its major 

customers the power to influence its operational activities. 

On the other hand, customers also face switching costs if the supplier firm is 

liquidated or fails to fulfill trading obligations. They have to bear the costs of 

searching for alternative suppliers and constituting new trading contracts. Switching 

costs are especially high when the supplier firm’s products are unique and when the 

contract terms are long. Because under those cases, customers are likely to acquire 

specialized machineries and sign long-term employment contracts with workers who 

are specially trained so as to process the unique products purchased from the supplier 

firm (Titman, 1984; Titman and Wessels, 1988; Grinblatt and Titman, 2002; Banerjee 

et al., 2008; and Hui et al., 2012). There may also be additional implicit costs for 

customers. For example, Maksimovic and Titman (1991) argue that product quality 

declines when a supplier firm is in financial distress. As a result, customers have 

incentives to monitor the supplier firm’s performance to guarantee that it remains 

operationally and financially stable. To sum up, customers are important external 

stakeholders of a supplier firm and they are highly concerned about the supplier firm’s 

operating and financial performance. 

 

2. Introduction to the thesis 

Motivated by above theories and findings, this thesis aims to advance the 
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research on supplier-customer relationship by investigating the economic impact of 

customer base concentration on a supplier firm’s SG&A costs stickiness and its 

investment efficiency.
4
 Investment activity and cost management are crucial aspects 

of corporate operational activities and are both extensively discussed under various 

settings. However, little is known on those issues from the perspective of the 

supplier-customer relationship. This thesis attempts to fill the void.  

This thesis consists of two essays. 

Essay One proposes a main hypothesis that concentrated customer base leads to 

greater degree of SG&A costs stickiness. SG&A costs stickiness is resulted from 

committed resource adjustment asymmetry and managers’ discretions in adjusting 

those resources. Concentrated customer base is likely to enlarge the asymmetry, 

because the committed operating resources dedicated to the customers base and the 

expenses for maintaining those assets are not easy to be dismissed. Concentrated 

customer base also makes managers more reluctant to adjust the committed resources 

downward. The degree of SG&A costs stickiness is sensitive to a variety of factors, 

yet so far no study has investigated if there is any impact from the supplier-customer 

relationship.  

This essay is motivated by a large body of literature documenting that the 

presence of major customers will lead a supplier firm to invest heavily on relationship 

specific assets which are rather sticky to adjust downward even when operation 

demands decline (Titman, 1984; Titman and Wessels, 1988; and Grinblatt and Titman, 

                                                        
4
 This thesis focuses on supplier firms. Both “SG&A costs stickiness” and “investment efficiency” are from 

supplier firms’ perspective. 
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2002, Inderst, 2007; Banerjee et al., 2008; and Hui et al., 2012).  

Diagram 1 presents the basic framework of Essay One. 

 

 

 

 

 

 

 

 

 

 

Essay Two proposes a main hypothesis that the existence of concentrated 

customer base improves the supplier firm’s investment efficiency. The underlying 

argument is that a concentrated customer base helps the supplier firm attenuate two 

most widely recognized frictions that drive a firm away from its optimal investment 

level: information asymmetry (between inside managers and outside shareholders) 

and agency problem. 

The essay is related to the recent findings that major customers can play an 

additional monitoring role on their supplier firms who consequently experience fewer 

agency problems and less information asymmetry (Titman 1984; Kale and Shahrur, 

2007; Banerjee, et al, 2008; Johnson, et al, 2010; Hui et al, 2012;).  
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Diagram 2 presents the basic framework of Essay Two. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Concentrated 

Customer Base 

Reducing Information 

Asymmetry 

 

Higher Investment 

Efficiency 

 

Alleviating agency 

Problem 

Diagram 2 



 

9 

 

Essay One:  

Customer Base Concentration and SG&A Costs Stickiness 

1. Introduction 

Trading contracts can build important economic bonds between suppliers and 

customers (Titman, 1984; Titman and Wessel, 1988). For a supplier firm, the 

relationship with its customers may cast substantial influences on its operating 

performance and financial structure. A growing body of literature has evolved to 

address this issue. For example, Kale and Shahrur (2007) and Banerjee et al. (2008) 

find that firms often choose conservative financial structures with lower leverage 

levels as a commitment to induce their customers to undertake relationship specific 

investments (RSI). Hui et al. (2012) report that firms are more conservative in 

financial reporting when they have powerful customers. Patatoukas (2012) finds that 

stock performance is better for firms with concentrated customer bases. However, 

prior studies have largely been silent about the impact of supplier-customer 

relationship on a supplier firm’s cost management activities. Cost management is 

essential to a firm’s overall performance, yet little is known if managers take 

customers’ influences into consideration when making cost managerial decisions. This 

study aims to fill the void by investigating the impact of customer base concentration 

on the sticky behavior of SG&A costs, a significant part of a firm’s operating costs.  

The SG&A costs stickiness is first intensively discussed by Anderson et al. (2003, 

hereafter ABJ). They find that SG&A costs change asymmetrically in response to 
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sales increase or decrease. Extant literature attributes this sticky behavior of SG&A 

costs to: 1) the adjustment costs asymmetry of committed resources; and 2) managers’ 

deliberate resources management decisions. 

First, there are varied adjustment costs on expanding or reducing resources and the 

latter are generally larger than the former. Managers are more reluctant to cut 

committed resources when sales decrease than to expand them when sales increase 

(Jaramillo et al., 1993; Goux et al., 2001; Sakellaris, 2001; Cooper and Haltiwanger, 

2006; Banker et al., 2011).  

Second, since our era has witnessed an increase in economic activities in long-term 

trend, managers are typically more optimistic than pessimistic about future sales. 

Therefore, in the existence of future sales uncertainty, they would rather keep the 

committed resource in an unutilized status than scale them down immediately in 

response to a current negative shock on sales, in the hope that sales will rebound in a 

near future (Noreen and Soderstrom, 1997; Anderson et al, 2003; Banker et al., 2012). 

Based on the above discussion, one can make a reasonable inference that the factors 

affecting resource adjustment costs or managers’ discretions will also affect the 

degree of SG&A costs stickiness. Although prior literature has already discovered 

several influential factors underlying cost stickiness such as asset intensity, employee 

intensity, and GDP growth rate (e.g., Anderson et al, 2003; Kama and Weiss, 2010; 

Banker et al, 2014 & 2012), this study explores the cost stickiness issue from a new 

perspective: the impact from the relationship with trading partners.  

Intuitively, customer base concentration will affect both resource adjustment costs 
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and managers’ decisions on committed resources adjustment.  

On the one hand, a concentrated customer base is likely to be accompanied with 

great amount of committed resources specifically dedicated to major customers 

(Titman and Wessels, 1988; Grinblatt and Titman, 2002; Inderst, 2007; Banerjee et al., 

2008). Those resources are generally of great value and the maintaining expenses are 

not flexible to reduce in response to sales decrease, which exacerbates the committed 

resources adjustment costs asymmetry. From managers’ perspective, scaling down 

those committed resources may result in loss of personal benefits. Therefore, 

managers are more likely to postpone the decision of cutting off those resources. The 

above reasoning leads to the inference that a concentrated customer base may increase 

the SG&A costs stickiness. 

On the other hand, a concentrated customer base facilitates information flow along 

the supply chain (e.g., Kalwani and Nrayandas 1995; Kumar 1996; Kinney and 

Wempe 2002), which may reduce the uncertainty of future demands. Managers are 

able to make timelier decisions on downward adjustment. Besides, as argued by Hui 

et al. (2012), major customers can serve as an additional monitoring institution to the 

supplier firms by requiring them to enhance financial reporting quality. Consequently, 

managers of those supplier firms are less likely to conduct empire-building activities 

or earnings management behaviors (e.g., Chen et al., 2012; Kama and Weiss, 2012), 

which leads to less SG&A costs stickiness.  

To sum up, the impact of customer base concentration on SG&A costs stickiness 

can be both accentuating and attenuating. Nevertheless, since the accentuating effect 
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is more direct than the attenuating effect, I expect the former will dominate. 

Specifically, I hypothesize that a concentrated customer base will lead to greater 

SG&A costs stickiness. 

To provide empirical evidences for the inference, I conduct a large sample 

investigation (65,549 firm-year observations from 9,460 unique firms) on the US 

market from 1980 to 2012. Using the model from Anderson et al. (2003), I find strong 

evidence of SG&A costs stickiness: SG&A costs increase 0.49% as sales revenue 

increases by 1%, but decrease only 0.38% (0.49% - 0.107%= 0.38%) as sales revenue 

decreases by 1%. More importantly, I find the SG&A costs stickiness is significantly 

more pronounced for firms with concentrated customer bases, lending support to the 

main hypothesis in this study. The association is significant at the 1% level, even after 

controlling for related variables such as firm size and firm age. Empirical findings 

further indicate that the positive association between customer base concentration and 

SG&A costs stickiness is enhanced if a supplier firm is in durable goods industry (SIC 

3400-3990), or if it has more relationship-specific investments (RSI), but weakened if 

the duration of the relationship between a supplier firm and its customer bases is 

longer. 

To check the robustness of my findings, I conduct several sensitivity analyses. First 

of all, I use three alternative measures of customer base concentration; secondly, I 

repeat the main tests with reduced samples in which potential sample selection biases 

are controlled; thirdly, I follow Banker et al. (2013) and extend the ABJ model by 

allowing variables to influence the slope for sales increases; lastly, following a more 



 

13 

 

complicated framework from Banker, Byzalov, Ciftci, and Mashruwala (2012, 

hereafter BBCM), I further extend the ABJ model by incorporating managers’ 

expectation measures. In addition, to test the generality of my findings I replace 

SG&A costs with other costs such as total costs and operating costs. Overall, my 

findings survived the above robustness tests. 

This study contributes to the finance and accounting literature in several ways.  

First of all, this study is the first to investigate the SG&A costs stickiness from the 

perspective of supplier-customer relationship. It enriches the literature on cost 

stickiness by documenting that a concentrated customer base significantly accentuates 

SG&A costs stickiness. The findings may motivate researchers to investigate costs 

stickiness beyond a firm’s inherent characteristics. 

Secondly, this study adds to the fast growing stream of literature on supply chain 

studies. Extant literature has found that supplier-customer relationship may cast 

considerable influences on a firm’s capital structure (Kale, et al., 2007; Banerjee, et al., 

2008), accounting conservatism (Hui et al., 2012), firm performance, and stock price 

variation (Kelly et al., 2000; Shahrur et al., 2009; Pandit et al., 2011; Patatoukas, 

2012). However, this study is the first to investigate the potential influence of the 

supplier-customer relationship on a firm’s cost behavior and management.  

Finally, I obtain empirical evidence that a concentrated customer base leads to 

greater level of costs stickiness not only for SG&A, but also for other costs such as 

total costs and operating costs. The generality of the findings in this study should be 

valuable for managers to conduct effective costs management. 
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The remainder of this essay proceeds as following: Section 2 presents the 

literature review and hypothesis development; Section 3 describes the data and 

methodology; Section 4 presents empirical findings for the hypotheses; Section 5 

presents the results of additional tests; and Section 6 concludes. 

2. Literature review and hypotheses development 

2.1. Literature review 

Traditional models of cost behavior suggest that costs change symmetrically in 

response to sales increase and decrease, which implies that the magnitude of costs 

changes is sensitive only to the magnitude of sales changes, but not to the directions 

of those changes. However, Noreen and Soderstrom (1997) challenge such traditional 

wisdom with a study on hospitals in Washington. They find that a majority of costs 

increase to a greater extent as operating activity increases, but decrease to a less 

extent as operating activity decreases. The significance of their study is limited by the 

small sample size and insignificant results for most of tests, though. The first highly 

influential piece of work on cost stickiness comes from Anderson et al. (2003), who, 

based on the analysis of 7,629 firms over 20 years in the US market, find that SG&A 

costs averagely increase 0.55% for one percent increase in sales but decrease only 

0.35% for one percent decrease in sales. 

Following them, a growing body of literature emerges and reports similar sticky 

behavior for various costs (e.g., Subramaniam and Weidenmier 2003; Cooper and 

Haltiwanger 2006; Banker et al., 2007 & 2013; Kim et al., 2012). In the meantime, 
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researchers try to find the drivers that lead to the sticky behavior of costs. 

One stream of literature attributes the SG&A costs stickiness to the asymmetrical 

adjustment costs for committed operating resources (e.g., ABJ; Subramaniam and 

Weidenmier 2003; and Banker et al. 2011). Those costs are generally higher for 

downward adjustment than for upward adjustment (e.g., Goux et al. 2001; Cooper and 

Haltiwanger, 2006). For example, firing employees is more difficult and costly than 

hiring new employees. When firing employees, there are both explicit adjustment 

costs, such as the severances paid to dismissed employees, and implicit adjustment 

costs, such as the loss of productivity and moral among remaining workers (Sakellaris, 

2001). In addition, there are also opportunity costs associated with hiring and training 

new employees when increasing labor capacity becomes necessary. Given such 

adjustment costs asymmetry, managers are more prudent to scale down committed 

resources when sales decrease, compared to expand them when sales increase. As a 

result, SG&A costs increase more and decrease less in response to the same amount of 

sales changes (SG&A costs stickiness).  

Another line of literature argues that even under the conventional assumption that 

upward and downward adjustment costs are symmetric, managers’ discretionary 

resource commitment decisions could still lead to cost stickiness. One reason is that 

managers are usually optimistic for future business. The optimism can be interpreted 

from both economic perspective and psychological perspective. Economically, since 

the economy has been growing in long-term trend, managers may rationally expect 
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the future sales are more likely to increase rather than decrease
5
. Psychologically, 

managers may be irrationally biased and overconfident about their ability to increase 

future sales (Chen, Gores, and Nasev, 2013). Both perspectives result in the fact that 

in the event of current sales decline, managers are more likely to expect a sales 

rebound rather than a continuing retreat in the coming future. Consequently, they tend 

to retain unutilized operating resources rather than trim them off immediately. 

Another reason is related to agency problem. For example, Chen et al. (2012) claim 

that managers’ “empire-building” incentives add to cost stickiness, especially for 

firms under weak corporate governance. Managers may make cost management 

decisions for personal benefits rather than for their firm’s prospect. They are eager to 

expand resources under their personal control for higher compensations, job ranks and 

personal reputations when sales grow but are reluctant to scale the resources down 

when sales shrink.  

An important implication of the above argument is that the degree of costs 

stickiness should vary with the change of adjustment costs and the variation of 

managers’ discretionary decision making process (e.g., SG&A costs are stickier if 

downward adjustment costs or managers’ unwillingness to cut off committed 

resources are higher). That is to say, factors which affect committed resource 

adjustment process are likely to have impact on SG&A costs stickiness.
6
 Based on 

                                                        
5
 In this study, sales increase for 67.7% of the total observations while decrease for only 32.3% of the total 

observations. Similar evidences are also seen in ABJ, Banker et al. (2011), etc. 

6
 The underlying assumption of the ABJ framework is that managers’ discretion in adjusting committed resources 

only occurs when sales decrease, so that SG&A costs increase mechanistically as sales increase without 

interference. As most previous studies, I focus on the downward resources adjustment process. In the robustness 

test section, I remove the underlying assumption and allow variables to influence the upward adjustment process. 
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this inference, extant literature has discovered a wide range of variables which would 

affect the degree of SG&A costs stickiness. For example, Anderson et al. (2003 & 

2007) and Weidenmier and Subramaniam (2003) argue that high level of asset 

intensity and employee intensity increase SG&A cost stickiness. Firms with high level 

of asset intensity and employee intensity rely more on their own resources than on the 

purchases from other firms and it is more costly to adjust their own committed 

resources than to adjust the purchases from other firms. Banker, Byzalov, and 

Dujowich (2014) find that product demand variation affects cost stickiness. If demand 

variation is high, managers are forced to resort to more flexible manufacture 

technologies with less adjustment costs, resulting in less cost stickiness. Kama and 

Weiss (2012) suggest self-interested managers conduct resource adjustments to meet 

short-time earnings targets. When sales decrease, they may cut costs more 

aggressively to avoid earnings decrease, which leads to less costs stickiness. Kim et al. 

(2012) show that a firm’s internal control weakness attributes to SG&A costs 

stickiness. Based on a cross country study, Banker et al. (2013) argue that SG&A 

costs stickiness is higher if the employment protection legislation is stricter. 

2.2. The main hypothesis (H1) 

In spite of those studies, there has been little, if any, evidence on the potential 

impact of the supplier-customer relationship on SG&A cost stickiness. Given the 

ample evidences that firms are highly influenced by the relationship with their 

customers (e.g., Titman and Wessels, 1988; Grinblatt and Titman, 2002; Inderst, 2007; 
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Banerjee et al, 2008; Patatoukas, 2012; Hui et al, 2012), I anticipate that the 

characteristics within supplier-customer relationship will play a significant role in 

determining the SG&A costs sticky behavior. In particular, I predict that firms with 

concentrated customer base will be more likely to experience greater degree of SG&A 

costs stickiness, since concentrated customer base is likely to make committed 

resources even harder to adjust downward. 

The prediction generates from the following basis. 

Firstly, in the event of sales decline, it is more difficult and costly for a supplier 

firm with concentrated customer base to dispose committed operating resources. 

When a firm’s customer base is less diversified, it sells products to a relatively smaller 

number of major customers whose purchases individually accounts for considerable 

portions of the firm’s total revenues.
7
 Those major customers are extremely important 

to the supplier firm since the firm’s overall performance depends largely on those 

major customers. In order to sustain the long-term supplier-customer relationship with 

major customers, the supplier firm is likely to invest heavily on relationship-specific 

assets so as to provide high quality products and satisfactory services to its customers 

(Titman and Wessels, 1988; Grinblatt and Titman, 2002; Inderst, 2007; Banerjee et al., 

2008; and Hui et al., 2012). For example, the supplier firm may have to sign long term 

contracts with its workers and spend more time and resources to train them to serve 

particular demands from major customers. Costs of firing those workers are especially 

                                                        
7
 In line with previous studies (e.g., Banerjee et al., 2008; Hui et al., 2012), I refer those customers whose 

purchases individually account for more than 10% of a supplier firm’s total sales as “major customers”. Higher 

degree of customer base concentration means higher likelihood of the existence of major customers. 
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high. In addition, the supplier firm may also have to keep its maintenance departments 

running to provide post-sale services, even after the termination of contracts with 

major customers. That implies higher cost of downward adjustment of committed 

resources and accordingly, greater SG&A costs stickiness.  

Secondly, with a concentrated customer base, managers are more reluctant to adjust 

operating resources downward. Recall that managers’ postponed decision of scaling 

down the committed resources in response to sales decline is one primary driver of 

cost stickiness. When making resource adjustment decisions, managers are facing 

additional psychological or agency-type adjustment costs as well as monetary 

adjustment costs. Such adjustment costs are also smaller for increasing operating 

resources at managers’ own disposal, but larger for scaling down those resources 

(Banker et al. 2011). For firms with a concentrated customer base, the asymmetry is 

even greater. Since the committed operating resources related to major customers are 

generally large in value, managers may lose more personal benefits, both 

psychological and monetary, if those resources are dismissed. For example, a manager 

in charge of an operating department which serves a large customer will lose his/her 

position, prestige, and corresponding financial compensations if the department is 

abandoned as a result of demand decrease. Therefore, managers are more likely to 

keep the department running to the last minute, leading to greater level of SG&A cost 

stickiness. This reasoning is consistent with the empire-building notion that managers 

are eager to expand committed resources at their disposal but reluctant to dismiss 

them (Chen et al., 2012). 
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Thirdly, stable and lasting relationships with major customers benefit supplier firms 

with enhanced operating efficiency. Such relationships are commonly found within a 

concentrated customer base. Prior studies indicate that firms in long term relationships 

with major customers benefit from costs reductions in SG&A expenses, from higher 

repeated sales and cross-selling opportunities, and from greater overall effectiveness 

of selling expenditures (e.g., Kalwani and Narayandas, 1995; Kumar 1996). For 

example, when a supplier firm sustains relationships with a few major customers, it 

can spend less on advertisements to attract new customers. Furthermore, Patatoukas 

(2012) specifically justifies the role of a concentrated customer base in improving a 

supplier firm’s performance. He finds that customer base concentration increases 

accounting rates of return by reducing operating expenses and enhancing asset 

utilization. For firms with concentrated customer base, scaling down the committed 

resources is accompanied with losing those operating efficiencies. As a result, those 

efficiencies can be viewed as additional implicit downward adjustment costs for 

which rational managers are likely to take into consideration when making downward 

adjustment decisions.  

On the other hand, it is also possible that a concentrated customer base may 

attenuate cost stickiness. This is because information sharing is more effective 

between the supplier firm and a concentrated customer base (Kinney and Wempe, 

2002; Matsumura and Schloetzer, 2009), which reduces the uncertainty whether a 

current decrease in demand is temporary or permanent. As a result, managers are able 

to make timelier decisions on downward adjustment of the committed resources. 
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Besides, Hui et al. (2012) find that, with powerful customers, a supplier firm tends to 

provide higher financial reporting quality in the form of recognizing losses more 

quickly (or, greater accounting conservatism). To rephrase, those major customers can 

play as an additional monitoring role on the supplier firm’s managerial activities. 

Consequently, managers of those supplier firms are less likely to conduct 

empire-building activities (Chen et al. 2012) or earnings management incentives 

(Kama and Weiss, 2012), which results in less SG&A costs stickiness. 

The above discussion implies that the impact of customer base concentration on the 

SG&A costs stickiness can be both accentuating and attenuating, which calls for 

empirical investigation. Nevertheless, the accentuating effect focuses on both the 

adjustment costs and managers discretions, which directly relate to SG&A costs 

stickiness; while the attenuating effect focuses on the factors that may influence 

managers’ discretions. I thus expect the accentuating effect dominates the attenuating 

effect. Specifically, I propose the main hypothesis of this study as:  

H1: A concentrated customer base leads to greater SG&A costs stickiness.
8
 

 2.3. The sub-hypotheses 

The positive association between customer base concentration and SG&A costs 

stickiness indicated in H1 is likely to be affected by characteristics of the supplier 

firm and the supplier-customer relationship. Specifically, I propose the following 

three sub-hypotheses to investigate the impact of industries, relationship-specific 

                                                        
8
 Note that this study focuses on the supplier firms. All hypotheses are related to the SG&A costs stickiness of 

supplier firms.  
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investments, and the duration of supplier-customer relationship on SG&A costs 

stickiness. 

Banker et al. (2011) argue that SG&A costs do not necessarily exhibit stickiness 

in all circumstances. Industry is a factor that may make considerable difference on the 

presence of cost stickiness. For example, cost stickiness is expected to be higher in 

growing industries because managers are more optimistic about sales rebound in the 

future when facing a sales decline in current period. As mentioned earlier, firms in 

durable goods industries typically have long term contracts with major customers.
9
 

Since the products in durable goods industry are generally large in value and long in 

service duration (e.g., machines or heavy equipment), supplier firms are more likely 

to acquire large amount of specialized assets to manufacture specific products for 

their customers and provide long-term post-sale maintenance and service. As a result, 

it is harder to scale downward the committed resources, meaning that SG&A costs are 

stickier to reduce for such firms. Accordingly, the second hypothesis of this study is: 

H2: The positive association between customer base concentration and 

SG&A costs stickiness is more pronounced for firms in durable goods industries. 

When supplier firms invest more in relationship-specific assets, they are likely to 

experience greater degree of SG&A cost stickiness. As noted by Williamson (1975) 

and Raman and Shahrur (2008), relationship-specific investments (hereafter RSI) are 

those assets that support specific transactions between a firm and its particular 

customers. The value of RSI is much less outside the particular relationship than 

                                                        
9
 Consistent with Titman and Wessels (1988) and Banerjee et al. (2008), I define durable goods industries as those 

with primary SIC codes from 3,400 to 3,990, and define the others as nondurable goods industries. 
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within. For example, a product line which produces batteries for IPhone, without 

significant modifications, is not capable to produce batteries for Samsung or Nokia. It 

has less, if any, value if the contract with Apple terminates. The lost values of RSI can 

be viewed as implicit adjustment costs. In short, the downward adjustment costs for 

RSI are so high that managers are more reluctant to dispose them immediately when 

sales decline in current period. They would rather temporarily keep RSI in an 

unutilized status hoping demands recover in a near future, which inevitably results in 

greater SG&A cost stickiness. I therefore conjecture that: 

H3: The positive association between customer base concentration and 

SG&A costs stickiness is more pronounced for firms with greater RSI.
10

 

 Generally, as the duration of the supplier-customer relationship grows, both 

parties in the relationship become more informative about each other. When demands 

from customers decline, managers of the supplier firm are more capable to make 

better predications on whether the decline is temporary or permanent, because they 

have more channels (e.g., through personal relationship with employees of customer 

firms) to understand the implications of the decline. Therefore, the uncertainty of 

future sales variation reduces, and managers are likely to make timelier decisions on 

downward resources adjustments, leading to less SG&A costs stickiness. Thus the last 

hypothesis of this study is: 

H4: The positive association between customer base concentration and 

SG&A costs stickiness is less pronounced when the duration of the 

                                                        
10

 I follow Raman and Shahrur (2008) to capture the RSI in terms of the firm-level R&D intensity (R&D expenses 

over total assets). 
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supplier-customer relationship is longer.  

 

3. Data and Methodology 

3.1. Data 

This study targets all US public firms recorded in Compustat from 1980
11

 to 2012. 

The customer information is collected from Compustat Business Segment12. The 

industry classification information, which is used for controlling the industry-fixed 

effect, is obtained from Fama-French’s website.  

I then proceed with the following sample selection criteria: 

1. Drop those observations (firm-year) if sales or SG&A are non-positive or 

missing for current or previous year. Following previous literature (Chen et 

al., 2012; Kama and Weiss, 2011), I also drop observations where SG&A 

costs exceed sales revenues. 

2. Exclude firms in the financial (SIC 6000-6999) and utilities industries (SIC 

4000-4999) as their costs behave rather differently from that in other 

industries. Similar treatment is employed by previous studies. 

3. Drop negative or missing values on control variables such as AI (asset 

intensity), EI (employee intensity), MV (market value), etc. 

                                                        
11

 I start to obtain the data from 1979 since I need lag variables for most tests in this study. 

12
 There are seven types of customer recorded in Compustat Business Segment: COMPANY, GEOREG (e.g., 

Africa, Asia, etc.), GOVDOM (domestic government), GOVLOC (local government), GOVSTATE (state 

government), GOVFRN (foreign government), and MARKET (industries). Since I focus on the firm-level data and 

on the US market, I keep only COMPAY, GOVLOC, GOVSTATE, and GOVDOM. 



 

25 

 

4. Winsorize all continuous variables at bottom and top 1% before testing them 

in regression models to alleviate the impact from outlier observations. 

For the main test, the full sample consists of 65,549 firm-year observations from 

9,460 unique firms in the US market. The initial sample covers all firms available in 

Compustat during 1980-2012, while the final sample reduces to around 18.7% of the 

initial sample. 

3.2. Methodology 

3.2.1. Measurement of customer base concentration 

Following Patatoukas (2012), I adapt the Herfindahl-Hirschman Index and measure 

a supplier firm’s customer base concentration as the following: 

𝐶𝐶𝑖,𝑡 = ∑ (
𝑆𝑎𝑙𝑒𝑠𝑖,𝑗,𝑡

𝑆𝑎𝑙𝑒𝑠𝑖,𝑡
)2𝑛

𝑖=1 , 

where, for the supplier firm i in year t, 𝐶𝐶𝑖,𝑡 is the customer-base concentration 

which ranges from zero to one. 𝑆𝑎𝑙𝑒𝑠𝑖,𝑗,𝑡 is the sales to customer j and 𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 is 

the total annual sales. n is the number of customers, including both major customers 

and non-major customers. Large 𝐶𝐶𝑖,𝑡 indicates that a supplier firm sells its products 

or services to a small number of customers and therefore its sales are not widely 

dispersed in the market. 

2.1.1. Measurement of cost stickiness 

The baseline model developed by Anderson et al. (2003)
13

 to capture cost 

                                                        
13

 Hereafter referred as the ABJ model. 
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stickiness behavior is: 

∆𝑆𝐺𝐴𝑖,𝑡 = 𝛼0 + 𝛼1∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + 𝛼2𝐷𝐸𝐶 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + 휀𝑖,𝑡      (1) 

where, for firm i in year t, ∆𝑆𝐺𝐴𝑖,𝑡 is the changes of SG&A costs in natural 

logarithm form from year t-1 to year t; ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 is the changes of sales revenue in 

natural logarithm form from year t-1 to year t; 𝐷𝐸𝐶 is a dummy variable that equals 

1 if ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 is negative, and 0 otherwise. Therefore, in the model, 𝛼1 is expected 

to be positive since SG&A costs generally change in the same direction with sales 

revenue. However, the cost stickiness hypothesis implies a negative value of 𝛼2, 

meaning that the magnitude of the decreased SG&A costs, when sales decrease from 

prior year to current year, is smaller than that of the increased SG&A costs when sales 

increase from prior year to current year. That suggests 𝛼1 + 𝛼2 < 𝛼1. 

3.2.2. Research design 

To test the impact of customer base concentration on SG&A cost stickiness (H1), I 

follow the standard procedure and measure the extent of cost stickiness, which is 𝛼2 

in equation (1), as a linear combination of the variables of interest. In particular, I 

expand the coefficient 𝛼2 in Equation (1) as a linear function of 𝐶𝐶𝑡−1, AI, EI, GDP, 

𝐷𝐸𝐶𝑡−1, MV,and AGE: 

𝛼2 = 𝛿0 + 𝛿1𝐶𝐶𝑖,𝑡−1 + 𝛿2𝐴𝐼𝑖,𝑡 + 𝛿3𝐸𝐼𝑖,𝑡 + 𝛿4𝐺𝐷𝑃𝑡 + 𝛿5𝐷𝐸𝐶𝑡−1 + 𝜑𝑖,𝑡 (2) 

Then I substitute Equation (2) into Equation (1) and obtain Equation (3) as below: 

∆SG&A𝑖,𝑡 = 𝛽0 + 𝛽1∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 

                   +(𝛽2 + 𝛽3𝐶𝐶𝑖,𝑡−1 + 𝛽4𝐴𝐼𝑖,𝑡 + 𝛽5𝐸𝐼𝑖,𝑡 + 𝛽6𝐺𝐷𝑃𝑡 
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                   +𝛿7𝐷𝐸𝐶𝑖,𝑡−1 + 𝛽8𝑀𝑉𝑖,𝑡 + 𝛽9𝐴𝐺𝐸𝑖,𝑡) ∗ 𝐷𝐸𝐶𝑖,𝑡 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 

                   +∑𝛽𝑗𝑆𝑉𝑖,𝑡 + 𝐼𝐷𝑖,𝑡 + 𝑌𝐷𝑖,𝑡 + 휀𝑖,𝑡                              (3)  

where, for firm i in year t, 𝐶𝐶𝑖𝑡−1 is the customer concentration of the prior year. 

Since the main hypothesis (H1) predicts that a concentrated customer base leads to 

greater SG&A costs stickiness, I use the prior-year customer base concentration 

(𝐶𝐶𝑖,𝑡−1) to reduce the reverse causality concern that supplier firms with sticky SG&A 

cost behavior may attract large customers. If H1 holds, 𝛽3  is supposed to be 

significantly negative. 

Consistent with prior literature (Anderson et al., 2003 & 2007; Chen et al., 2012; 

Banker et al., 2011), the following control variables are included: 𝐴𝐼𝑖𝑡 is the asset 

intensity, calculated as total assets divided by sales revenue, in nature logarithm  

form; 𝐸𝐼𝑖𝑡 is the employee intensity, calculated as the number of employees divided 

by sales revenue, also in nature logarithm form. 𝐺𝐷𝑃𝑡 is the GDP growth rate. As 

discussed in prior sections, higher asset intensity and employee intensity mean higher 

downward adjustment costs and thus higher cost stickiness. When the economy is 

growing, managers are more likely to believe that a sales decline is temporary, and 

thus postpone to adjust committed resources downward. Therefore, 𝐴𝐼𝑖𝑡, 𝐸𝐼𝑖𝑡 and 

𝐺𝐷𝑃𝑡  should all be positively associated with SG&A cost stickiness, indicating 

negative values for 𝛽4, 𝛽5, and 𝛽6. 𝐷𝐸𝐶𝑖,𝑡−1 is a dummy variable that equals to one 

if sales revenue decline from year t-2 to year t-1, and zero otherwise. Managers are 

less likely to expect a sales decline to be temporary if the decline repeats in two 

consecutive periods, which implies a timelier decision to scale down committed 



 

28 

 

resources and an avoidance of cost stickiness. As a result, 𝐷𝐸𝐶𝑖,𝑡−1  should be 

negatively related to SG&A cost stickiness and 𝛽6 is supposed to be positive. 

𝑀𝑉𝑖,𝑡 is the market value, calculated as the nature logarithm of total assets; 𝐴𝐺𝐸𝑖,𝑡 

is firm age, calculated as the nature logarithm of the years that a supplier firm has 

been in Compustat till the year of examination. Irvine et al. (2013) emphasize the 

importance of a firm’s life cycle in the relation between customer concentration and 

the firm’s performance. They notice that younger supplier firms encounter greater cost 

stickiness in response to sales changes. Young firms usually have less diversified 

customer base and depend more on their existing major customers, because it is more 

costly for new born firms who are less known to the market to develop alternative 

customers. Such dependence prevents young supplier firms from adjusting SG&A 

costs in a timely manner. When sales from major customers drops, younger supplier 

firms tend to wait longer before cutting off the committed resources. That leads to 

greater SG&A cost stickiness. Similar logic also applies to smaller supplier firms. 

Therefore, I expect that supplier firm’s age and market value are negatively related to 

SG&A costs stickiness, and that the estimated coefficients 𝛽8 and 𝛽9 should be both 

positive. 

𝑆𝑉𝑖,𝑡 are the stand-alone variables, including every variables shown in interaction 

terms. Specifically, in Equation (3), ∑𝛽𝑗𝑆𝑉𝑖,𝑡 = 𝛽10𝐶𝐶𝑖,𝑡−1 + 𝛽11𝐴𝐼𝑖,𝑡 + 𝛽12𝐸𝐼𝑖,𝑡 +

𝛽13𝐺𝐷𝑃𝑡 + 𝛿14𝐷𝐸𝐶𝑖,𝑡−1 + 𝛽15𝑀𝑉𝑖,𝑡 + 𝛽16𝐴𝐺𝐸𝑖,𝑡. 14  

                                                        
14

 Most of related research ignore the stand-alone variables, assuming that they have no impact on the regression 

results. Yet after comparing the results with and without stand-alone variables, I find that the estimated coefficients 

are significantly different. To be prudent, I include them in every model in this study. Chen et al. (2012) apply the 

same treatment.  
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In addition, I control for the industry-fixed and year-fixed effect by including 

industry dummies (𝐼𝐷𝑖,𝑡) and year dummies (𝑌𝐷𝑖,𝑡) for every model in this study. 

Firms are categorized into 48 industries based on the Fama-French 48-industry 

classification. All variables definitions are presented in Appendix. 

 

4. The main results 

4.1. Descriptive statistics 

Table 1 summarizes the descriptive statistics for the variables in the main tests and 

the additional tests. The mean (median) value of SG&A costs is 114.3 (17.55) in 

million dollars, which is around 17% (23%) of that of sales revenue 673.9 (72.9) in 

million dollars. However, the changes of SG&A costs and sales revenue are 

comparable (mean: 0.108 VS 0.103; median: 0.087 VS 0.084), which is consistent 

with the conventional wisdom that SG&A costs move along with sales. As the key 

variable in our study, 𝐶𝐶𝑡−1 has a mean (median) value of 0.028 (0.031). On average, 

the age of a supplier firm is 14 years and the relationship duration of a supplier firm 

and its customer base is 1.63 years. As for variables in the additional tests, ∆𝑛𝑒𝑤𝑆𝐺𝐴, 

∆𝑇𝐶, and ∆𝑂𝐶 all have similar statistics with ∆𝑆𝑎𝑙𝑒𝑠 and ∆𝑆𝐺𝐴. Observations vary 

between the main tests and additional tests as a result of missing data on those three 

variables. 

  Note that this table presents the raw value of AI, EI, MV and AGE, but in the 

following sections I take nature logarithm of those variables when running regression 
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analyses. 

<Insert Table 1 here> 

  Table 2 presents the correlations matrix for the main variables. Similar to previous 

studies (e.g., Anderson et al. 2003; Kim et al. 2012), ∆𝑆𝑎𝑙𝑒𝑠  and ∆𝑆𝐺𝐴  are 

positively correlated. The key variable of this study, 𝐶𝐶𝑡−1, is positively related to 

most of other variables except for MV, AGE, and RSI, although the magnitudes are 

relatively small. ∆𝑛𝑒𝑤𝑆𝐺𝐴 , ∆𝑇𝐶 , and ∆𝑂𝐶  are highly correlated to ∆𝑆𝐺𝐴 , 

implying that the findings on SG&A costs stickiness may be extended to those costs 

as well. Regarding the potential multi-collinearity issue, I conduct diagnostic tests and 

find the value of variance inflation factor is small for all variables, which rules out the 

multi-collinearity problem. 

<Insert Table 2 here> 

4.2. Main Results 

This section presents the test results for the main hypothesis (H1) and the other 

three sub- hypotheses H2, H3, and H4. 

4.2.1. Empirical findings for the main hypothesis (H1) 

  Table 3 reports the regression results for H1. Model 1 replicates the ABJ base 

model, Model 2 includes the variable of interest, the prior-year customer base 

concentration 𝐶𝐶𝑡−1 , and Model 3 further includes all control variables. As shown 

under Model 1, the coefficient of ∆𝑆𝑎𝑙𝑒𝑠 is significantly positive while that of 

𝐷𝐸𝐶 ∗ ∆𝑆𝑎𝑙𝑒𝑠 is significantly negative, indicating strong evidence of SG&A costs 
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stickiness. More importantly, the results from Model 2 show a significantly negative 

coefficient of 𝐶𝐶𝑡−1 ∗ 𝐷𝐸𝐶 ∗ ∆𝑆𝑎𝑙𝑒𝑠 (-0.289 with t-value of -19.45), which implies 

that customer base concentration contributes to the committed resources adjustment 

asymmetry. To state in another way, concentrated customer base accentuates the 

difficulties in reducing SG&A costs in the event of sales decrease, and leads to greater 

SG&A costs stickiness, thus supporting the main hypothesis of this study.  

  The coefficient of 𝐶𝐶𝑡−1 ∗ 𝐷𝐸𝐶 ∗ ∆𝑆𝑎𝑙𝑒𝑠 remains negative and significant at the 1% 

statistical level (-0.166 with t-value of -10.35) even when I add all the control 

variables in Model 3. Estimated coefficients of other variables are generally consistent 

with predication. For example, I find significantly negative coefficient for AI (-0.014 

with t-value of -11.12), suggesting that SG&A costs stickiness is higher for firms 

depending on more assets for their operations. I also find significantly positive 

coefficient for 𝐷𝐸𝐶𝑡−1(0.182 with t-value of 23.41), suggesting that SG&A costs 

stickiness is lower if managers have already experienced a sales decrease in the 

previous year. However, one exception is the coefficient of employee intensity which 

is found significantly positive, contradicting most findings in previous literature (e.g., 

Anderson et al., 2003; Banker et al., 2012; Kim et al., 2013). Nevertheless, Chen et al. 

(2012) report the same result. They attribute the inconsistency to the differences in 

sample sizes and sample periods.  

  In general, the findings in Table 3 provide pronounced empirical evidence to 

support the main hypothesis H1. 

<Insert Table 3 here> 
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4.2.2. Empirical findings for sub-hypotheses (H2, H3, H4) 

In order to test the validity of the other three hypotheses, I further augment the 

extended ABJ model by introducing three additional variables: Durable, RSI, and 

Duration.  

Durable is a dummy variable that equals to 1 if a supplier firm is in durable 

industry, and 0 otherwise. Consistent with previous literature (e.g., Titman and 

Wessels, 1988; Banerjee et al., 2008), I define durable goods industries as those with 

primary SIC codes from 3,400 to 3,990. 

RSI is relationship-specific investments. The academic community has not reached 

a consensus on a proper measure of relationship-specific investment, but so far the 

most widely accepted measure has been the R&D expenditure. Previous literature 

argues that firms with greater R&D expenditures are more likely to undertake 

relationship-specific investment (Allen and Phillips, 2000; Kale and Shahrur, 2007; 

Raman and Shahrur, 2008; Dhaliwal, 2014). Following those studies, I measure RSI 

as the research and development expenses (R&D), scaled by the beginning-of-year 

total assets. 

Duration is the length of the relationship between a supplier firm and its customer 

base. Following Fee et al. (2006), the duration of supplier-customer relationship is 

estimated as following: firstly, I identify the beginning year of a relationship between 

a supplier firm and its particular customer; then I count the number of years this 

relationship lasts till the observation year;
15

 finally, since a supplier firm usually has 

                                                        
15

 For example, if firm A has firm B as a customer from year 1985 to year 1987, I assume the length of this 



 

33 

 

more than one customers every year and each supplier-customer relationship has 

different length, I weight those lengths with the sales rate to each customer, and sum 

them up to obtain a sales-rate weighted duration of the supplier-customer relationship 

between a firm and its entire customer base in each year.
16

  

Specifically, the model to test H2, H3, and H4 is as following: 

∆𝑆𝐺𝐴𝑖,𝑡 = 𝛽0 + 𝛽1∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + (𝛽2 + 𝛽3𝑿𝒊,𝒕𝐶𝐶𝑖,𝑡−1 + 𝛽4𝐶𝐶𝑖,𝑡−1 + 𝛽5𝐴𝐼𝑖,𝑡 + 𝛽6𝐸𝐼𝑖,𝑡 

                    +𝛽7𝐺𝐷𝑃𝑡 + 𝛿8𝐷𝐸𝐶𝑖,𝑡−1 + 𝛽9𝑀𝑉𝑖,𝑡 + 𝛽10𝐴𝐺𝐸𝑖,𝑡) ∗ 𝐷𝐸𝐶𝑖,𝑡 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡  

               +∑𝛽𝑗𝑆𝑉𝑖,𝑡 + 𝐼𝐷𝑖,𝑡 + 𝑌𝐷𝑖,𝑡 + 휀𝑖,𝑡         (4) 

In Model 4, all variables are defined the same way as in previous sections. 𝑿𝒊,𝒕 

takes 𝐷𝑢𝑟𝑎𝑏𝑙𝑒𝒊 (Model 4.1), 𝑅𝑆𝐼𝒊,𝒕 (Model 4.2) and 𝐷𝑢𝑟𝑎𝑡𝑖𝑜𝑛𝒊,𝒕 (Model 4.3) to 

test H2, H3, and H4, respectively.
17

 As discussed in the hypotheses development 

section, the accentuating impact of a concentrated customer base is more pronounced 

when the supplier firm is in durable industries (H2) or invests more in 

relationship-specific assets (H3), but less pronounced when the duration of the 

relationship between the supplier firm and its customer base is longer (H4). That 

indicates the estimated value of 𝛽3 should be negative for 𝐷𝑢𝑟𝑎𝑏𝑙𝑒𝒊 and 𝑅𝑆𝐼𝒊,𝒕, but 

                                                                                                                                                               

relationship is 1 if the observation year is 1985, 2 if 1986 and 3 if 1987. Notably, the relationship duration needs to 

be continuous, e.g., if firm A has firm B as a customer for year 1985 and year 1987, but not for year 1986, then the 

length of this relationship is 1 if the observation year is 1985, 0 if 1986, and 1 if 1987. 

16
 For example, suppose firm A has two customers: firm B and firm C, with the supplier-customer relationship 

duration of 4 years and 5 years, respectively, if firm A sells 40% of its total sales to firm B and 60% to firm C, the 

sales-rate weighted duration of the relationship between firm A and its customer base (firm B and firm C) should 

be 4.6 years (4.6=4*40%+5*60%). 

17
 I annually rank firms based on Duration and assign those firms to deciles. I then obtain the ranked Duration by 

replacing the raw value with the corresponding deciles. This treatment mitigates potential measurement error and 

makes the interpretation of the regression coefficient easier (see Patatoukas, 2012). In the regression, the ranked 

Duration is used. Similar treatment also applies to RSI. 
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positive for 𝐷𝑢𝑟𝑎𝑡𝑖𝑜𝑛𝑖,𝑡. 

Table 4 presents the regression results. Models 4.1, 4.2, and 4.3 tests H2, H3, and 

H4, respectively. The coefficients of 𝐶𝐶𝑖,𝑡−1 ∗ 𝐷𝐸𝐶𝑖,𝑡 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 are negative and 

significant at the 1% statistic level for all three models, suggesting that concentrated 

customer base leads to greater SG&A costs stickiness. More importantly, the 

estimated coefficient for 𝐷𝑢𝑟𝑎𝑏𝑙𝑒𝒊 ∗ 𝐶𝐶𝑖,𝑡−1 ∗ 𝐷𝐸𝐶𝑖,𝑡 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 is -0.053 (t-value 

of -2.44), supporting H2; the estimated coefficient for 𝑅𝑆𝐼𝒊,𝒕 ∗ 𝐶𝐶𝑖,𝑡−1 ∗ 𝐷𝐸𝐶𝑖,𝑡 ∗

∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡  is -0.019 (t-value of -6.99), supporting H3; and finally, the estimated 

coefficient for 𝐷𝑢𝑟𝑎𝑏𝑙𝑒𝒊 ∗ 𝐶𝐶𝑖,𝑡−1 ∗ 𝐷𝐸𝐶𝑖,𝑡 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡  is 0.01 (t-value of 2.11), 

supporting H4, respectively. 

  To conclude, the findings in this section lend empirical supports to the four 

hypotheses in this study.  

<Insert Table 4 here> 

5. Additional tests  

In this section, I conduct several additional tests to check the robustness of my 

findings. The tests include: alternative measures of customer base concentration; 

controlling for potential sample selection biases; alternative models for detecting costs 

stickiness; and finally, the generality of my findings. 

5.1. Alternative measures of customer base concentration 

In this part I repeat the test on the main hypothesis (H1) with three alternative 

measures of customer base concentration. 
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1. Ranked CC (𝑪𝑪_𝑨𝒕−𝟏). Consistent with Patatoukas (2012), I annually rank 

firms based on 𝐶𝐶𝑖,𝑡and assign those firms to deciles. I then obtain the “ranked 

𝐶𝐶𝑖,𝑡” by replacing the raw value of 𝐶𝐶𝑖,𝑡 with the corresponding deciles. 

Ranked 𝐶𝐶𝑖,𝑡 mitigates potential measurement error and makes the 

interpretation of the regression coefficient easier. 

2. New sampling CC (𝑪𝑪_𝑩𝒕−𝟏 ). From 1976, the Statement of Financial 

Accounting Standards No.14 (SFAS 14) requires that a supplier firm should 

disclose the information of those major customers whose purchases account for 

more than 10% of its total sales. Since 1997, FAS 131 has replaced SFAS 14 

but the requirement continues under SEC Regulation S-K Item 101, although it 

no longer requests the supplier firm to disclose the names of major customers. 

In addition to those major customers, some supplier firms also disclose 

customers whose purchases account for less than 10% of their total sales
18

 on a 

voluntary basis. The data on those two types customers can be downloaded 

from Compustat Business Segment. Dhaliwal et al. (2014) argue that such 

voluntary disclosure may incur potential selection bias and distort the 

calculation of customer base concentration. Therefore, I exclude those 

observations from the initial sample before calculating the customer base 

concentration. Calculation of customer base concentration is identical to that in 

previous sections.  

3. Major customers (𝑪𝑪_𝑪𝒕−𝟏). Also following Dhaliwal et al. (2014), I measure 

                                                        
18

 Hereafter referred as “non-major customers” 
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customer base concentration based on whether a supplier firm has major 

customers whose purchases account for more than 10% of the supplier firm’s 

total sales. Therefore, 𝐶𝐶_𝐶𝑡−1 is a dummy which equals to 1 if a supplier firm 

has at least one major customer, meaning customer base concentration is high; 

and 0 otherwise, meaning customer base concentration is low. 

The models used in this section are as following: 

∆𝑆𝐺𝐴𝑖,𝑡 = 𝛽0 + 𝛽1∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + (𝛽2 + 𝛽3𝑪𝑪_𝑱𝒊,𝒕−𝟏 + 𝛽4𝐴𝐼𝑖,𝑡 + 𝛽5𝐸𝐼𝑖,𝑡 + 𝛽6𝐺𝐷𝑃𝑡 

                                       +𝛿7𝐷𝐸𝐶𝑖,𝑡−1 + 𝛽8𝑀𝑉𝑖,𝑡 + 𝛽9𝐴𝐺𝐸𝑖,𝑡) ∗ 𝐷𝐸𝐶𝑖,𝑡 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 

                                       +∑𝛽𝑗𝑆𝑉𝑖,𝑡 + 𝐼𝐷𝑖,𝑡 + 𝑌𝐷𝑖,𝑡 + 휀𝑖,𝑡        (5) 

In Model 5, 𝐶𝐶_𝐽𝑖,𝑡−1 takes 𝐶𝐶_𝐴𝑡−1, 𝐶𝐶_𝐵𝑡−1, and 𝐶𝐶_𝐶𝑡−1 for Model 5.1, 5.2, 

and 5.3 to test the main hypothesis (H1), respectively. 

Table 5 presents the testing results with those alternative customer base 

concentration measures. Notably, as shown in Table 5, the estimated coefficients are 

significantly negative for all three alternative measures, suggesting that the validity of 

the main hypothesis (H1) is not sensitive to alternative customer base concentration 

measures. 

<Insert Table 5 here> 

5.2. Sample selection issues 

The ABJ framework is challenged on potential sample selection issues. There are 

two widely discussed sample selection biases. 

The first one is raised by Anderson and Lanen (2009). They argue that the SG&A 
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costs stickiness is driven by the so called “unusual” observations where the changes 

of SG&A costs and sales revenues are in the opposite directions.
19

 According to 

Anderson and Lanen (2009), the “usual” expectation is that costs and sales are 

supposed to move in the same direction, which is also the underlying assumption of 

the ABJ model. Dropping the “unusual” observations, they repeat the ABJ model and 

report only limited evidence of cost stickiness. Chen et al. (2012) also acknowledge 

such sample selection bias and discard those “unusual” observations in their recent 

research about the impact of agency problem on the SG&A costs stickiness behavior.  

The second issue comes from the work of Banker et al. (2012), which argues that 

extreme changes of sales should be discarded from testing sample. Since those 

changes are likely to be a result of mergers or divestitures, they may distort the 

interpretation of costs stickiness from managerial perspective. To address the selection 

bias concerns, Banker et al. (2012) exclude those “extreme” observations where sales 

increase by more than 50% or decrease by more than 33%.  

To test if my findings are sensitive to the sample selection issues discussed above, I 

repeat the main tests with Subsample A and Subsample B, which excludes the 

“unusual” and “extreme” observations, respectively.  

Table 6 presents the regression results for Subsample A. Around 24% (15,574 out 

of 65,649) observations in the full sample are dropped
20

 and the new sample consists 

of 49,975 observations. Model 6.1 replicates the ABJ base model, Model 6.2 includes 

                                                        
19

 That is, SG&A costs increase (decrease) as sales decrease (increase). 

20
 Among the 15,574 “unusual” observations, 8,159 (7,415) are those where SG&A costs increase (decrease) as 

sales decrease (increase). 
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the prior-year customer base concentration 𝐶𝐶𝑡−1 , and Model 6.3 further includes 

all control variables. The result of Model 6.1 indicates that SG&A costs stickiness 

hypothesis is well supported by the significantly negative coefficient of 𝐷𝐸𝐶 ∗

∆𝑆𝑎𝑙𝑒𝑠  (-0.073 with t-value of -15.17). More importantly, the coefficients of 

𝐶𝐶𝑡−1 ∗ 𝐷𝐸𝐶 ∗ ∆𝑆𝑎𝑙𝑒𝑠 are negative and significant for both Model 6.2 (-0.119 with 

t-value of -8.53) and Model 6.3 (-0.148 with t-value of -9.86), which are consistent 

with the full sample results. 

<Insert Table 6 here> 

Table 7 presents the regression results for Subsample B. Around 17% (11,328 out 

of 65,649) observations in the full sample are dropped
21

 and the new sample consists 

of 54,221 observations. Similar to Table 6, I find that the main findings of this study 

are not subject to the sample selection bias.  

<Insert Table 7 here> 

To sum up, the tests in this section shows that the main hypothesis H1 holds even 

after considering the potential sample selection issues. 

5.3. Petersen (2009) two-way clustering tests 

The unit of analysis for the tests in this essay is firm-year, and therefore, the 

correlation within each firm may also be a concern. As another robustness test, I 

re-estimate the main model with the two-way clustering method developed by 

Petersen (2009). Regressions are clustered on firm and year and the findings are 

                                                        
21

 Among the 11,328 “extreme” observations, 6,419 (5,291) are those where sales increase (decrease) by more 

than 50% (33%). 
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unchanged. Table 8 reports the testing results with two-way clustering method 

developed by Petersen (2009). 

<Insert Table 8 here> 

5.4. Extended ABJ models: The Banker 2013 Model 

The underlying assumption of Anderson et al. (2003) framework is that managers’ 

discretion in adjusting committed resources only occurs when sales decreases, so that 

SG&A costs increase mechanistically as sales increase without interference. As a 

result, the ABJ model accounts for the impact of those control variables (e.g., AI, EI, 

GDP, etc.) only on 𝛼2 but not on 𝛼1. However, Banker et al. (2013) argue that 

managers may also discretionally influence the upward adjustment on the committed 

resources in the event of sales increase. They therefore extend the ABJ model by 

allowing variables to influence the slope for sales increases, or 𝛼1. 

In the previous sections of this study, I also implicitly assume that customer base 

concentration affects SG&A costs changes only in the event of sales decrease. 

Nevertheless, it is possible that customer base concentration may also affect SG&A 

costs changes in response to sales increase. For example, for those supplier firms with 

concentrated customer base, the increase of sales are likely to come from existing 

major customers. In that case, such supplier firms may enjoy the economy of scale 

and also save relating costs such as advertisement expenses. In line with this 

reasoning, Patatoukas (2012) finds that when sales increase, SG&A costs increase less 

for those supplier firms.  
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In this section, I employ the framework of Banker et al. (2013) to test if the main 

hypothesis H1 still holds when customer base concentration, as well as other control 

variables, is allowed to affect the 𝛼1 in the ABJ model. 

Specifically, I augment the ABJ model by expanding both 𝛼1  and 𝛼2  as 

following: 

𝛼1 = 𝛾0 + 𝛾1𝐶𝐶𝑖,𝑡−1 + 𝛾2𝐴𝐼𝑖,𝑡 + 𝛾3𝐸𝐼𝑖,𝑡 + 𝛾4𝐺𝐷𝑃𝑡 + 𝜏𝑖,𝑡  

𝛼2 = 𝛿0 + 𝛿1𝐶𝐶𝑖,𝑡−1 + 𝛿2𝐴𝐼𝑖,𝑡 + 𝛿3𝐸𝐼𝑖,𝑡 + 𝛿4𝐺𝐷𝑃𝑡 + 𝛿5𝐷𝐸𝐶𝑖,𝑡−1 + 𝜑𝑖,𝑡  

Substitute those two equations into the ABJ model and obtain the extended model 

as following: 

∆𝑆𝐺𝐴𝑖,𝑡 = 𝛽0 + (𝛽1 + 𝛽2𝐶𝐶𝑖,𝑡−1 + 𝛽3𝐴𝐼𝑖,𝑡 + 𝛽4𝐸𝐼𝑖,𝑡 + 𝛽5𝐺𝐷𝑃𝑡) ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡

+ (𝛽6 + 𝛽7𝐶𝐶𝑖,𝑡−1 + 𝛽8𝐴𝐼𝑖,𝑡 + 𝛽9𝐸𝐼𝑖,𝑡 + 𝛽10𝐺𝐷𝑃𝑡 + 𝛿11𝐷𝐸𝐶𝑖,𝑡−1)

∗ 𝐷𝐸𝐶𝑖,𝑡 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + ∑𝛽𝑗𝑆𝑉𝑖,𝑡 + 𝐼𝐷𝑖,𝑡 + 𝑌𝐷𝑖,𝑡 + 휀𝑖,𝑡               (8) 

where all variables are defined the same way as in previous sections.  

Table 9 presents the testing results. Model 8.1 replicates the ABJ model and allows 

the conventional control variables to affect both 𝛼1  and 𝛼2 . The estimated 

coefficient of 𝐷𝐸𝐶𝑖,𝑡 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡  is significantly negative (-0.057 with t-value of 

-3.04), suggesting SG&A costs stickiness is still observable with the new model. 

Model 8.2 introduces the variable of interest, 𝐶𝐶𝑖,𝑡−1, into the baseline ABJ model. 

The negative coefficient of 𝐶𝐶𝑖,𝑡−1 ∗ ∆Sales𝑖,𝑡 indicates that when sales increase, 

SG&A costs increase less for supplier firms with concentrated customer base. More 

importantly, SG&A costs stickiness is still accentuated by the existence of 

concentrated customer base, evidenced by the negative and significant coefficient of 
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𝐶𝐶𝑖,𝑡−1 ∗ 𝐷𝐸𝐶𝑖,𝑡 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡  (-0.088 with t-value of -5.62). Model 8.3 further 

incorporates additional control variables. The coefficients for the key variables are 

comparable to those in Model 8.2. To conclude, the main hypothesis (H1) is supported 

with the Banker et al. (2012) framework. In particular, the findings in this section lend 

additional empirical support to Patatoukas (2012)’s findings that concentrated 

customer base benefits supplier firms by reducing SG&A expense (per dollar of 

sales).  

<Insert Table 9 here> 

5.5. Extended ABJ models: The BBCM Model 

Banker, Byzalov, Ciftci, and Mashruwala (2012) (BBCM) take into consideration 

of the impact of managers’ optimism or pessimism on sales changes. Specifically, 

when sales increase (decrease) in the previous year, managers are likely to feel 

optimistic (pessimistic) about future sales. They argue that SG&A costs are sticky 

under the optimism scenario but anti-sticky under the pessimism scenario.
22

 They 

extend the ABJ model by incorporating the increase or decrease of sales in previous 

year. 

In this section, I adapt the BBCM framework to test if the main findings are 

sensitive to managers’ optimistic or pessimistic expectations on future sales. The 

baseline BBCM model is as following: 

                                                        
22

 The term “anti-stickiness” is first quoted by Weiss (2010), meaning that costs respond less to sales increase than 

to sales decrease, which is just opposite to the case of “stickiness”. 
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∆SG&A𝑖,𝑡 = 𝛽0 + (𝛽1
𝑂𝑃𝑇𝐼𝑁𝐶𝑖,𝑡−1 + 𝛽1

𝑃𝐸𝑆𝐷𝐸𝐶𝑖,𝑡−1) ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡

+ (𝛽2
𝑂𝑃𝑇𝐼𝑁𝐶𝑖,𝑡−1 + 𝛽2

𝑃𝐸𝑆𝐷𝐸𝐶𝑖,𝑡−1) ∗ 𝐷𝐸𝐶𝑖,𝑡 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + ε𝑖,𝑡  (9.1) 

In the model, 𝐼𝑁𝐶𝑖,𝑡−1 is a dummy variable which equals to 1 if sales increase in 

year t-1, and 0 otherwise; 𝐷𝐸𝐶𝑖,𝑡−1 is a dummy variable which equals to 1 if sales 

decrease in year t-1, and 0 otherwise. Base on the argument of BBCM, 𝛽1
𝑂𝑃𝑇 and 

𝛽1
𝑃𝐸𝑆 are expected to be positive, which suggests that when sales increase, managers 

adjust committed resources upward. In addition, the absolute value of 𝛽1
𝑂𝑃𝑇  is 

expected to be larger than that of 𝛽1
𝑃𝐸𝑆, because when sales increase for both year t-1 

and year t, managers are more likely to be optimistic and expand committed resources 

in a larger scale. On the other hand, 𝛽2
𝑂𝑃𝑇 is expected to be negative while 𝛽2

𝑃𝐸𝑆 is 

expected to be positive. That is because managers are more likely to interpret the 

current-year decrease of sales after a previous-year increase (decrease) as temporary 

(permanent). To rephrase,  𝐼𝑁𝐶𝑖,𝑡−1 ∗ 𝐷𝐸𝐶𝑖,𝑡 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡  is expected to attenuate 

SG&A costs stickiness while 𝐷𝐸𝐶𝑖,𝑡−1 ∗ 𝐷𝐸𝐶𝑖,𝑡 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 is expected to accentuate 

SG&A costs stickiness. 

  To test the robustness of findings in previous sections, I augment the BBCM model 

by incorporating customer concentration and other control variables. The extended 

BBCM model is as following: 
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∆SG&A𝑖,𝑡 = 𝛽0

+ (𝛽1
𝑂𝑃𝑇𝐼𝑁𝐶𝑖,𝑡−1 + 𝛽1

𝑃𝐸𝑆𝐷𝐸𝐶𝑖,𝑡−1 + 𝛽2
𝑂𝑃𝑇𝐼𝑁𝐶𝑖,𝑡−1 ∗ 𝐶𝐶𝑖,𝑡−1

+  𝛽2
𝑃𝐸𝑆𝐷𝐸𝐶𝑖,𝑡−1 ∗ 𝐶𝐶𝑖,𝑡−1 + 𝛽3𝐴𝐼𝑖,𝑡 + 𝛽4𝐸𝐼𝑖,𝑡 + 𝛽5𝐺𝐷𝑃𝑡 + 𝛽6𝑀𝑉𝑖,𝑡

+ 𝛽7𝐴𝐺𝐸𝑖,𝑡) ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡

+ (𝛽8
𝑂𝑃𝑇𝐼𝑁𝐶𝑖,𝑡−1 + 𝛽8

𝑃𝐸𝑆𝐷𝐸𝐶𝑖,𝑡−1 + 𝛽9
𝑂𝑃𝑇𝐼𝑁𝐶𝑖,𝑡−1 ∗ 𝐶𝐶𝑖,𝑡−1

+ 𝛽9
𝑃𝐸𝑆𝐷𝐸𝐶𝑖,𝑡−1 ∗ 𝐶𝐶𝑖,𝑡−1 + 𝛽10𝐴𝐼𝑖,𝑡 + 𝛽11𝐸𝐼𝑖,𝑡 + 𝛽12𝐺𝐷𝑃𝑡 + 𝛽13𝑀𝑉𝑖,𝑡

+ 𝛽14𝐴𝐺𝐸𝑖,𝑡) ∗ 𝐷𝐸𝐶𝑖,𝑡 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + ∑𝛽𝑗𝑆𝑉𝑖,𝑡 + 𝐼𝐷𝑖,𝑡 + 𝑌𝐷𝑖,𝑡

+ ε𝑖,𝑡                 (9.3) 

All variables in the above model are defined the same way as in previous sections. 

The variables of interest are 𝐶𝐶𝑡−1 ∗ 𝐼𝑁𝐶𝑡−1 ∗ 𝐷𝐸𝐶 ∗ ∆𝑆𝑎𝑙𝑒𝑠 and 𝐶𝐶𝑡−1 ∗ 𝐷𝐸𝐶𝑡−1 ∗

𝐷𝐸𝐶 ∗ ∆𝑆𝑎𝑙𝑒𝑠. If hypothesis H1 holds, the coefficients of those two interaction terms, 

𝛽9
𝑂𝑃𝑇 and 𝛽9

𝑃𝐸𝑆 are expected to be negative, indicating that concentrated customer 

base leads to higher SG&A costs stickiness under the optimistic scenario and lower 

SG&A costs anti-stickiness under the pessimistic scenario.   

  Table 10 presents the test results. The estimated coefficients for Model 9.1 show 

that the coefficients of 𝐼𝑁𝐶𝑡−1 ∗ ∆𝑆𝑎𝑙𝑒𝑠 and 𝐷𝐸𝐶𝑡−1 ∗ ∆𝑆𝑎𝑙𝑒𝑠 are both positive 

and significant, the former with a larger absolute value (0.555 VS 0.253). More 

importantly, the coefficient of 𝐼𝑁𝐶𝑡−1 ∗ 𝐷𝐸𝐶 ∗ ∆𝑆𝑎𝑙𝑒𝑠  is negative while the 

coefficient of 𝐷𝐸𝐶𝑡−1 ∗ 𝐷𝐸𝐶 ∗ ∆𝑆𝑎𝑙𝑒𝑠 is positive, both at the 1% significance level. 

Those results imply that the predictions of BBCM framework validate in this study. 

Model 9.2 adds the variable of interest, customer base concentration, to the baseline 

model. Consistent with the prediction of H1, I find negative and significant 
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coefficients for 𝐶𝐶𝑡−1 ∗ 𝐼𝑁𝐶𝑡−1 ∗ 𝐷𝐸𝐶 ∗ ∆𝑆𝑎𝑙𝑒𝑠 (-0.152 with t-value of -6.50) and 

for 𝐶𝐶𝑡−1 ∗ 𝐷𝐸𝐶𝑡−1 ∗ 𝐷𝐸𝐶 ∗ ∆𝑆𝑎𝑙𝑒𝑠 (-0.170 with t-value of -6.12), suggesting that 

concentrated customer base increases (decreases) the SG&A costs stickiness 

(anti-stickiness). Model 9.3 further includes all control variables mentioned in 

previous sections and the estimated coefficients remain statistically negative. To 

summarize, the hypothesis H1 holds even after controlling for managers’ optimism 

and pessimism expectations.  

<Insert Table 10 here> 

5.6. Generality of the findings. 

This study has so far focused on the sticky behavior of SG&A costs. In this section, 

I aim to examine if the main findings of this study are also applicable to other 

important costs which are as likely to be subject to managers’ discretion. Specifically, 

this section tests if the main hypothesis (H1) holds for the following costs: 1) SG&A 

costs excluding R&D and advertisement expenses (newSG&A); 2) Total costs (TC), 

calculated as sales revenue subtracting income before extraordinary items; 3) 

Operating costs (OC), calculates as sales revenue subtracting operating income. Two 

models are employed here:  

∆𝑂𝑡ℎ𝑒𝑟 𝐶𝑜𝑠𝑡𝑠𝑖,𝑡 = 𝛼0 + 𝛼1∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + 𝛼2𝐷𝐸𝐶 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + 휀𝑖,𝑡    (10.1) 

∆𝑂𝑡ℎ𝑒𝑟 𝐶𝑜𝑠𝑡𝑠𝑖,𝑡 = 𝛽0 + 𝛽1∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 

                                    +(𝛽2 + 𝛽3𝐶𝐶𝑖,𝑡−1 + 𝛽4𝐴𝐼𝑖,𝑡 + 𝛽5𝐸𝐼𝑖,𝑡 + 𝛽6𝐺𝐷𝑃𝑡 

                                    +𝛿7𝐷𝐸𝐶𝑖,𝑡−1 + 𝛽8𝑀𝑉𝑖,𝑡 + 𝛽9𝐴𝐺𝐸𝑖,𝑡) ∗ 𝐷𝐸𝐶𝑖,𝑡 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 
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                                    +∑𝛽𝑗𝑆𝑉𝑖,𝑡 + 𝐼𝐷𝑖,𝑡 + 𝑌𝐷𝑖,𝑡 + 휀𝑖,𝑡      (10.2) 

The dependent variable takes three forms: ∆𝑛𝑒𝑤𝑆𝐺𝐴, ∆𝑇𝐶, and ∆𝑂𝐶, which are 

the changes in the naturel logarithm of the new SG&A costs, the total costs, and the 

operating costs, respectively. All other variables are defined the same way as in the 

previous sections. Model 10.1 tests the sticky behavior of those costs with the basic 

ABJ model while Model 10.2 captures the impact from customer base concentration 

on the costs stickiness by including the key variable of this study and all other control 

variables. As in the previous sections, stand-alone variables, industry and year 

dummies are controlled. 

  Table 11 presents the regression results. In general, costs stickiness behavior are 

revealed for all three alternative types of costs, evidenced by the negative and 

significant coefficients of 𝐷𝐸𝐶 ∗ ∆𝑆𝑎𝑙𝑒𝑠 in Model 10.1. More importantly, I find 

that the coefficients of 𝐶𝐶𝑡−1 ∗ 𝐷𝐸𝐶 ∗ ∆𝑆𝑎𝑙𝑒𝑠 are also negative and significant at the 

1% statistical level, indicating that concentrated customer base attributes to greater 

degree of costs stickiness for all three types of costs. To conclude, the main 

hypothesis (H1) validates for not only the SG&A costs, but also other types of costs. 

The generality of the findings suggest that managers should take customer base 

concentration into consideration when making costs management policies and 

decisions. 

<Insert Table 11 here> 



 

46 

 

6. Conclusion 

This study addresses the research issue that whether a supplier firm’s customer base 

concentration can impact its SG&A costs stickiness. With a large sample of 65,549 

firm-year observations from 9,460 unique firms on the US market from 1980 to 2012, 

I find strong and reliable support for the hypothesis that concentrated customer base 

accentuates SG&A costs stickiness. The test result is significant at the 1% level, even 

after controlling for related variables such as asset intensity, employee intensity, firm 

size and firm age. Further findings indicate that the positive association between 

customer base concentration and SG&A costs stickiness is enhanced if supplier firms 

are in durable industry (SIC 3400-3990), or if they have more relationship-specific 

investments, but weakened if the duration of the relationship between a supplier firms 

and its customer bases is longer. 

Sensitivity tests show that the findings are not subject to alternative measures of the 

key variables. In addition, I exclude the “unusual” and “extreme” observations to 

repeat the tests with revised samples and the findings are not driven by potential 

sample selection biases. Further tests indicate that the main hypothesis is supported 

even under more rigorous models of Banker et al. (2013) and BBCM. Finally, I find 

that the implication of customer base concentration’s impact on SG&A costs is 

applicable to other types of costs such as total costs and operating costs. 

To my best knowledge, this study is the first to investigate the costs sticky behavior 

from the perspective of supplier-customer relationship. Yet it has a few limitations.  

First, this study does not rule out the concern of agency problem. Chen et al. (2012) 
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emphasize that SG&A costs stickiness is largely attributable to agency problem such 

as managers’ empire building incentives. Having a concentrated customer base 

indicates large RSI and may induce managers to undertake empire building activities. 

However, including manager characteristics will significantly reduce the sample size, 

making the testing results incomparable with other findings in this study. I therefore 

leave this issue for future study. 

Second, it is highly likely that some characteristics of customers, such as customer 

firm size, firm age, and industries, would have influences on supplier firm’s resource 

adjustment decisions. However, since supplier firms are no longer requested to report 

the names of their customers after 1997, and since this study tries to cover as many 

customers as possible in order to obtain a better measure of customer base 

concentration, I did not identify each customer, which makes it impractical to analyze 

those customer characteristics.  

One of the challenges on the Anderson et al. (2003) framework is that the unit of 

analysis is firm-year, which may not allow sufficient time for managerial adjustment 

even when managers want to make adequate adjustments on SG&A costs. To improve 

the framework, it is worthy trying to extend the testing periods (i.e., 2 or 3 years). 

This is a promising direction for future study. 

Although SG&A costs stickiness is intensively studied, little is known about 

whether the stickiness is “good” or “bad” to a firm’s value or stock performance. This 

leaves a promising topic for future research.  

To address the reversal causality issue, I use the customer base concentration of the 
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previous year. However, this treatment may not completely rule out the reversal 

causality concern, although it is not likely that managers adjust customer base 

concentration to make changes to SG&A costs stickiness. The issue can be further 

explored in future. 
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Appendix: Definitions of variables 

ADV: supplier firm’s expenses on advertisement (Compustat #xad). 

 

AGE: firm’s listing age, calculated as the log form of the number of years a firm 

has been in Compustat. 

 

AI: asset intensity, calculated as total assets (Compustat #at) divided by sales 

(Compustat #sale), in log form. 

 

CC: customer base concentration, calculated as the sum of sales rate^2 of every 

customer. 

 

DEC: A dummy variable that equals to 1 if sales in the current year is less than 

that in the previous year; and 0 otherwise. 

 

Durable: A dummy variable that equals to 1 if the supplier firm is in durable 

products industries (primary SIC codes from 3,400 to 3,990); and 0 otherwise. 

 

Duration: the length of the relationship between a supplier firm and its major 

customers. 

 

EI: employee intensity, calculated as the number of employees (Compustat #emp) 

over sales （Compustat #sale）, in log form. 

 

GDP: GDP growth rate, obtained from the US Bureau of Economic Statistics. 

 

RSI: Relationship specific investments are those assets customized for specific 

transactions within a particular supplier-customer relationship. Represented by the 

R&D expenses (Compustat #xrd, set to 0 if missing) over total assets (Compustat #at). 

 

MV: market capitalization, calculated as the log of total assets (Compustat #at). 

 

∆𝑺𝒂𝒍𝒆𝒔: change of sales revenue (Compustat #sale). 

 

∆𝑺𝑮𝑨: change of selling, general, and administrative (SG&A) costs (Compustat 

#xsga). 

∆𝒏𝒆𝒘𝑺𝑮𝑨:  change of SGA costs (Compustat #xsga) excluding R&D 

(Compustat #xrd) and advertisement costs (Compustat #xad). 
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∆𝑻𝑪: change of total costs, calculated as sales (Compustat #at) subtracting 

income before extraordinary items (Compustat #ib).  
 
∆𝑶𝑪: change of operating costs, calculated as sales (Compustat #at) subtracting 

operating income (Compustat #oiadp). 
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Table 1 Descriptive statistics 
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This table presents the descriptive statistics for the main variables in this study. The data is 

obtained from Compustat and sampling period is from 1980 to 2012. ∆𝑆𝑎𝑙𝑒𝑠 and ∆𝑆𝐺𝐴 are the 

log-changes of sales revenue and SGA costs, respectively. AI and EI are the assets intensity 

and employee intensity. GDP is the GDP growth rate. 𝐶𝐶𝑡−1 is customer base concentration of 

the previous year. MV and AGE are firm size and firm age. Duration is the duration of the 

relationship between a supplier firm and its customer base. RSI is the relationship-specific 

investment, measured by the research and development expenses (R&D), set to 0 if missing. 

∆𝑛𝑒𝑤𝑆𝐺𝐴 is the change of SGA costs without R&D and advertisement expenses. ∆𝑇𝐶 is 

the change of total costs. ∆𝑂𝐶 is the change of operating costs. All variables are defined in 

details in the Appendix. 

Variable N Mean Std.Dev. 25th Median 75th 

Main Hypothesis      

𝑆𝑎𝑙𝑒𝑠  65549 673.900 2001 16.330 72.920 356.900 

𝑆𝐺𝐴  65549 114.300 325 4.960 17.550 65.260 

∆𝑆𝑎𝑙𝑒𝑠  65549 0.103 0.298 -0.037 0.084 0.226 

∆𝑆𝐺𝐴  65549 0.108 0.362 -0.050 0.087 0.249 

𝐴𝐼  65549 1.399 1.630 0.627 0.904 1.455 

𝐸𝐼  65549 0.009 0.009 0.004 0.007 0.011 

𝐺𝐷𝑃  65549 0.131 0.181 0.018 0.059 0.161 

𝐶𝐶𝑡−1  65549 0.028 0.019 0.019 0.031 0.041 

𝑀𝑉  65549 692.300 2122 15.880 70.450 337.100 

𝐴𝐺𝐸  65549 14.08 11.78 5 10 19 

𝐷𝑢𝑟𝑎𝑡𝑖𝑜𝑛  65549 1.630 1.873 0.410 0.950 2.090 

𝑅𝑆𝐼  65549 18.600 72.760 0.000 0.285 5.280 

Additional Tests      

∆𝑛𝑒𝑤𝑆𝐺𝐴  65185 0.103 0.314 -0.043 0.081 0.228 

∆𝑇𝐶  65358 0.109 0.337 -0.041 0.090 0.245 

∆𝑂𝐶  65548 0.107 0.308 -0.035 0.086 0.231 
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Table 2 Correlation matrix 

This table presents the correlations between the main variables. ∆𝑆𝑎𝑙𝑒𝑠 and ∆𝑆𝐺𝐴 are the log-changes of sales revenue and SGA costs, respectively. AI and EI 

are the assets intensity and employee intensity. GDP is the GDP growth rate. 𝐶𝐶𝑡−1 is customer base concentration of the previous year. MV and AGE are firm 

size and firm age. Duration is the duration of the relationship between a supplier firm and its customer base. RSI is the relationship-specific investment, measured by 

the research and development expenses (R&D), set to 0 if missing. ∆𝑛𝑒𝑤𝑆𝐺𝐴 is the change of SGA costs without R&D and advertisement expenses. ∆𝑇𝐶 is 

the change of total costs. ∆𝑂𝐶 is the change of operating costs. All variables are defined in details in the Appendix. *, **, *** denote significance at the 10%, 

5%, and 1% levels, respectively. 

 

∆𝑆𝑎𝑙𝑒𝑠 ∆𝑆𝐺𝐴 𝐴𝐼 𝐸𝐼 𝐶𝐶𝑡−1 𝐺𝐷𝑃 𝑀𝑉 𝐴𝐺𝐸 𝐷𝑢𝑟𝑎𝑡𝑖𝑜𝑛 𝑅𝑆𝐼  ∆𝑛𝑒𝑤𝑆𝐺𝐴  ∆𝑇𝐶 ∆𝑂𝐶 

∆𝑆𝑎𝑙𝑒𝑠  1 

            ∆𝑆𝐺𝐴  0.586*** 1 

           𝐴𝐼  -0.026*** 0.066*** 1 

          𝐸𝐼  -0.046*** 0.043*** 0.236*** 1 

         𝐶𝐶𝑡−1  0.031*** 0.041*** 0.182*** 0.132*** 1 

        𝐺𝐷𝑃  0.127*** 0.120*** -0.010** 0.085*** 0.001 1 

       𝑀𝑉  -0.011*** -0.014*** 0.022*** -0.146*** -0.088*** -0.099*** 1 

      𝐴𝐺𝐸  -0.145*** -0.164*** -0.112*** -0.118*** -0.100*** -0.105*** 0.326*** 1 

     𝐷𝑢𝑟𝑎𝑡𝑖𝑜𝑛  -0.081*** -0.084*** 0.001 -0.005 0.394*** -0.117*** 0.065*** 0.173*** 1 

    𝑅𝑆𝐼   -0.010*** -0.006 0.008** -0.112*** -0.051*** -0.063*** 0.678*** 0.236*** 0.054*** 1 

   ∆𝑛𝑒𝑤𝑆𝐺𝐴  0.572*** 0.931*** 0.059*** 0.040*** 0.041*** 0.112*** -0.016*** -0.158*** -0.081*** -0.019*** 1 

  ∆𝑇𝐶  0.758*** 0.728*** 0.051*** 0.011*** 0.036*** 0.124*** -0.011*** -0.153*** -0.082*** -0.007* 0.681*** 1 

 ∆𝑂𝐶  0.814*** 0.794*** 0.046*** 0.014*** 0.038*** 0.138*** -0.011*** -0.165*** -0.087*** -0.010*** 0.751*** 0.913*** 1 
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Table 3 Results of main tests 

This table presents the regression results for the main hypothesis H1. ∆𝑆𝑎𝑙𝑒𝑠 and ∆𝑆𝐺𝐴 are the 

log-changes of sales revenue and SGA costs, respectively. AI and EI are the assets intensity 

and employee intensity. GDP is the GDP growth rate. 𝐶𝐶𝑡−1 is customer base concentration of 

the previous year. MV and AGE are firm size and firm age, both in log form. All variables, except 

for AGE, are winsorized at the top and bottom 1%. *, **, *** denote significance at the 10%, 5%, 

and 1% levels, respectively. 

Model 1: ∆𝑆𝐺𝐴𝑖,𝑡 = 𝛼0 + 𝛼1∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + 𝛼2𝐷𝐸𝐶 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + 휀𝑖,𝑡  

Model 2: ∆𝑆𝐺𝐴𝑖,𝑡 = 𝛽0 + 𝛽1∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + (𝛽2 + 𝛽3𝐶𝐶𝑖,𝑡−1) ∗ 𝐷𝐸𝐶𝑖,𝑡 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 

                                      +∑𝛽𝑗𝑆𝑉𝑖,𝑡 + 𝐼𝐷𝑖,𝑡 + 𝑌𝐷𝑖,𝑡 + 휀𝑖,𝑡  

Model 3: ∆𝑆𝐺𝐴𝑖,𝑡 = 𝛽0 + 𝛽1∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + (𝛽2 + 𝛽3𝐶𝐶𝑖,𝑡−1 + 𝛽4𝐴𝐼𝑖,𝑡 + 𝛽5𝐸𝐼𝑖,𝑡 + 𝛽6𝐺𝐷𝑃𝑡  

                                       +𝛿7𝐷𝐸𝐶𝑖,𝑡−1 + 𝛽8𝑀𝑉𝑖,𝑡 + 𝛽9𝐴𝐺𝐸𝑖,𝑡) ∗ 𝐷𝐸𝐶𝑖,𝑡 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 

                                       +∑𝛽𝑗𝑆𝑉𝑖,𝑡 + 𝐼𝐷𝑖,𝑡 + 𝑌𝐷𝑖,𝑡 + 휀𝑖,𝑡   

  Predicted Sign  Model 1 Model 2 Model 3 

    ∆𝑆𝐺𝐴 ∆𝑆𝐺𝐴 ∆𝑆𝐺𝐴 

     ∆𝑆𝑎𝑙𝑒𝑠 + 0.490*** 0.486*** 0.448*** 

  

(126.34) (125.08) (111.91) 

𝐷𝐸𝐶 ∗ ∆𝑆𝑎𝑙𝑒𝑠 - -0.107*** -0.029*** -0.031 

  

(-19.83) (-4.39) (-1.33) 

Interaction Terms ( 𝒂 𝒊𝒂 𝒍𝒆𝒔 ∗   𝑪 ∗ ∆𝑺𝒂𝒍𝒆𝒔)   

𝑪𝑪𝒕−𝟏  -  -0.289*** -0.166*** 

   (-19.45) (-10.35) 

𝐴𝐼  -   -0.040*** 

    (-11.12) 

𝐸𝐼  -   0.019*** 

    (4.82) 

𝐷𝐸𝐶𝑡−1 +   0.182*** 

    (23.41) 

𝐺𝐷𝑃 -   0.110 

    (0.54) 

𝑀𝑉 +   0.023*** 

    (10.29) 

𝐴𝐺𝐸 +   0.001 

    (0.21) 

Stand-alone variables     (Suppressed)   

   

Constant  0.100*** 0.101*** 0.209*** 

  (8.99) (9.01) (16.41) 

Industry Dummies  YES YES YES 

Year Dummies  YES YES YES 

Observations   65549 65549 65549 

Adjusted 𝑹𝟐  0.361 0.365 0.395 
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Table 4 Results of other hypotheses 

This table presents the regression results for the hypotheses H2, H3, and H4. ∆𝑆𝑎𝑙𝑒𝑠 and ∆𝑆𝐺𝐴 

are the log-changes of sales revenue and SGA costs, respectively. AI and EI are the assets 

intensity and employee intensity. GDP is the GDP growth rate. 𝐶𝐶𝑡−1 is customer base 

concentration of the previous year. MV and AGE are firm size and firm age, both in log form. All 

variables, except for AGE, are winsorized at the top and bottom 1%. The variable 𝑋𝑖,𝑡 takes the 

value of Durable (a dummy equals to 1 if a firm is in durable industry, and 0 otherwise), RSI (the 

relationship-specific investment, measured by R&D, set to 0 if missing, in deciles), and Duration 

(the duration of the relationship between a supplier firm and its customer base, in deciles) for 

Model 4.1, 4.2, 4.3, respectively. *, **, *** denote significance at the 10%, 5%, and 1% levels, 

respectively. 

Models: 

∆𝑆𝐺𝐴𝑖,𝑡 = 𝛽0 + 𝛽1∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + (𝛽2 + 𝛽3𝑋𝑖,𝑡𝐶𝐶𝑖,𝑡−1 + 𝛽4𝐶𝐶𝑖,𝑡−1 + 𝛽5𝐴𝐼𝑖,𝑡 + 𝛽6𝐸𝐼𝑖,𝑡 + 𝛽7𝐺𝐷𝑃𝑡 

                     +𝛿8𝐷𝐸𝐶𝑖,𝑡−1 + 𝛽9𝑀𝑉𝑖,𝑡 + 𝛽10𝐴𝐺𝐸𝑖,𝑡) ∗ 𝐷𝐸𝐶𝑖,𝑡 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 

                     +∑𝛽𝑗𝑆𝑉𝑖,𝑡 + 𝐼𝐷𝑖,𝑡 + 𝑌𝐷𝑖,𝑡 + 휀𝑖,𝑡  

  Predicted Sign  Model 4.1 Model 4.2 Model 4.3 

    ∆𝑆𝐺𝐴 ∆𝑆𝐺𝐴 ∆𝑆𝐺𝐴 

   

  

∆𝑆𝑎𝑙𝑒𝑠 + 0.448*** 0.448*** 0.448*** 

  

(111.89) (112.03) (111.85) 

𝐷𝐸𝐶 ∗ ∆𝑆𝑎𝑙𝑒𝑠 - -0.023 0.003 -0.028 

  

(-0.98) (0.12) (-1.21) 

Interaction Terms ( 𝒂 𝒊𝒂 𝒍𝒆𝒔 ∗   𝑪 ∗ ∆𝑺𝒂𝒍𝒆𝒔)    

   𝒂 𝒍𝒆 ∗ 𝑪𝑪𝒕−𝟏  - -0.053**   

  (-2.44)   

𝑹𝑺 ∗ 𝑪𝑪𝒕−𝟏  -  -0.019***  

   (-6.99)  

   𝒂𝒕𝒊 𝒏 ∗ 𝑪𝑪𝒕−𝟏  +   0.010** 

    (2.11) 

𝑪𝑪𝒕−𝟏  - -0.145*** -0.065*** -0.235*** 

  (-7.94) (-2.97) (-6.47) 

𝐴𝐼  - -0.041*** -0.043*** -0.040*** 

  (-11.33) (-11.80) (-11.16) 

𝐸𝐼  - 0.020*** 0.026*** 0.018*** 

  (5.09) (6.49) (4.72) 

𝐷𝐸𝐶𝑡−1 + 0.182*** 0.180*** 0.182*** 

  (23.39) (23.18) (23.41) 

𝐺𝐷𝑃 - 0.074 0.048 0.083 

  (0.36) (0.24) (0.41) 

𝑀𝑉 + 0.023*** 0.025*** 0.023*** 

  (10.50) (11.33) (10.34) 

𝐴𝐺𝐸 + 0 0 0 

  (0.04) (-0.06) (0.00) 

Stand-alone variables     (Suppressed)    
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  Predicted Sign  Model 4.1 Model 4.2 Model 4.3 

    ∆𝑆𝐺𝐴 ∆𝑆𝐺𝐴 ∆𝑆𝐺𝐴 

    

Constant  0.209*** 0.211*** 0.209*** 

  (16.43) (16.61) (16.40) 

Industry Dummies  YES YES YES 

Year Dummies  YES YES YES 

Observations   65549 65549 65549 

Adjusted 𝑹𝟐  0.395 0.395 0.395 
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Table 5 Results of alternative measure of customer base concentration 

This table presents the regression results with alternative customer base concentration measures. 

∆𝑆𝑎𝑙𝑒𝑠 and ∆𝑆𝐺𝐴 are the log-changes of sales revenue and SGA costs, respectively. AI and 

EI are the assets intensity and employee intensity. GDP is the GDP growth rate. MV and AGE 

are firm size and firm age, both in log form. All variables, except for AGE, are winsorized at the 

top and bottom 1%. 𝐶𝐶_𝐽𝑖,𝑡−1 in the following model is 𝐶𝐶_𝐴𝑡−1, 𝐶𝐶_𝐵𝑡−1, and 𝐶𝐶_𝐶𝑡−1 

for Model 5.1, 5.2, and 5.3, respectively. 

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

Models: ∆𝑆𝐺𝐴𝑖,𝑡 = 𝛽0 + 𝛽1∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + (𝛽2 + 𝛽3𝐶𝐶_𝐽𝑖,𝑡−1 + 𝛽4𝐴𝐼𝑖,𝑡 + 𝛽5𝐸𝐼𝑖,𝑡 + 𝛽6𝐺𝐷𝑃𝑡  

                                       +𝛿7𝐷𝐸𝐶𝑖,𝑡−1 + 𝛽8𝑀𝑉𝑖,𝑡 + 𝛽9𝐴𝐺𝐸𝑖,𝑡) ∗ 𝐷𝐸𝐶𝑖,𝑡 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 

                                       +∑𝛽𝑗𝑆𝑉𝑖,𝑡 + 𝐼𝐷𝑖,𝑡 + 𝑌𝐷𝑖,𝑡 + 휀𝑖,𝑡   

  Predicted Sign  Model 5.1 Model 5.2 Model 5.3 

    ∆𝑆𝐺𝐴 ∆𝑆𝐺𝐴 ∆𝑆𝐺𝐴 

     ∆𝑆𝑎𝑙𝑒𝑠 

 

0.450*** 0.416*** 0.449*** 

  

(112.46) (92.16) (112.33) 

𝐷𝐸𝐶 ∗ ∆𝑆𝑎𝑙𝑒𝑠 

 

0.083*** -0.037 -0.019 

  

(3.34) (-1.50) (-0.79) 

Interaction Terms ( 𝒂 𝒊𝒂 𝒍𝒆𝒔 ∗   𝑪 ∗ ∆𝑺𝒂𝒍𝒆𝒔)   

𝑪𝑪_𝑨𝒕−𝟏   -0.022***   

  (-15.16)   

𝑪𝑪_𝑩𝒕−𝟏    -0.117***  

   (-7.25)  

𝑪𝑪_𝑪𝒕−𝟏     -0.072*** 

    (-6.96) 

𝐴𝐼   -0.039*** -0.040*** -0.048*** 

  (-10.91) (-10.24) (-13.67) 

𝐸𝐼   0.017*** 0.012*** 0.018*** 

  (4.55) (2.97) (4.80) 

𝐷𝐸𝐶𝑡−1  0.179*** 0.182*** 0.183*** 

  (23.14) (21.72) (23.50) 

𝐺𝐷𝑃  0.163 0.104 0.281 

  (0.81) (0.47) (1.39) 

𝑀𝑉  0.019*** 0.022*** 0.027*** 

  (8.75) (9.22) (12.37) 

𝐴𝐺𝐸  -0.004 -0.002 0.002 

  (-0.69) (-0.42) (0.37) 

Stand-alone variables     (Suppressed)   

Constant  0.207*** 0.223*** 0.213*** 

  (15.97) (15.76) (16.76) 

Industry Dummies  YES YES YES 

Year Dummies  YES YES YES 

Observations   65549 54650 65549 

Adjusted 𝑹𝟐  0.396 0.372 0.394 
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Table 6 Results of sample selection issue: exclusion of “unusual observations” 

This table presents the regression results for Subsample A which excludes the “unusual” 

observations where the changes of SGA costs and sales revenues are in the opposite directions. 

∆𝑆𝑎𝑙𝑒𝑠 and ∆𝑆𝐺𝐴 are the log-changes of sales revenue and SGA costs, respectively. AI and 

EI are the assets intensity and employee intensity. GDP is the GDP growth rate. MV and AGE 

are firm size and firm age, both in log form. All variables, except for AGE, are winsorized at the 

top and bottom 1%. *, **, *** denote significance at the 10%, 5%, and 1% levels, respectively. 

Model 6.1: ∆𝑆𝐺𝐴𝑖,𝑡 = 𝛼0 + 𝛼1∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + 𝛼2𝐷𝐸𝐶 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + 휀𝑖,𝑡  

Model 6.2: ∆𝑆𝐺𝐴𝑖,𝑡 = 𝛽0 + 𝛽1∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + (𝛽2 + 𝛽3𝐶𝐶𝑖,𝑡−1) ∗ 𝐷𝐸𝐶𝑖,𝑡 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 

                                      +∑𝛽𝑗𝑆𝑉𝑖,𝑡 + 𝐼𝐷𝑖,𝑡 + 𝑌𝐷𝑖,𝑡 + 휀𝑖,𝑡  

Model 6.3: ∆𝑆𝐺𝐴𝑖,𝑡 = 𝛽0 + 𝛽1∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + (𝛽2 + 𝛽3𝐶𝐶𝑖,𝑡−1 + 𝛽4𝐴𝐼𝑖,𝑡 + 𝛽5𝐸𝐼𝑖,𝑡 + 𝛽6𝐺𝐷𝑃𝑡  

                                       +𝛿7𝐷𝐸𝐶𝑖,𝑡−1 + 𝛽8𝑀𝑉𝑖,𝑡 + 𝛽9𝐴𝐺𝐸𝑖,𝑡) ∗ 𝐷𝐸𝐶𝑖,𝑡 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 

                                       +∑𝛽𝑗𝑆𝑉𝑖,𝑡 + 𝐼𝐷𝑖,𝑡 + 𝑌𝐷𝑖,𝑡 + 휀𝑖,𝑡  

  Predicted Sign  Model 6.1 Model 6.2 Model 6.3 

    ∆𝑆𝐺𝐴 ∆𝑆𝐺𝐴 ∆𝑆𝐺𝐴 

     ∆𝑆𝑎𝑙𝑒𝑠 

 

0.526*** 0.523*** 0.494*** 

  

(166.39) (164.59) (148.98) 

  𝑪 ∗ ∆𝑺𝒂𝒍𝒆𝒔 

 

-0.073*** -0.042*** 0.004 

  

(-15.17) (-7.33) (0.18) 

Interaction Terms ( 𝒂 𝒊𝒂 𝒍𝒆𝒔 ∗   𝑪 ∗ ∆𝑺𝒂𝒍𝒆𝒔)   

𝑪𝑪𝒕−𝟏    -0.119*** -0.148*** 

   (-8.53) (-9.86) 

𝐴𝐼     0.005* 

    (1.69) 

𝐸𝐼     -0.001 

    (-0.32) 

𝐷𝐸𝐶𝑡−1    0.088*** 

    (12.79) 

𝐺𝐷𝑃    0.977*** 

    (5.48) 

𝑀𝑉    -0.005** 

    (-2.42) 

𝐴𝐺𝐸    -0.035*** 

    (-7.13) 

Stand-alone variables     (Suppressed)   

   

Constant  0.120*** 0.117*** 0.219*** 

  (12.51) (12.12) (19.68) 

Industry Dummies  YES YES YES 

Year Dummies  YES YES YES 

Observations   49975 49975 49975 

Adjusted 𝑹𝟐  0.662 0.663 0.673 
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Table 7 Result of sample selection issue: exclusion “extreme observations” 

This table presents the regression results for Subsample B which excludes the “extreme” 

observations sales increase by more than 50% or decrease by more than 33%. ∆𝑆𝑎𝑙𝑒𝑠 and ∆𝑆𝐺𝐴 

are the log-changes of sales revenue and SGA costs, respectively. AI and EI are the assets 

intensity and employee intensity. GDP is the GDP growth rate. MV and AGE are firm size and 

firm age, both in log form. All variables, except for AGE, are winsorized at the top and bottom 1%. 

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

Model 7.1: ∆𝑆𝐺𝐴𝑖,𝑡 = 𝛼0 + 𝛼1∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + 𝛼2𝐷𝐸𝐶 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + 휀𝑖,𝑡  

Model 7.2: ∆𝑆𝐺𝐴𝑖,𝑡 = 𝛽0 + 𝛽1∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + (𝛽2 + 𝛽3𝐶𝐶𝑖,𝑡−1) ∗ 𝐷𝐸𝐶𝑖,𝑡 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 

                                      +∑𝛽𝑗𝑆𝑉𝑖,𝑡 + 𝐼𝐷𝑖,𝑡 + 𝑌𝐷𝑖,𝑡 + 휀𝑖,𝑡  

Model 7.3: ∆𝑆𝐺𝐴𝑖,𝑡 = 𝛽0 + 𝛽1∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + (𝛽2 + 𝛽3𝐶𝐶𝑖,𝑡−1 + 𝛽4𝐴𝐼𝑖,𝑡 + 𝛽5𝐸𝐼𝑖,𝑡 + 𝛽6𝐺𝐷𝑃𝑡  

                                       +𝛿7𝐷𝐸𝐶𝑖,𝑡−1 + 𝛽8𝑀𝑉𝑖,𝑡 + 𝛽9𝐴𝐺𝐸𝑖,𝑡) ∗ 𝐷𝐸𝐶𝑖,𝑡 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 

                                       +∑𝛽𝑗𝑆𝑉𝑖,𝑡 + 𝐼𝐷𝑖,𝑡 + 𝑌𝐷𝑖,𝑡 + 휀𝑖,𝑡  

  Predicted Sign  Model 7.1 Model 7.2 Model 7.3 

    ∆𝑆𝐺𝐴 ∆𝑆𝐺𝐴 ∆𝑆𝐺𝐴 

     ∆𝑆𝑎𝑙𝑒𝑠 

 

0.614*** 0.614*** 0.587*** 

  

(79.57) (79.68) (75.41) 

  𝑪 ∗ ∆𝑺𝒂𝒍𝒆𝒔 

 

-0.201*** -0.098*** -0.225*** 

  

(-11.06) (-4.93) (-2.97) 

Interaction Terms ( 𝒂 𝒊𝒂 𝒍𝒆𝒔 ∗   𝑪 ∗ ∆𝑺𝒂𝒍𝒆𝒔)   

𝑪𝑪𝒕−𝟏    -0.734*** -0.467*** 

   (-11.82) (-7.38) 

𝐴𝐼     -0.205*** 

    (-14.09) 

𝐸𝐼     0.044*** 

    (3.37) 

𝐷𝐸𝐶𝑡−1    0.442*** 

    (22.31) 

𝐺𝐷𝑃    1.073** 

    (2.05) 

𝑀𝑉    0.059*** 

    (10.52) 

𝐴𝐺𝐸    -0.040*** 

    (-2.81) 

Stand-alone variables     (Suppressed)   

   

Constant  0.072*** 0.071*** 0.134*** 

  (7.85) (7.69) (12.27) 

Industry Dummies  YES YES YES 

Year Dummies  YES YES YES 

Observations   54221 54221 54221 

Adjusted 𝑹𝟐  0.243 0.245 0.275 
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Table 8 Results of main tests with Petersen (2009) two-way cluster methodology 

This table presents the regression results for the main hypothesis H1 with the Petersen (2009) 

two-way cluster methodology. Regression is clustered by firm and year. ∆𝑆𝑎𝑙𝑒𝑠 and ∆𝑆𝐺𝐴 are 

the log-changes of sales revenue and SGA costs, respectively. AI and EI are the assets 

intensity and employee intensity. GDP is the GDP growth rate. 𝐶𝐶𝑡−1 is customer base 

concentration of the previous year. MV and AGE are firm size and firm age, both in log form. All 

variables, except for AGE, are winsorized at the top and bottom 1%. *, **, *** denote significance 

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

Model 1: ∆𝑆𝐺𝐴𝑖,𝑡 = 𝛼0 + 𝛼1∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + 𝛼2𝐷𝐸𝐶 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + 휀𝑖,𝑡  

Model 2: ∆𝑆𝐺𝐴𝑖,𝑡 = 𝛽0 + 𝛽1∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + (𝛽2 + 𝛽3𝐶𝐶𝑖,𝑡−1) ∗ 𝐷𝐸𝐶𝑖,𝑡 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 

                                      +∑𝛽𝑗𝑆𝑉𝑖,𝑡 + 𝐼𝐷𝑖,𝑡 + 𝑌𝐷𝑖,𝑡 + 휀𝑖,𝑡  

Model 3: ∆𝑆𝐺𝐴𝑖,𝑡 = 𝛽0 + 𝛽1∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + (𝛽2 + 𝛽3𝐶𝐶𝑖,𝑡−1 + 𝛽4𝐴𝐼𝑖,𝑡 + 𝛽5𝐸𝐼𝑖,𝑡 + 𝛽6𝐺𝐷𝑃𝑡  

                                       +𝛿7𝐷𝐸𝐶𝑖,𝑡−1 + 𝛽8𝑀𝑉𝑖,𝑡 + 𝛽9𝐴𝐺𝐸𝑖,𝑡) ∗ 𝐷𝐸𝐶𝑖,𝑡 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 

                                       +∑𝛽𝑗𝑆𝑉𝑖,𝑡 + 𝐼𝐷𝑖,𝑡 + 𝑌𝐷𝑖,𝑡 + 휀𝑖,𝑡   

  Predicted Sign  Model 1 Model 2 Model 3 

    ∆𝑆𝐺𝐴 ∆𝑆𝐺𝐴 ∆𝑆𝐺𝐴 

     ∆𝑆𝑎𝑙𝑒𝑠 + 0.491*** 0.483*** 0.427*** 

  

(61.97) (60.52) (49.30) 

𝐷𝐸𝐶 ∗ ∆𝑆𝑎𝑙𝑒𝑠 - -0.110*** -0.018 0.025 

  

(-8.61) (-1.24) (0.44) 

Interaction Terms ( 𝒂 𝒊𝒂 𝒍𝒆𝒔 ∗   𝑪 ∗ ∆𝑺𝒂𝒍𝒆𝒔)   

𝑪𝑪𝒕−𝟏  -  -0.355*** -0.202*** 

   (-8.86) (-4.86) 

𝐴𝐼  -   -0.049*** 

    (-5.58) 

𝐸𝐼  -   0.038*** 

    (3.82) 

𝐷𝐸𝐶𝑡−1 +   0.190*** 

    (11.71) 

𝐺𝐷𝑃 -   -0.455 

    (-1.37) 

𝑀𝑉 +   0.041*** 

    (8.88) 

𝐴𝐺𝐸 +   0.003 

    (0.29) 

Stand-alone variables     (Suppressed)   

   

Constant  0.042*** 0.040*** 0.231*** 

  (24.17) (17.01) (14.45) 

Observations   65549 65549 65549 

Adjusted 𝑹𝟐  0.296 0.303 0.355 
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Table 9 Results of extended ABJ model: Banker 2013 model 

This table presents the regression results using the Banker 2013 model. ∆𝑆𝑎𝑙𝑒𝑠 and ∆𝑆𝐺𝐴 are 

the log-changes of sales revenue and SGA costs, respectively. AI and EI are the assets 

intensity and employee intensity. GDP is the GDP growth rate. MV and AGE are firm size and 

firm age, both in log form. All variables, except for AGE, are winsorized at the top and bottom 1%. 

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

  Predicted Sign  Model 8.1 Model 8.2 Model 8.3 

    ∆𝑆𝐺𝐴 ∆𝑆𝐺𝐴 ∆𝑆𝐺𝐴 

     ∆𝑆𝑎𝑙𝑒𝑠 + 0.432*** 0.542*** 0.394*** 

  

(50.56) (136.59) (45.74) 

  𝑪 ∗ ∆𝑺𝒂𝒍𝒆𝒔 - -0.060*** -0.053*** -0.078*** 

  

(-3.03) (-7.79) (-3.40) 

Interaction Terms ( 𝒂 𝒊𝒂 𝒍𝒆𝒔 ∗ ∆𝑺𝒂𝒍𝒆𝒔)   

𝑪𝑪𝒕−𝟏  -  -0.173*** -0.044*** 

   (-19.30) (-4.48) 

𝐴𝐼   -0.030***  -0.074*** 

  (-11.94)  (-27.84) 

𝐸𝐼   0.00200  0.025*** 

  (1.57)  (12.90) 

𝐺𝐷𝑃   2.636***  2.586*** 

  (16.40)  (16.52) 

𝑀𝑉    0.076*** 

    (51.88) 

𝐴𝐺𝐸    -0.061*** 

    (-22.87) 

Interaction Terms ( 𝒂 𝒊𝒂 𝒍𝒆𝒔 ∗   𝑪 ∗ ∆𝑺𝒂𝒍𝒆𝒔)   

𝑪𝑪𝒕−𝟏  -  -0.109*** -0.122*** 

   (-6.43) (-6.79) 

𝐴𝐼  - -0.026***  0.023*** 

  (-6.25)  (4.98) 

𝐸𝐼  - -0.007*  -0.017*** 

  (-1.95)  (-4.12) 

𝐺𝐷𝑃  - -3.209***  -3.131*** 

  (-11.20)  (-11.22) 

𝐷𝐸𝐶𝑡−1  + 0.195***  0.175*** 

  (25.60)  (22.81) 

𝑀𝑉 +   -0.070*** 

    (-27.40) 

𝐴𝐺𝐸 +   0.118*** 

    (20.42) 

Stand-alone variables     (Suppressed)   

     

Constant  0.091*** 0.091*** 0.089*** 
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  Predicted Sign  Model 8.1 Model 8.2 Model 8.3 

    ∆𝑆𝐺𝐴 ∆𝑆𝐺𝐴 ∆𝑆𝐺𝐴 

  (8.27) (8.18) (8.28) 

Industry Dummies  YES YES YES 

Year Dummies  YES YES YES 

Observations   65549 65549 65549 

Adjusted 𝑹𝟐  0.375 0.368 0.409 
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Table 10 Results of extended ABJ model: BBCM 

This table presents the regression results using the BBCM model. ∆𝑆𝑎𝑙𝑒𝑠 and ∆𝑆𝐺𝐴 are the 

log-changes of sales revenue and SGA costs, respectively. AI and EI are the assets intensity 

and employee intensity. GDP is the GDP growth rate. MV and AGE are firm size and firm age, 

both in log form. All variables, except for AGE, are winsorized at the top and bottom 1%.  

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

 

 

 

 

 

 

 

 

 

 

    Model 9.1 Model 9.2 Model 9.3 

  Predicted Sign   ∆𝑆𝐺𝐴 ∆𝑆𝐺𝐴 ∆𝑆𝐺𝐴 

     

𝐼𝑁𝐶𝑡−1 ∗ ∆𝑆𝑎𝑙𝑒𝑠 + 0.557*** 0.623*** 0.545*** 

  

(142.94) (127.21) (32.80) 

𝐷𝐸𝐶𝑡−1 ∗ ∆𝑆𝑎𝑙𝑒𝑠 + 0.251*** 0.312*** 0.328*** 

  (41.76) (38.69) (18.24) 

𝐼𝑁𝐶𝑡−1 ∗ 𝐷𝐸𝐶 ∗ ∆𝑆𝑎𝑙𝑒𝑠 - -0.340*** -0.293*** -0.365*** 

  (-43.16) (-29.02) (-11.90) 

𝐷𝐸𝐶𝑡−1 ∗ 𝐷𝐸𝐶 ∗ ∆𝑆𝑎𝑙𝑒𝑠 + 0.198*** 0.238*** 0.064** 

 

 

(21.37) (19.86) (2.01) 

𝐶𝐶𝑡−1 ∗ 𝐼𝑁𝐶𝑡−1 ∗ ∆𝑆𝑎𝑙𝑒𝑠    -0.311*** -0.125*** 

   (-22.91) (-9.09) 

𝐶𝐶𝑡−1 ∗ 𝐷𝐸𝐶𝑡−1 ∗ ∆𝑆𝑎𝑙𝑒𝑠    -0.211*** -0.068*** 

   (-11.09) (-3.64) 

𝑪𝑪𝒕−𝟏 ∗   𝑪𝒕−𝟏 ∗   𝑪 ∗ ∆𝑺𝒂𝒍𝒆𝒔  -  -0.150*** -0.064** 

   (-5.95) (-2.49) 

𝑪𝑪𝒕−𝟏 ∗   𝑪𝒕−𝟏 ∗   𝑪 ∗ ∆𝑺𝒂𝒍𝒆𝒔  -  -0.242*** -0.123*** 

   (-8.09) (-4.10) 

     

Interactions with control variables     (Suppressed)   

Constant  0.079*** 0.077*** 0.077*** 

  (6.31) (6.20) (6.36) 

Industry Dummies  YES YES YES 

Year Dummies  YES YES YES 

Observations   65549 65549 65549 

Adjusted 𝑹𝟐  0.353 0.367 0.405 
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Table 11 Results of generality of the findings 

This table presents the regression results for other types of costs: ∆newSGA, ∆TC, and ∆OC, which is the changes in the naturel logarithm of the new SGA costs, 

total costs, and operating costs, respectively.. ∆𝑆𝑎𝑙𝑒𝑠 and ∆𝑆𝐺𝐴 are the log-changes of sales revenue and SGA costs, respectively. AI and EI are the assets 

intensity and employee intensity. GDP is the GDP growth rate. MV and AGE are firm size and firm age, both in log form. All variables, except for AGE, are 

winsorized at the top and bottom 1%.  

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

Model 10.1: ∆𝑂𝑡ℎ𝑒𝑟 𝐶𝑜𝑠𝑡𝑠𝑖,𝑡 = 𝛼0 + 𝛼1∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + 𝛼2𝐷𝐸𝐶 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 + 휀𝑖,𝑡  

Model 10.2: ∆𝑂𝑡ℎ𝑒𝑟 𝐶𝑜𝑠𝑡𝑠𝑖,𝑡 = 𝛽0 + 𝛽1∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 +(𝛽2 + 𝛽3𝐶𝐶𝑖,𝑡−1 + 𝛽4𝐴𝐼𝑖,𝑡 + 𝛽5𝐸𝐼𝑖,𝑡 + 𝛽6𝐺𝐷𝑃𝑡 + 𝛿7𝐷𝐸𝐶𝑖,𝑡−1 + 𝛽8𝑀𝑉𝑖,𝑡 + 𝛽9𝐴𝐺𝐸𝑖,𝑡) ∗ 𝐷𝐸𝐶𝑖,𝑡 ∗ ∆𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 

                                                      +∑𝛽𝑗𝑆𝑉𝑖,𝑡 + 𝐼𝐷𝑖,𝑡 + 𝑌𝐷𝑖,𝑡 + 휀𝑖,𝑡   

                                                       

  Predicted Sign  Model 10.1 Model 10.2 Model 10.1 Model 10.2 Model 10.1 Model 10.2 

    ∆𝑛𝑒𝑤𝑆𝐺𝐴 ∆𝑛𝑒𝑤𝑆𝐺𝐴 ∆𝑇𝐶 ∆𝑇𝐶 ∆𝑂𝐶 ∆𝑂𝐶 

    

    

∆𝑆𝑎𝑙𝑒𝑠 

 

0.528*** 0.471*** 0.736*** 0.686*** 0.715*** 0.661*** 

  

(143.77) (108.61) (234.84) (184.46) (283.19) (223.33) 

𝐷𝐸𝐶 ∗ ∆𝑆𝑎𝑙𝑒𝑠 

 

-0.104*** -0.029 -0.090*** -0.079*** -0.078*** -0.048*** 

  

(-18.07) (-1.16) (-18.06) (-3.56) (-19.61) (-2.84) 

Interaction Terms ( 𝒂 𝒊𝒂 𝒍𝒆𝒔 ∗   𝑪 ∗ ∆𝑺𝒂𝒍𝒆𝒔)      

𝑪𝑪𝒕−𝟏    -0.175***  -0.048***  -0.065*** 

   (-10.06)  (-3.14)  (-5.49) 

𝐴𝐼    -0.040***  -0.058***  -0.058*** 

   (-10.16)  (-16.46)  (-21.51) 

𝐸𝐼    0.022***  0.017***  0.012*** 

   (5.32)  (4.57)  (4.27) 

𝐷𝐸𝐶𝑡−1   0.173***  0.123***  0.118*** 

   (20.57)  (16.98)  (20.49) 
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  Predicted Sign  Model 10.1 Model 10.2 Model 10.1 Model 10.2 Model 10.1 Model 10.2 

    ∆𝑛𝑒𝑤𝑆𝐺𝐴 ∆𝑛𝑒𝑤𝑆𝐺𝐴 ∆𝑇𝐶 ∆𝑇𝐶 ∆𝑂𝐶 ∆𝑂𝐶 

    

    

𝐺𝐷𝑃   0.279  0.186  0.059 

   (1.27)  (0.98)  (0.39) 

𝑀𝑉   0.024***  0.036***  0.033*** 

   (10.17)  (17.25)  (19.99) 

𝐴𝐺𝐸   0.004  0.016***  0.006 

   (0.73)  (3.08)  (1.53) 

Stand-alone variables     (Suppressed)      

      

Constant  0.088*** 0.208*** 0.036*** 0.099*** 0.042*** 0.109*** 

  (7.32) (15.11) (3.53) (8.41) (5.09) (11.60) 

Industry Dummies  YES YES YES YES YES YES 

Year Dummies  YES YES YES YES YES YES 

Observations   65185 65185 65358 65358 65548 65548 

Adjusted 𝑹𝟐  0.339 0.368 0.583 0.598 0.672 0.691 
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Essay Two:  

Customer Base Concentration and Investment Efficiency 

1. Introduction 

Trading contracts can build important economic bonds between suppliers and 

customers. A growing stream of literature has evolved to investigate how major 

customers, especially those with bargaining power advantage, can influence supplier 

firms’ overall operating activities. For example, Kale and Shahrur (2007) and 

Banerjee et al. (2008) find that firms often choose a conservative financial structure 

and reduce leverage levels as a commitment to induce their customers to undertake 

relationship-specific investments (hereafter RSI). Hui et al. (2012) report that firms 

are more conservative in financial reporting when they have powerful customers. 

Patatoukas (2011) finds that firms’ overall performances are better when they have 

concentrated customer bases. Although prior literature has documented the impact of 

customers on a supplier firms’ operating activities in various aspects, it leaves the 

investment performance barely studied. This paper aims to fill the void. Specifically, I 

investigate the impact of customer base concentration on supplier firms’ investment 

efficiency.
23

 

Traditional investment theories imply that in order to be efficient, firms’ 

                                                        
23

 In this study I adopt two methodologies to evaluate the efficiency of an investment activity, In the main test of 

this study, investment is regarded efficient if it is positively related to investment opportunity (e.g. Tobin’s Q) (see, 

Lang et al., 1996; Bushman et al., 2007; Chen et al., 2011; Asker et al., 2013; Yi, 2014). As an additional test, 

investment is also regarded efficient if any increase of investment expenditure is accompanied with increase of 

shareholder’s value (Faulkender and Wang, 2006; Masulis et al., 2009). 
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investment activities should include all projects with positive net present value (NPV) 

and reject all projects with negative NPV (e.g., Tobin, 1969). However, in reality, 

firms deviate from their efficient investment levels due to a number of market 

frictions, among which information asymmetry (between managers and outside 

investors) and agency problems are probably most widely recognized (e.g., Jensen, 

1986; Stulz, 1990; Hope and Thomas, 2008; Biddle et al., 2006 & 2009; Chen et al., 

2011). The information asymmetry notion suggests that managers are better 

informative about a firm’s financial and operational health than outside investors. As a 

rational response, investors are likely to discount the issuances from managers even 

when those issuances are of high quality. Consequently, external financing becomes 

more costly and the firm may have to give up positive NPV projects 

(under-investment). The agency problem notion suggests that self-interested managers 

tend to invest in negative NPV projects (over-investment) for private benefits, such as 

compensation, position and prestige, rather than for the firm’s prospect. In this study, I 

propose a main hypothesis that a concentrated customer base helps supplier firms 

improve investment efficiency by attenuating those two frictions. The hypothesis is 

related to the argument that major customers can serve as an additional monitoring 

institution to their supplier firms: On the one hand, customers’ monitoring increases 

supplier firms’ financial reporting quality so that information asymmetry between 

inside managers and outside shareholders is reduced; on the other hand, customers’ 

monitoring attenuates supplier firms’ agency problems so that managers are less likely 

to invest for personal benefits at the expense of firm value (e.g., Johnson et al., 2010; 
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Hui et al., 2012; Albuquerque et al., 2013; Dhaliwal et al., 2014). 

This study focuses on the US market with a sampling period from 1980 to 2013. 

Following previous literature, I measure investment efficiency by testing the 

sensitivity of investment expenditure to investment opportunity (Hartzell et al., 2006; 

Chen et al., 2009; Cheng et al., 2013; Asker et al., 2013; Yi, 2014). Efficient 

investment should be positively related to investment opportunity. In the main test, I 

measure investment expenditure with two widely used proxies: net capital expenditure 

(Compustat Item #128) and year-by-year change of gross fixed assets (Compustat 

Item #7). I measure investment opportunity as Tobin’s Q. Using a large sample of 

57,852 firm-year observations, I find that the next-year investment expenditure is 

generally positively related to the current-year investment opportunity. More 

importantly, the positive relationship between investment expenditure and investment 

opportunity is more pronounced when customer base is concentrated. That supports 

the main hypothesis that customer base concentration is positively associated with 

investment efficiency. I also use alternative measures of investment expenditure and 

investment opportunity for robustness analyses. Testing results indicate that the 

findings are insensitive to those alternative measures.  

The underlying argument of the main hypothesis is that suppliers and customers, 

especially those major customers whose purchase individually accounts for a 

significant part of the supplier firms’ total sales, become economically 

inter-dependent since they are bonded by trading contracts. This argument is related to 

the supply chain theory of Titman (1984) and Titman and Wessels (1988) as well as to 
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the dependence theory (Emerson, 1962). Under each supplier-customer relationship, 

there are switching costs for both suppliers and customers. For example, a supplier 

firm needs to customize its manufacturing line for a major customer who usually 

orders large amount of products; while the customer needs to train its employees so as 

to better process the products from the supplier firm. For the supplier firm and the 

customer, the customized manufacturing line and the specifically trained employees 

are relationship specific assets which lose great values if the supplier-customer 

relationship terminates. The lost values of those assets are the switching costs 

incurred when supplier firms or customers change their trading partners. Bearing such 

switching costs, customers have incentives to monitor their suppliers to guarantee that 

their contracting obligations are fulfilled.
24

 Accordingly, the association between 

customer base concentration and investment efficiency is likely to be influenced by 

various characteristics of the switching costs and customers’ monitoring incentives. 

To address this issue, I further investigate how the association is affected by the 

characteristics of suppliers, customers and their trading relationships. 

First of all, empirical findings of this study reveal that if supplier firms have 

governments, rather than corporates, as their largest customers, the positive 

association between customer base concentration and investment efficiency is much 

weaker. That is because government customers have no operating risks and much less 

switching costs than corporate customers, which results in less incentives to monitor 

                                                        
24

 The inter-dependence between suppliers and customers suggests that suppliers are also motived to monitor 

customers. However, since SEC does not require a firm to disclose its suppliers, it is much less practical to 

investigate suppliers’ monitoring impact on customers. As a result, this study focuses only on the customers’ 

monitoring impact on suppliers. 
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supplier firm’s operating activities.  

Secondly, I find that when a supplier firm’s sales account for a large portion of the 

total industry sales, the positive association between its customer base concentration 

and its investment efficiency is more pronounced. That is because under such scenario 

there are fewer alternative suppliers in the industry, so that customers face higher 

switching costs such as more time and resources spent on searching for qualified 

suppliers. Thus customers are likely to have greater monitoring incentives.  

Thirdly, if a supplier firm increases its stakes in a supplier-customer relationship 

(and thus increase its switching costs) by undertaking greater amount of RSI, 

customers may feel more secured about their trading contracts since the termination of 

contracts brings more losses to the supplier firm. Customers’ monitoring incentives 

are therefore reduced, leading to less pronounced association between customer base 

concentration and investment efficiency. Empirical evidence is found to support this 

reasoning.  

Fourthly, if a supplier-customer relationship lasts for a long period of time, both 

suppliers and customers tend to have greater stakes attached to the relationship. 

Customers are likely to care more about their suppliers’ investment performance. In 

line with this reasoning, I find that the association between customer concentration 

and investment efficiency is only significant when the duration of a supplier-customer 

relationship is above the sample median.  

In addition, I investigate the impact of customer base concentration on investment 

efficiency from shareholder’s perspective. The findings unearth that the increase in 
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capital investment expenditure leads to the increase of shareholders’ value in general. 

A concentrated customer base makes this association even stronger. Lastly, I conduct 

several robustness tests to check the solidness of my findings, including using 

alternative measures of key variables and focusing on different samples. The main 

hypothesis is largely robust to those tests. 

This study contributes to the related literature in several ways.  

First of all, it adds to the literature on investment. Extant literature primarily 

focuses on the determinants of investment activities from a firm’s inherent 

characteristics such as financial reporting quality (Biddle et al., 2006 &2009; Chen, 

Hope, Li, and Wang, 2011), internal or external corporate governance (McNichlos et 

al., 2008; Nagar et al., 2011; Cheng et al., 2013;), and ownership structure (Chen et al., 

2011; Yi, 2014), while this study extends our understanding on the issue by 

identifying the relationship with its customers as a new determinant. To the best of my 

knowledge, this is the first work to do so. 

Secondly, this study contributes to the literature on supply chain. Previous studies 

are controversial on the economic consequences of having a concentrated customer 

base. My findings reveal that powerful customers are important stakeholders of 

supplier firms and that they can help improve the supplier firms’ investment efficiency. 

Therefore, this study is in line with the stream of literature which indicates that the 

existence of major customers is beneficial to supplier firms’ operations (e.g., 

Patatoukas, 2012; Hui et al., 2012; Albuquerque et al., 2013).  

Lastly, the findings of this study are also valuable to outside investors. Firms with 
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concentrated customer base are likely to be more prudent in investing activities, and 

their investment expenditures are more likely to be value-adding to shareholders. 

Outside investors may feel more secured to invest on such firms. 

The remainder of this essay proceeds as following: Section 2 presents the 

literature review and hypothesis development; Section 3 describes the data and 

methodology; Section 4 presents empirical findings for the hypotheses and testing 

results for additional analyses; and Section 5 concludes. 

2. Literature review and hypotheses development 

2.1. Literature review 

The neo-classical theory on investment uses Tobin’s marginal Q ratio as a measure 

of investment opportunity to evaluate the effectiveness of investment policy (e.g., 

Tobin, 1969). To achieve investment efficiency and to maximize the firm value, a firm 

should invest until the marginal benefit equals the marginal cost of a particular 

investment project (Yoshikaw, 1980; Hayashi, 1982; and Abel, 1983). It implies that a 

firm should take all positive NPV projects and reject all negative NPV projects. 

However, a large body of literature reports that in reality, firms generally deviate from 

their optimal investment levels due to various market frictions. 

One of the major frictions that result in investment inefficiency is the information 

asymmetry between a firm’s managers and outside investors. The information 

asymmetry is likely to result in the adverse selection problem and eventually 
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under-investment.
25

 As explained in Stein (2003), adverse selection problem refers to 

the scenario that since managers are better informed than outside investors about a 

firm’s financial and operating status, they may, for example, issue capital to sell 

overpriced securities when the firm is overvalued. Be aware that they have 

informative disadvantages, and as a rational and necessary response, outside investors 

discount the new issuances even when those issuances are actually of high quality. 

Thus investors are less willing to invest on the firm and if they do, they require higher 

risk premiums. Adverse selection problem is likely to incur under-investment for the 

firm because it is more costly to raise external funds for positive NPV projects.  

Another intensively discussed friction that drives a firm away from its optimal 

investment level is agency problem. A firm experiences low investment efficiency 

(either under-investment or over-investment
26

) because self-benefiting managers, who 

act for personal interests more than stakeholders’ welfare, may undertake negative 

NPV projects and reject positive NPV projects. For example, when managers conduct 

“empire-building” activities, they may over-invest in unprofitable projects as long as 

they can have more resources at their disposals (Jensen, 1986; Stulz, 1990; Hope and 

Thomas, 2008); on the other hand, when managers prefer “quiet-life” style, they may 

behave passively and become reluctant to take necessary efforts in undertaking 

positive NPV investments (Bertrand and Mullainathan, 2003; Asker et al., 2014). In 

addition, managers could also be “myopic”. In order to raise a firm’s current 

                                                        
25

 Under-investment refers to the scenario that firms give up investment projects with positive net present value 

(NPV). This could result from firms’ inability to finance the projects. 

26
 Over-investment refers to the scenario that firms undertake investment projects with negative net present value 

(NPV). This could result from managers’ self-benefiting activities. 
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profitability, they may under-invest and reject the projects which can benefit the firm 

in the long run (Stein, 1989; Poterba and Summers, 1995).  

There have been ample researches on the factors that can affect investment 

efficiency by attenuating or accentuating those two frictions. Some focus on the role 

of financial reporting quality. For example, Biddle et al. (2006 & 2009) argue that the 

level of financial reporting quality is positively associated with the level of investment 

efficiency. High qualified financial reporting may reduce information asymmetry by 

making the firm’s operations more visible to outside investors (also see Bushman and 

Smith, 2001; Verrecchia, 2001), and reduce agency problems by providing more 

monitoring to curb managerial incentives to conduct value destroying activities (also 

see Bushman and Smith, 2001; Lambert, 2001). Chen, Hope, Li, and Wang (2011) add 

more supports to this argument by providing similar empirical evidences on private 

firms. Cheng et al. (2013) establish a casual relation for the association between 

financial reporting quality and investment efficiency by documenting that the 

disclosure of material weakness in internal control over financial reporting improves 

investment efficiency.  

Some focus on the part played by corporate governance and shareholders. For 

example, Yi (2014) focuses on external corporate governance. He notices that 

effective external corporate governance is essential in improving investment 

efficiency, especially for those firms with high level of institutional ownership. 

Richardson (2006) argues that the firms with high level of free cash flow are more 

likely to exhibit over-investment. He also contends that the over-investment can be 
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mitigated by the presence of active shareholders whose monitoring reduces managers’ 

empire-building activities. Edman (2009) establishes a model and shows that large 

shareholders may be also able to reduce managerial myopia. 

Others emphasize the importance of firm ownership structure. For example, Asker 

et al. (2014) find that, compared with listed firms in the US market, private firms 

invest more responsively to investment opportunities, which suggests higher 

investment efficiency. They attribute the enhancement to the fact that private firms 

suffer less agency problems. Using China data, Chen et al. (2011) find that 

government intervention compromises a firm’s investment efficiency. State-owned 

enterprises are especially vulnerable to the interventions.  

Given the vast studies on investment efficiency, little is known about whether the 

supplier-customer relationship has impact on a supplier firm’s investment activities. 

This study aims to contribute to extant literature by investigating this research issue. 

2.2. Hypotheses development  

2.2.1. The Main Hypothesis 

The main hypothesis of this study is based on the argument that major customers 

can serve as an additional monitoring party on their suppliers firms’ operational 

activities (hereafter referred as customers’ monitoring effect). Inefficient investment 

may compromise the supplier firms’ ability to fulfill their obligations to both financial 

stakeholders, such as stockholders and debt holders, and non-financial stake holders, 

such as major customers (Myers, 1977; Titman, 1984; Myers and Majluf, 1984; 
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Hubbard, 1998; Bertrand and Mulllainathan, 2003). According to Titman (1984), 

customers face switching costs in the case of their supplier firms’ liquidation or 

failure in carrying out contractive obligations. Thus customers have incentives to 

monitor their supplier firms’ investment activities to guarantee that the suppliers are in 

stable financial and operating status, and are capable to provide qualified products and 

services. 

There are two possible channels through which this monitoring effect may affect a 

supplier firm’s investment efficiency. First, major customers may directly influence 

their supplier firm’s managers and reduce their self-benefiting investment activities 

(e.g., ‘empire-building’ or ‘quiet-life’ seeking). This can be achieved by including 

conditional terms in the trading contracts which prevent the managers of the supplier 

firm from conducting value destroying investments. Second, as shown in previous 

literature, major customers help reduce information asymmetry between the supplier 

firm and its outside investors by improving the supplier firm’s financial reporting 

quality. For example, Hui et al. (2012) claim that firms behave more conservatively in 

financial reporting process if they have powerful customers or suppliers. Since 

accounting conservatism is a proxy of high financial reporting quality, outside 

investors are likely to give more credit to the firm’s issuance, which attenuates the 

adverse selection problem and reduces the external financing costs (also see Johnson, 

Kang, and Yi, 2010; Johnson, Kong, Maulis, and Yi, 2010).  

Developed from the above reasoning, the main hypothesis of this study is: 

H1: Investment efficiency is higher for a supplier firm with a concentrated 
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customer base. 

2.2.2. Sub-Hypotheses 

The positive association between customer base concentration and investment 

efficiency is a result of the inter-dependence between suppliers and customers, and 

therefore, it may be sensitive to various characteristics of the supplier-customer 

relationship. To address this issue, I further conduct several investigations. 

Customers’ incentives to monitor the supplier firms stem from the switching costs 

which may cause great financial losses to the customers when the supplier firms 

liquidate or fail to carry out the contract obligations. Consequently, the monitoring 

effect increases with customers’ switching costs. When a supplier firm’s sales account 

for a large portion of the industry total sales, customers will face higher switching 

costs since it will be more difficult to find alternative suppliers (Inderst and Wey, 

2007; Hui et al., 2012; Dhaliwal, et al., 2014). They have to spend more time 

searching for alternative suppliers who are capable to provide substituting products 

with comparable quantity. In extreme cases, if the previous supplier dominates the 

industry, customers may have to find two or more alternative suppliers to replace it, 

resulting higher negotiating and implementation costs. On the other hand, firms with 

larger market shares are likely to face less competition from peer firms. Market 

competition services as an external governance mechanism and reduces agency 

problems such as managerial slack (Hart, 1983). Without market competition, 

managers are more likely to act in their own best interest, leading to lower investment 
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efficiency. In this scenario, concentrated customers can play a more significant role in 

monitoring supplier firms’ investment activities. I thus propose the second hypothesis: 

H2: The positive association between customer base concentration and 

investment efficiency is more pronounced for a supplier firm with large sales 

shares of the industry. 

Customer’s monitoring effect is likely to be greater if the duration of a 

supplier-customer relationship is longer. On the one hand, longer duration allows 

customers to better access supplier firms’ proprietary information (Johnson, Kang, 

and Yi, 2010), and thus customers are more capable to influence suppliers’ investment 

activities; on the other hand, under long-term contracts, customers have to undertake 

long-term operational arrangements, which increase their switching costs. For 

example, in order to effectively process the products or services from suppliers, 

customers have to specifically curtain their assets and train their workers. That leads 

to greater incentives to monitor their suppliers. Therefore, I conjecture that the 

enhancement effect of customer concentration on investment efficiency is more 

significant under longer duration of supplier-customer relationship. Thus the third 

hypothesis is: 

H3: The positive association between customer base concentration and 

investment efficiency is more pronounced when the duration of the 

supplier-customer relationship is longer. 

Trading contracts with major customers usually require supplier firms to 

undertake RSI to meet specific demands from major customers. As noted by 
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Williamson (1975) and Raman and Shahrur (2008), the value of RSI is much less 

outside of a particular contract. For example, a manufacturing line which produces 

batteries for IPhone will not be at its full capacity in producing batteries for Samsung 

smart phone. It has less, if any, value if the contract with Apple ends. Therefore, 

supplier firms with large RSI face more financial losses when the trading contract 

terminates unexpectedly. Customers, on the other hand, are able to conduct ex-post 

renegotiations for better terms such as longer payment period and lower prices. In this 

scenario, customers may feel more secured because their trading partners have 

attached greater stake to the trading relationship. As a result, customers are likely to 

have less incentive to monitor the suppliers with greater RSI. This reasoning leads to 

the fourth hypothesis: 

H4: The positive association between customer base concentration and 

investment efficiency is less pronounced for a supplier firm with more RSI. 

3. Data and Methodology 

3.1. Data 

I focus on all US public firms recorded in Compustat and CRSP from 1980
27

 to 

2013. The customer information is collected from Compustat Business Segment. I 

classify the type of customers as either company or government.28 The industry 

                                                        
27

 I start to obtain the data from 1979 since I need lag variables for most tests in this study. 

28
 There are seven types of customer recorded in Compustat Business Segment: COMPANY, GEOREG (e.g. 

Africa, Asia, etc.), GOVDOM (domestic government), GOVLOC (local government), GOVSTATE (state 

government), GOVFRN (foreign government), and MARKET (industries). Since I focus on the firm-level data and 

on the US market, I keep only COMPAY, GOVLOC, GOVSTATE, and GOVDOM. 
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classification information is obtained from Fama-French’s website. The data on firm 

returns is obtained from CRSP.  

I exclude firms in financial and utilities industries (SIC 6000-6999 and SIC 

4000-4999, respectively) as their operating investing activities are rather different 

from those in other industries. Similar treatment is employed by previous studies. I 

delete observations with missing data for variables of interest. Finally, I alleviate the 

impact of outlier observations by winsorizing all continuous variables at 1% and 99% 

before testing them in regression models. 

For the main test, the full sample consists of 57,852 firm-year observations from 

12,123 unique firms in the US market
29

 and covers around 16.5% of the entire 

Compustat observations during the sampling period. Within the full sample, 5,798 

observations are from firms with government as their largest customer; and 52,054 

observations are from firms with company as their largest customer. As mentioned in 

previous sections, the influence of a government major customer on supplier firms is 

rather different from that of a company major customer because government has little, 

if any, operating risks (Dhaliwal et al., 2014). Thus I divide the full sample into two 

subsamples: subsample GOV consists of supplier firms whose largest customer is 

labeled as “GOV***” by Compustat; subsample COM consists of firms whose largest 

customer is labeled as “COMPANY” by Compustat.  

                                                        
29

 This statistics is for the scenario that the proxy for investment is capital expenditure (CaptEx) or changes of 

gross fixed assets (ΔFixAsset), and the proxy of investment opportunity is Tobin’s Q (TQ). In the robustness 

section, the number of observation varies as I re-estimate the regression with different measures for both the 

dependent and the independent variables. 
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3.2. Measurement of major variables 

3.2.1. Measurement of customer base concentration 

From 1976, the Statement of Financial Accounting Standards No.14 (SFAS 14) 

requires that a supplier firm should disclose the information of those major customers 

whose purchases account for more than 10% of its total sales. Since year 1997, FAS 

131 has replaced SFAS 14 but the disclosure requirement continues under SEC 

Regulation S-K Item 101, although it no longer requests the supplier firm to disclose 

the names of its major customers. In addition to those major customers, supplier firms 

sometimes also disclose customers whose purchases account for less than 10% of 

their total sales
30

 on a voluntary basis. The data on those two types customers can be 

downloaded from Compustat Business Segment.  

Dhaliwal et al. (2014) exclude the voluntarily disclosed information to eliminate 

potential sample selection bias. In the main test, I include those observations and 

calculate a supplier firm’s customer concentration based on all disclosed customer 

information. In the robustness test section, I exclude those observations and the main 

hypothesis is still supported. 

Following previous research (Patatoukas, 2012; Irvine et al., 2013; Dhaliwal et al., 

2014), I adapt the Herfindahl-Hirschman Index and measure the customer base 

concentration as the following: 

𝐶𝐶𝑖,𝑡 =∑(
𝑆𝑎𝑙𝑒𝑠𝑖,𝑗,𝑡

𝑆𝑎𝑙𝑒𝑠𝑖,𝑡
)2

𝑛

𝑖=1

 

                                                        
30

 Hereafter referred as “non-major customers” 
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Where, for firm i in year t, 𝐶𝐶𝑖,𝑡  is the customer-base concentration which 

ranges from zero to one. 𝑆𝑎𝑙𝑒𝑠𝑖,𝑗,𝑡 is the sales to customer j and 𝑆𝑎𝑙𝑒𝑠𝑖,𝑡 is the total 

annual sales. n is the number of customers, including both major customers and 

non-major customers. Large value of 𝐶𝐶𝑖,𝑡 indicates that a supplier firm has a small 

number of customers and its sales are not widely dispersed in the market, indicating 

that its dependence on those customers is high.  

Consistent with Patatoukas (2012), I annually rank firms based on the raw value 

of 𝐶𝐶𝑖,𝑡and assign those firms to deciles. I then obtain the “ranked 𝐶𝐶𝑖,𝑡” by 

replacing the raw value of 𝐶𝐶𝑖,𝑡  with the corresponding deciles. Ranked 

𝐶𝐶𝑖,𝑡mitigates potential measurement error and makes the interpretation of the 

regression coefficient easier. In the following sections, the ranked 𝐶𝐶𝑖,𝑡 is referred as 

𝐶𝐶𝑖,𝑡 for brevity. In the robustness test section, I repeat the main tests using raw value 

of 𝐶𝐶𝑖,𝑡, and the results remain roughly unchanged. 

3.2.2. Measurement of investment 

I use several proxies to measure investment. Following Chen et al. (2011), the 

first measure, CaptEx, is defined as the capital expenditure (Compustat Item #128), 

scaled by the beginning-of-year total assets. This measure represents the net cash 

payments for fixed, intangible, and long-term assets. Richardson (2006) and Biddle et 

al. (2009) point out that a proper measure of investment should also include 

non-capital expenditures such as acquisitions and merges (M&A), research and 

development expenditure (R&D), and advertising expenses (A&D). After adding 
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those non-capital expenditures for robustness check, I find similar results, although 

the sample size reduces significantly due to the missing data on those items. I provide 

those results in the robustness test section. 

Another stream of literature, such as Asker et al. (2013) and Yi (2014), argue that 

the increase of gross fixed assets is a better proxy of investment activities, because it 

reflects various channels through which a firm may expand its assets. Accordingly, the 

second measure of investment is 𝛥𝐹𝑖𝑥𝐴𝑠𝑠𝑒𝑡, defined as the change of gross fixed 

assets (Compustat Item #7) from previous year to current year, scaled by the 

beginning-of-year total assets. For robustness tests, I replace gross fixed assets with 

net fixed assets (Compustat Item #8), and the results remain unchanged.  

In the main test, I provide the estimated results for both CaptEx and 𝛥𝐹𝑖𝑥𝐴𝑠𝑠𝑒𝑡. 

3.2.3. Measurement of investment opportunity 

In line with recent literature (Moeller et al., 2004; Chen et al., 2011; Cheng et al., 

2013; Asker et al., 2013; and Yi, 2014), I use Tobin’s Q (TQ) as the proxy of 

investment opportunity in this study. Tobin’s Q is similarly defined as a firm’s 

Market-to-Book ratio, which is calculated as the market value of equity plus the book 

value of debts, scaled by the book value of total assets. I also test the robustness of my 

findings with alternative calculation of Tobin’s Q: the sum of market value of tradable 

shares, book value of non-tradable shares and liabilities, scaled by book value of total 

assets (hereafter referred as TQ2).  

Another widely used proxy for investment opportunity is sales growth rate, which 
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is calculated as the difference of sales revenue from previous year to current year, 

scaled by the sales revenue of previous year (see Biddle et al., 2006 & 2009; Asker et 

al., 2014). Compared with Tobin’s Q, sales growth rate is a less representative proxy 

of investment opportunity because it reflects only one aspect of a firm’s operations. 

Nevertheless, for robustness checking purpose, I replace Tobin’s Q with sales growth 

rate (SaleGrt) and repeat the main tests. Results are insensitive to this alternative 

measure. 

3.2.4. Measurement of control variables 

Inspired by previous studies, when conducting regressions to test the hypotheses, 

I include the following control variables which are found influential on investment 

activities: 

1) Firm size (SIZE) is the log of total assets; 2) Leverage ratio (LEV) is the sum 

of long-term debt and current debts in current liabilities, scaled by total assets; 3) 

Cash flow from operating activities (CFO) is the net operating cash flows, scaled by 

the beginning-of-year total assets; 4) Return on assets (ROA) is operating income 

before depreciation, scaled by the beginning-of-year total assets; 5) Dividend payment 

(Dividend) is the sum of dividend payment on both preferred stocks and common 

stocks, scaled by the beginning-of-year total assets; and 6) Firm age (AGE) is log of 

the number of years a firm has been in Compustat or CRSP till the year of 

examination.  
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3.3. Research design 

For the main test, I measure investment efficiency by testing the sensitivity of 

investment expenditure to investment opportunity. This methodology has been 

generally employed by recent literature (e.g., Lang et al., 1996; Bushman et al., 2007; 

Chen et al., 2011; Asker et al., 2013; Yi, 2014). Efficient investment indicates that 

investment expenditure should be positively associated to investment opportunity. 

Any frictions that hamper investment efficiency will reduce the magnitude and 

significance of that association. Specifically, I test the main hypothesis (H1) with the 

following regression model: 

INV𝑖,𝑡 = 𝛽0 + 𝛽1𝑇𝑄𝑖,𝑡−1 + 𝛽2𝑇𝑄𝑖,𝑡−1𝐶𝐶𝑖,𝑡−1 + 𝛽3𝐶𝐶𝑖,𝑡−1 + 𝛽4𝐶𝐹𝑂𝑖,𝑡−1 + 𝛽5𝑅𝑂𝐴𝑖,𝑡−1 

+𝛽6𝐿𝐸𝑉𝑖,𝑡−1 + 𝛽7𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑖,𝑡−1 + 𝛽8𝑆𝐼𝑍𝐸𝑖,𝑡−1 + 𝛽9𝐴𝐺𝐸𝑖,𝑡−1 + 휀𝑖,𝑡    (1) 

The dependent variable, INV𝑖,𝑡 is investment in year t, which takes two values: 

CaptEx and 𝛥𝐹𝑖𝑥𝐴𝑠𝑠𝑒𝑡 for the main tests in this essay. All independent variables are 

defined as above. Generally, 𝛽1 is expected to be positive, meaning that firms’ 

investment activities are positively associated with investment opportunity which is 

Tobin’s Q (TQ) of the previous year. The parameter of interest is 𝛽2, which is 

expected to be significantly positive to support H1. That is, high degree of 𝐶𝐶𝑖,𝑡−1 

makes INV𝑖,𝑡 more sensitive to 𝑇𝑄𝑖,𝑡−1, indicating that concentrated customer base 

improves investment efficiency. 

As for the control variables, I first control CFO and ROA for the reason that if 

firms have more cash flow from operating activities or higher returns on assets, they 

are likely to have more internal financing channels for investing. Since internal 



 

89 

 

financing is less costly than external financing, those firms will suffer less 

under-investment. Therefore, I expect positive values for 𝛽4 and 𝛽5.  

Firms with higher leverage level will face greater difficulty in seeking for 

additional external financing, because outside investors are reluctant to invest in 

highly leveraged firms and if they do, they generally require higher risk premiums. I 

therefore expect a negative association between a firm’s leverage level and investment 

level, or a negative 𝛽6.  

If firms issue greater dividend payment to shareholders, there will be less 

resources left for further investments, which indicates a negative relationship between 

investment level and dividend payment. I therefore expect a negative value for 𝛽7.  

Larger firms usually have more resources to invest. Thus firm size should be 

positively related to investment level. That implies a positive 𝛽8. Firms with longer 

listing history are likely to be in the mature or declining stage of the business life 

cycle when investment activities are less active, and thus I predict a negative 𝛽9. 

In addition, I control for the industry-fixed and year-fixed effect for every model 

in this study. Firms are categorized into 48 industries based on the Fama-French 

48-industry classification. All variables definitions are presented in Appendix. 

 

4. Empirical Findings 

4.1. Description statistics 

   Table1 presents the summary descriptive statistics for the main variables. Panel A 
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reports the statistics for the full sample. The mean values of the two proxies of 

investment, CaptEx and ΔFixAsset, are 0.068 and 0.054, respectively. The proxy of 

investment opportunity, TQ, has a mean value of 2.328. The mean (median) value of 

the variable of interest in this study, CC, is 0.133 (0.062), which is comparable to that 

in Patatoukas (2012) and Irvine et al. (2013). Averagely, the duration of 

supplier-customer relationship is 1.45 years. SIZE and AGE are the raw values of firm 

assets (in million $) and the years that a firm has been covered in Compustat, while in 

the regressions I use the log form of those values.  

Panel B reports the descriptive statistics for the COM subsample and the GOV 

subsample. Observation in the GOV subsample is around 1/10 of that of its 

counterpart. However, firms in GOV subsample are generally larger in size compared 

with those in COM subsample (mean value: 143.883 VS. 93.972, in million $), and 

longer in firm age (mean value: 12 VS. 9, in years). They also have longer 

supplier-customer relationship duration (mean value: 2.804 VS. 1.526, in years). In 

addition, those firms are financially superior, evidenced by higher free cash flow from 

operation (mean value: 0.023 VS. -0.007, in million $) and higher return on assets 

ratio (mean value: 0.058 VS. 0.008). The investment level are lower for those firms in 

GOV subsample with both measures. For example, the mean value of CaptEx is 0.051 

for firms in GOV subsample and 0.071 for firms in COM subsample. That is 

understandable because firms in GOV subsample are generally large in size, resulting 

relatively smaller ratio of investment expenditure over total assets. Besides, those 

firms averagely have longer list age, which means that they may be in the mature 
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stage when investment activities are less intensive. Overall, the summary statistics in 

Panel B suggests that government customers are more likely to choose large and 

mature firms with better financial performance as their long term suppliers.
 31

 

<Insert Table 1 around here> 

The correlation matrix of the main variables is given in Table 2. Most of 

correlations are significant at the 1% level. Consistent with previous studies, 

investment (CaptEx and ΔFixAsset) is negatively related to leverage ratio (LEV) and 

firm age (AGE). The key variable of interest, CC, is positively related to Tobin’s Q, 

but negatively related to most of control variables. The statistics is roughly consistent 

with the extant studies. For example, Irvine et al. (2013) argue that concentrated 

customer base is associated with lower free cash flow and return on assets. Banerjee 

et al. (2008) find that generally, supplier firms are likely to have lower leverage level 

in order to build long-term trading contracts with major customers. Regarding the 

potential multi-collinearity issue, I conduct diagnostic tests and find the inverse of 

variance inflation factor greater than 0.1 for all variables, which rules out the 

multi-collinearity problem. 

<Insert Table 2 around here> 

4.2. Empirical results 

4.2.1. Main tests (H1) 

   In this section, I provide large sample empirical evidence to support the main 

hypothesis. Following previous literature (e.g., Lang et al., 1996; Bushman et al., 

                                                        
31 Significance analyses show the differences are significant at the 1% level. 
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2007; Chen et al., 2011; Asker et al., 2013; Yi, 2014), I define investment efficiency 

as investment expenditure being sensitive to investment opportunity. I test the effect 

of customer concentration (CC) on investment efficiency by interacting CC with the 

proxy of investment opportunity: Tobin’s Q (TQ), and then regressing the interaction 

term on the proxy of investment: CaptEx and ΔFixAsset. 

   For the full sample of this study, I classifies a firms’ largest customer into either 

company customer or government customer. Trading contracts with government are 

typically long-term and explicit. Comparing with company customers, government 

customers have less incentive to monitor supplier firms because they have few 

operating risks (Dhaliwal et al., 2014). Therefore, I expect to observe a less intensive 

association between customer concentration and investment efficiency for firms 

having government as their largest customer. To test the prediction, I divide the full 

sample into two subsamples depending on whether a supplier firm’s largest customer 

is company or government. If a supplier firm sells the largest portion of its products to 

a company customer, I sort it into COM subsample; if a supplier firm sells the largest 

portion of its products to a government customer, I sort it into GOV subsample. 

Observations in the GOV subsample account for around 10% of the total sample, 

which is comparable to that of 7.8% in Dhaliwal et al. (2014). 

   Table 3 presents the regression results. Columns (1) and (2) report the estimated 

coefficients for the full sample. The dependent variable is capital expenditure (CaptEx) 

for Column (1) and the change of gross fixed assets (ΔFixAsset) for Column (2), 

respectively. Notably, I find that the coefficient for the interaction term of customer 
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concentration (CC) and investment opportunity (TQ) is positive: 0.012 for Column (1) 

and 0.043 for Column (2), respectively. Both are significant at the 1% level. The 

finding indicates that when a firm’s customer base is more concentrated, the firm’s 

investment activity is more sensitive to investment opportunity, which means the 

investment efficiency is higher. Thus H1 holds. For control variables, I find positive 

and significant coefficients for CFO, ROA and SIZE, and negative coefficients for 

LEV, Dividend, and AGE. The regression results are consistent with the predictions in 

previous sections.  

The last four columns report regression results for the COM subsample (Columns 

3 and 4) and the GOV subsample (Columns 5 and 6). For firms having companies as 

their largest customers, the coefficients of CC*TQ are comparable with the full 

sample. For firms having governments as their largest customers, the coefficients for 

TQ are positive, but those for the interaction term CC*TQ are not statistically 

significant. It implies that firms with government major customers generally invest in 

accordance to investment opportunity, but the customer base structure has no 

observable effect on their investment activities. Overall, I find that firms with 

concentrated customer base benefit from investment efficiency enhancement. 

However, such benefits are not enjoyed by firms depending on governments as their 

largest customers, since government customers have much less incentive to monitor 

their supplier firms’ investment activities. 

<Insert Table 3 around here> 

4.2.2. Effect of supplier firm’s industry share (H2). 
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  Customers have incentives to monitor supplier firms’ operating activities because 

there are costs attached to the supplier-customer relationship. In the case of current 

supplier firms’ liquidation or failure to fulfill trading obligations, customers have to 

spend resources on searching for new suppliers and constituting new trading contracts. 

They may also suffer potential lose in operational efficiency. For example, it will take 

a few weeks for employees of a software company to switch from Microsoft Windows 

to Apple’s OS. During this period, operating efficiency of the company will be 

substantially compromised.  

To provide empirical support for H2 that the positive association between customer 

concentration and investment efficiency is more pronounced when the sales of a 

supplier firm accounts for a large share of the industry total sales, I first categorize the 

sample supplier firms into 48 industries based on the Fama-French 48-industry 

classification. Then I obtain each firm’s industry share by calculating the ratio of the 

firm’s sales against its industry’s total sales in each year. Finally I divide the whole 

sample into “LOW” and “HIGH” subsamples, depending on whether a firm’s industry 

share is below or above the sample median.  

I conduct the regression test for both subsamples and report the results in Table 4. 

Estimated results of the LOW subsample and the HIGH subsample are shown in the 

Column (1) (2) and Column (3) (4), respectively. The key variable of interest is the 

interaction term CC*TQ. If H2 holds, the coefficient of CC*TQ should be 

significantly higher in the HIGH subsample than in the LOW subsample. To test the 

significance of the difference in coefficient between the two subsamples, I interact 
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each independent variable in Model (1) with a dummy which equals to 1 if a firm 

belongs to HIGH subsample, and 0 otherwise. I then rerun the regression and report 

the results in Columns (5) and (6). As a result, significant values in Columns (5) and 

(6) indicate significant differences in coefficients between the two subsamples. The 

measure of investment is the capital expenditure for Columns (1), (3), and (5), and 

change of gross fixed assets for Columns (2), (4), and (6).  

As shown in Table 4, the coefficients of CC*TQ are significantly positive for both 

subsamples. However, the magnitude and significance level are observably higher in 

HIGH subsample than in LOW subsample. For example, using the capital expenditure 

as dependent variable, the coefficient of the interaction term CC*TQ is 0.015 with a 

t-value of 2.26 in the LOW subsample, while this coefficient becomes 0.076 with a 

much higher t-value of 6.18 in the HIGH subsample. The difference in this coefficient 

between the two groups is statistically significant, evidenced by a significant value in 

Column (5) (0.037 with t-value of 6.01). Results are similar when using the change of 

fixed asset as dependent variable. Overall, those findings suggest that H2 is 

empirically supported.  

<Insert Table4 around here> 

4.2.3. Effect of supplier-customer relationship duration (H3) 

In this section, I test the third hypothesis (H3) that the positive association 

between customer concentration and investment efficiency is more pronounced when 

the duration of supplier-customer relationship is longer. 

Following previous research such as Fee et al. (2006), the duration of 
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supplier-customer relationship is estimated as following: firstly, I identify the 

beginning year of a relationship between a supplier firm and its particular customer; 

then I count the number of years this relationship lasts till the observation year;
32

 

finally, since a supplier firm usually has more than one customers and each 

supplier-customer relationship has a different length, I weigh those lengths with the 

sales rate to each customer, and sum them up to obtain a sales-rate weighted duration 

of the supplier-customer relationship between a firm and its entire customer base in 

each year.
33

  

To test H3, I use the median value of the sales-rate weighted duration as a 

benchmark and divide the total sample into LONG or SHORT subsamples, depending 

on whether its duration is above or below the sample median. I conduct the regression 

test with Model (1) for both subsamples. As in previous section, I test the significance 

of the difference in coefficients between the two subsamples by interacting all 

independent variables in Model (1) with a dummy which equals to 1 if a firm belongs 

to the LONG subsample, and 0 otherwise. In Table 5, testing results are presented in 

Columns (1) and (2) for the LONG subsample, Columns (3) and (4) for the SHORT 

subsample, and Columns (5) and (6) for the differences in coefficients between the 

two subsamples. I provide two measures of dependent variable: capital expenditure 

                                                        

32 For example, if firm A has firm B as a customer from year 1985 to year 1987, I assume the length of this 

relationship is 1 if the observation year is 1985, 2 if 1986 and 3 if 1987. Notably, the relationship duration needs to 

be continuous. E.g., if firm A has firm B as a customer for year 1985 and year 1987, but not for year 1986, then the 

length of this relationship is 1 if the observation year is 1985, 0 if 1986, and 1 if 1987. 

33 For example, suppose firm A has two customers: firm B and firm C, with the supplier-customer relationship 

duration of 4 years and 5 years, respectively, if firm A sells 40% of its total sales to firm B and 60% to firm C, the 

sales-rate weighted duration of the relationship between firm A and its customer base (firm B and firm C) should 

be 4.6 years (4.6=4*40%+5*60%). 
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(Columns 1, 3, and 5) and changes of gross fixed assets (Columns 2, 4, and 6) for 

each subsample. Findings reveal that in the LONG subsample, the coefficients for the 

interaction of customer base concentration and investment opportunity (CC*TQ) are 

positive at the 1% significance level under both measures of investment (0.041 and 

0.091, respectively), which demonstrates the enhancing effects of concentrated 

customer base on investment efficiency. In the SHORT subsample however, those 

effects are unobservable, evidenced by the insignificant coefficients of CC*TQ. The 

significant values in Columns (5) and (6) suggest that the coefficients of CC*TQ 

between the two subsamples are significantly different. 

The coefficients for control variables are largely consistent with those in pervious 

sections. Overall, findings in Table 5 confirm that the association between customer 

concentration and investment efficiency is more pronounced when the 

supplier-customer duration is longer and thus support H3. 

<Insert Table 5 around here> 

4.2.4. Effect of relationship-specific investment (H4) 

The academic community has been debating on a proper measure of 

relationship-specific investment (RSI), and so far the most widely accepted measure is 

the research and development (R&D) expenditure. Previous literature argues that 

firms with greater R&D expenditures are more likely to undertake 

relationship-specific investment (Allen and Phillips., 2000; Kale and Shahrur., 2007; 

Raman and Shahrur., 2008; Dhaliwal, 2014). Following those studies, I measure RSI 

as the research and development expenses scaled by the beginning-of-year total assets. 
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The full sample is divided into HIGH RSI and LOW RSI subsamples, based on 

whether a firm’s R&D expenditure is above or below the total sample median. I 

conduct the regression test with Model (1) for both subsamples. As in previous section, 

I test the significance of the difference in coefficients between the two subsamples by 

interacting all independent variables in Model (1) with a dummy which equals to 1 if 

a firm belongs to the LOW subsample, and 0 otherwise. In Table 6, testing results are 

presented in Columns (1) and (2) for the LOW subsample, Columns (3) and (4) for the 

HIGH subsample, and Columns (5) and (6) for the differences in coefficients between 

the two subsamples. Similar to previous sections, I provide two measures of 

dependent variable: capital expenditure (Columns 1, 3, and 5) and changes of gross 

fixed assets (Columns 2, 4, and 6) for each subsample.  

The estimated coefficients for the variable of interest CC*TQ are positive and 

significant at the 1% level in the LOW RSI subsample under both investment 

measures. However, consistent with the prediction in H4, the magnitude and statistical 

significance of those coefficients reduce dramatically in the HIGH RSI subsample. 

Specifically, when using capital expenditure as the measure of investment, I find no 

significant effect of customer concentration on investment efficiency, evidenced by 

the insignificant estimated coefficient of CC*TQ (-0.003 with t-value of -0.71). When 

the change of gross fixed assets is used as the measure of investment, although the 

coefficient of CC*TQ is marginally significant at the 10% level, the magnitude is only 

around 1/10 of its counterpart in the LOW RSI subsample. The statistics in Columns 

(5) and (6) show that the differences between those estimated coefficients are 
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significant at the 1% level. Overall, the empirical findings support the hypothesis H4 

that for those supplier firms undertaking greater RSI, customers feel more secured 

about their trading relationship and thus have less incentive to monitor the supplier 

firms’ investment activities. Those suppler firms thus exhibit less pronounced 

association between customer base concentration and investment efficiency. 

<Insert Table6 around here> 

4.3. Additional test：Capital investment expenditure and shareholders’ value 

In the previous sections of this study, I have evaluated the efficiency of 

investment activities from managers’ perspective that investment expenditure should 

be positively associated to investment opportunity. As an additional test, in this 

section I evaluate the efficiency of investment activities from shareholders’ 

perspective. Specifically, investment activities are regarded as efficient if the increase 

of investment expenditures is contributable to the increase of shareholders’ values so 

that shareholders are benefited from such activities. Similar logic is applied in 

Masulis et al. (2009) which examines the impact of excess control rights on the 

association between capital expenditure and shareholders’ value. 

Based on the works of Faulkender and Wang (2006) and Masulis et al. (2009), I 

employ the following regression model to evaluate investment efficiency: 

𝑟𝑖,𝑡 − 𝑅𝑖,𝑡
𝑚 = 𝛽0 + 𝛽1

Δ𝐶𝑎𝑝𝑡𝑖,𝑡
𝑀𝑘𝑡𝑐𝑎𝑝𝑖,𝑡−1

+ 𝛽2𝐶𝐶𝑖,𝑡−1
Δ𝐶𝑎𝑝𝑡𝑖,𝑡

𝑀𝑘𝑡𝑐𝑎𝑝𝑖,𝑡−1
+ 𝛽3𝐶𝐶𝑖,𝑡−1  

                                 +𝐶𝑜𝑛𝑡𝑟𝑜𝑙 𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠 + ε𝑖,𝑡                        (2) 

In the regression model (2), for firm i in year t, the dependent variable, 𝑟𝑖,𝑡 − 𝑅𝑖,𝑡
𝑚 , 
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is the abnormal return, where 𝑟𝑖,𝑡  is the raw return of the firm and 𝑅𝑖,𝑡
𝑚  is the 

benchmark market return. Consistent with Faulkender and Wang (2006) and Masulis 

et al. (2009), I measure 𝑅𝑖,𝑡
𝑚  with two proxies. The first proxy is the Fama-French 

size and book-to-market portfolio returns, and the second proxy is the value weighted 

48-industry returns. I obtain the portfolio return data and the 48-industry classification 

information from Fama-French’s website.  

For the independent variables, Δ𝐶𝑎𝑝𝑡𝑖,𝑡  is the change of the firm’s capital 

expenditure from year t-1 to year t. 𝑀𝑘𝑡𝑐𝑎𝑝𝑖,𝑡−1 is the firm’s market value of equity 

in year t-1. Therefore, the coefficient 𝛽1  measures the marginal changes of 

shareholder’s value in response to one dollar increase in capital expenditure. Positive 

𝛽1 indicates that capital investment increases shareholder value. 𝐶𝐶𝑖,𝑡−1 is the firm’s 

customer concentration in year t-1 and consistent with previous sections, I use the 

ranked value of 𝐶𝐶𝑖,𝑡−1  in the regression. Control Variables include capital 

expenditure level in year t-1(𝐶𝑎𝑝𝑡𝑖,𝑡−1), leverage level(𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡), net financing 

level(𝑁𝑒𝑡𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑛𝑔𝑖,𝑡), and the changes of the following variables from year t-1 to 

year t: net assets(Δ𝑁𝑒𝑡𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡), research and development expenses(Δ𝑅&𝐷𝑖,𝑡), 

dividends(Δ𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑠𝑖,𝑡), earnings(Δ𝐸𝑒𝑎𝑟𝑛𝑖𝑛𝑔𝑠𝑖,𝑡), interest costs (Δ𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡𝑖,𝑡). 

All control variables, expect for 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡, are scaled by the previous-year market 

value (𝑀𝑘𝑡𝑐𝑎𝑝𝑖,𝑡−1). Definitions of those variables are given in Appendix. Year fixed 

effect and industry fixed effect are controlled as in the main test. 

As in the main test, I focus on all public firms listed on the US market. The test 

period covers a time horizon from 1980 to 2013. After deleting those observations 
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with missing data on the variables in model (2), the final sample consists of 20,340 

firm-year from 4,638 unique firms. Descriptive statistics is presented in Table 7.  

<Insert Table7 around here> 

The mean value of abnormal return is 0.012 when I use Fama-French size and 

book-to-market portfolio returns as the market return, but is much smaller (0.007) 

when I use the value weighted 48-industry returns as the market return. The median 

value, however, are comparable under the two scenarios (-0.072 VS. -0.074). The 

mean (median) of customer concentration in the section is 0.109 (0.049), which is 

relatively smaller than that in the main test.  

Since this section aims to investigate how customer base concentration affects the 

association between a firm’s capital expenditure and its shareholders’ value, the 

variable of interest is the interaction term 𝐶𝐶𝑖,𝑡−1Δ𝐶𝑎𝑝𝑡𝑖,𝑡, where Δ𝐶𝑎𝑝𝑡𝑖,𝑡 is scaled 

by 𝑀𝑘𝑡𝑐𝑎𝑝𝑖,𝑡−1. In consistence with the main hypothesis (H1) that customer base 

concentration is positively associated with investment efficiency, I expect the 

coefficient of the interaction term, 𝛽2, to be positive. That is, with a concentrated 

customer base, the contribution of supplier firm’s investment expenditure to 

shareholders’ value is more pronounced. 

Regression results of Model (2) are reported in Table 8. The dependent variable is 

defined as the value weighted 48-industry adjusted abnormal returns for Column (1) 

and the size and book-to-market portfolio adjusted abnormal returns for Column (2). 

Saliently, the coefficients of Δ𝐶𝑎𝑝𝑡𝑖,𝑡 are significantly positive in both Column (1) 

and Column (2), indicating that investment expenditures generally increase 
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shareholder’s value. More importantly, I find positive coefficients for the interaction 

term 𝐶𝐶𝑖,𝑡−1Δ𝐶𝑎𝑝𝑡𝑖,𝑡  (0.027 in Column 1 and 0.026 in Column 2) at the 10% 

significance level, respectively. The results are in line with the argument that with 

additional monitoring from major customers facilitates the supplier firm to invest 

more efficiently by strengthening the positive association between the firm’s 

investment expenditure and shareholder’s value. 

<Insert Table8 around here> 

4.4. Robustness tests 

In this section, I conduct several tests to examine the robustness of the above 

findings.  

4.4.1. Alternative measures of investment opportunity 

I repeat the regression with Model (1) using alternative measures of investment 

opportunity. The first measure is alternative Tobin’s Q (TQ2) with different 

calculation: the sum of market value of tradable shares, book value of non-tradable 

shares and liabilities, scaled by book value of total assets (see Chung and Pruitt 1999; 

Bai et al., 2004; and Chen et al., 2011). The second measure is sales growth rate from 

previous year to current year (SaleGrt), which is also widely accepted as a proxy of 

investment opportunity (see Rozeff, 1982; Lehn and Poulsen, 1989; Martin, 1996; 

Whited, 2006; Asker et al., 2014). The definition of those variables are given in the 

Appendix.  

  Regression results are presented in Table 9. The measure of investment is capital 
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expenditure (CaptEx) for Columns (1) and (2) and changes of gross fixed assets 

(ΔFixAsset) for Columns (3) and (4). As shown in all four columns, both TQ2 and 

SaleGrt are positively associated with investment measures at the 1% significance 

level. As for the interaction term of customer base concentration and investment 

opportunity, the estimated coefficients are positive, although not all statistically 

significant. Specifically, the coefficient of CC*TQ2 is not significant when I use 

capital expenditure as a proxy for investment, and that of CC*SaleGrt is not 

significant when I use the changes of gross fixed assets as a proxy for investment. The 

estimated coefficients of control variables are largely consistent with those in previous 

sections. In general, with positive coefficients of CC*TQ2 and CC*SaleGrt, the main 

hypothesis (H1) is qualitatively supported with new measures of investment 

opportunity. 

<Insert Table 9 around here> 

4.4.2. Alternative measures of customer concentration. 

I re-run Model (1) with the raw value of CC and report the results in Table 10. The 

proxy of investment is capital expenditure (CaptEx) for Columns (1), (3), and (5), and 

the change of fix asset (ΔFixAsset) for Columns (2), (4), and (6). I employ three 

measures of investment opportunity: Tobin’s Q (TQ), the alternative Tobin’s Q (TQ2), 

and sales growths rate (SaleGrt). The regression results are consistent with previous 

findings, except for the scenario where sales growth rate is used as the proxy of 

investment opportunity. Since raw value of CC exhibits large variation as shown in 
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Table 1, the insignificance of the coefficient for CC*SaleGrt in Table 10 could be 

attributable to those outliers of raw CC. In an un-tabulated test, I trim off the 2.5% 

extreme value of CC (rather than winsorize the 1% extreme value) and repeat the test. 

The coefficient for CC*SaleGrt becomes marginally significant at the 10% level.  

<Insert Table 10 around here> 

4.4.3. Alternative sample selection criteria. 

In the full sample, some supplier firms voluntarily disclose the information about 

those customers with purchase less than 10% of supplier firms’ total sales, which is 

not required by the SEC regulation S-K Item 101. Dhaliwal et al. (2014) argue that 

such voluntary disclosure may incur potential selection bias and distort the calculation 

of customer base concentration. Therefore, in this section I exclude those observations 

from the sample before calculating the customer concentration. Using the new sample, 

I re-estimate the main hypothesis with Model (1) and report the results in Table 11. As 

in Table 10, the proxy of investment is capital expenditure (CaptEx) for Columns (1), 

(3), and (5), and the change of fix asset (ΔFixAsset) for Columns (2), (4), and (6). The 

measurement of investment opportunity takes TQ, TQ2, and SaleGrt, respectively. 

Similar to previous findings, the coefficients of the interaction term (CC*TQ, and 

CC*TQ2) are significantly positive, which supports the primary hypothesis of this 

essay. However, when it comes to the third proxy of investment opportunity, SaleGrt, 

the coefficient of CC*SaleGrt exhibits no statistical significance.  
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4.4.4. The Peterson (2009) two-way cluster test. 

The unit of analysis of the tests in this essay is firm-year, and therefore, the 

correlation within each firm may also be a concern. As another robustness test, I 

re-estimate the main model with the two-way clustering method developed by 

Petersen (2009). Regressions are clustered on firm and year and the findings are 

unchanged. Table 12 reports the testing results with two-way clustering method 

developed by Petersen (2009). As shown in the table, the coefficients of CC*TQ is 

significantly positive for the full sample and the COM subsample, but insignificant 

for the GOV subsample. Those results are consistent with the original test in Table 3. 

<Insert Table 12 around here> 

5. Conclusion 

This study addresses the research issue that whether a supplier firm’s customer 

base concentration can affect its investment efficiency. With a large sample analysis, I 

find that concentrated customer base is positively associated with investment 

efficiency improvement. The findings are evidenced by the testing results that 

concentrated customer base contributes to the positive association between investment 

activities and investment opportunities.  

In addition, I find that the positive association between customer base 

concentration and investment efficiency is influenced by some salient features of the 

supplier firm and of the supplier-customer relationship. Generally, such association is 

more pronounced if the supplier firm’s industry share is larger; if the supplier firm 
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relationship-specific investment is greater; and if the supplier-customer relationship 

between the supplier firm and its customer base is longer. 

As a further test, I investigate the research issue from shareholders’ perspective. 

Results show that the contribution of investment expenditure to shareholders’ value is 

more pronounced if a supplier firm has a concentrated customer base.  

To examine the solidness of the findings in this study, I conduct several robustness 

tests, including using alternative measures of the key variables and employing 

different sample selection criteria. My findings have generally survived the robustness 

tests. 

There are two major limitations in this study. First, the underlying argument of my 

findings is that customer base concentration has impact on investment efficiency 

through two possible channels: 1) reduce agency problems such as “empire building” 

or “quiet life” seeking; 2) reduce information asymmetry between managers and 

outside investors. However, this study does not provide empirical evidences on which 

channel works better.  

Second, it is highly likely that some characteristics of customers, such as customer 

firm size, firm age, and cost-of-goods-sold, would have influences on their monitoring 

effect and thus on the association between a supplier firm’s customer base 

concentration and its investment efficiency. However, since supplier firms are no 

longer requested to report the names of their customers after 1997, and since this 

study tries to cover as many customers as possible in order to obtain a better measure 

of customer base concentration, I did not identify each customer, which makes it 
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impractical to include those characteristics in this essay.  

Future research is needed to probe into the mechanism through which 

supplier-customer relationship can affect investment efficiency. It will also be 

worthwhile to investigate further into this topic from customers’ perspective. 
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Appendix: Definitions of variables 

Investment Measurements 

 

CaptEx: Capital Expenditure. Calculated as capital expenditure (Compustat #capx) 

scaled by the beginning-of-year total assets (Compustat #at).   

 

ΔFixAsset: Annual increase in gross fixed assets. Calculated as the changes of gross 

fixed assets (Compustat #ppegt) scaled by the beginning-of-year total assets 

(Compustat #at).  

 

Investment Opportunities. 

 

TQ: Tobin’s Q. The sum of book value of debts and market value of assets, scaled by 

total book assets. Calculated as (Compustat #csho*prcc_f +at-ceq)/at. 

 

TQ2: Alternative measure of Tobin’s Q. The sum of market value of tradable shares, 

book value of non-tradable shares and liabilities, scaled by book value of total assets. 

Calculated as (Compustat #csho*prcc_f+dltt+pstk+invt+lct-act)/at 

 

SaleGrt: Sales Growth Rate. The annual changes of Compustat item sale. 

 

CC: Customer Concentration. Calculated as the sum of sales rate^2 of every 

customer. 

 

Control Variables 

 

SIZE: Firm Size. Calculated as the log form of total assets (Compustat #at). 

 

LEV: Leverage level. Calculated as long term debts plus debts in current liabilities, 

scaled by total assets. (Compustat #dlcd+dltt)/at.  

 

AGE: Firm Age. Calculated as the log form of the number of years a firm has been in 

Compustat/CRSP. 

 

ROA: Return on assets. Net income (Compustat #oibdp) over book value of total 

assets (Compustat #at). 

 

r: Raw returns of the inferior voting-class stock. Source: CRSP 

 

R: Fama–French (1997) industry value-weighted returns, or Fama–French size and 

book-to-market matched portfolio returns. 
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𝚫 𝒆𝒂 𝒏𝒊𝒏𝒈𝒔𝒊,𝒕：Change in earnings before extraordinary items (Compustat #ib 

+xint+ txdi + itci).  

𝚫 𝒆𝒕𝑨𝒔𝒔𝒆𝒕𝒔𝒊,𝒕：Change in net assets (Compustat #at−che) 

 

𝚫𝑹& 𝒊,𝒕：Change in R&D (Compustat #xrd, set to 0 if missing) 

 

𝚫 𝒏𝒕𝒆 𝒆𝒔𝒕𝒊,𝒕：Change in interest (Compustat #xint) 

 

𝚫 𝒊𝒗𝒊𝒅𝒆𝒏𝒅𝒔𝒊,𝒕: Change in common dividends (Compustat #dvc). 

 

  𝒆𝒕𝑭𝒊𝒏𝒂𝒏𝒄𝒊𝒏𝒈𝒊,𝒕: New equity issues (Compustat #sstk−prstkc) + Net new debt 

issues (Compustat #dltis−dltr). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

110 

 

References 

Abel, A., 1983. Optimal investment under uncertainty. American Economic Review 73, 

228–233. 

 

Albuquerque, A., Papadakis, G., Wysocki, P., 2013. The impact of risk and monitoring 

on CEO equity incentives: Evidence from suppliers with major customers. Working 

Paper, University of Miami. 

 

Allen, J., and G. M. Phillips. 2000. Corporate equity ownership, strategic alliances 

and product market relationships. The Journal of Finance 55 December: 2791–2815. 

 

Asker, J., Mensa, J, F., and Ljungquist, A., 2014. Corporate investment and stock 

market listing: a puzzle? Working Paper. 

 

Bai, C., Liu, Q., Lu, J., Song, F., Zhang, J., 2004. Corporate governance and market 

valuation in China. Journal of Comparative Economics. 599-616. 

 

Banerjee, S,. Dasgupta, S., and Kim, Y., 2008. Buyer-supplier relationships and 

stakeholder theory of capital structure. The Journal of Finance. 

 

Bebchuk, L., A. Cohen and A. Ferrell, What Matters in Corporate Governance? 

Review of Financial Studies 22 (2009), pp. 783–827. 

 

Bertrand, M., Mullainathan, S., 2003. Enjoying the quiet life? Corporate governance 

and managerial preference. Journal of Political Economy 111, 1043-1075. 

 

Bhattacharya, U., H. Daouk, and M. Welker, 2003. The world price of earnings 

opacity. The Accounting Review 78(3): 641-678. 

 

Biddle, G., and G. Hilary. 2006. Accounting quality and firm-level capital investment. 

The Accounting Review 81 (5): 963–982. 

 

Biddle, G., G. Hilary, and R. S. Verdi. 2009. How does financial reporting quality 

relate to investments efficiency? Journal of Accounting and Economics 48 (2–3): 

112–131. 

 

Bowen, R., L. DuCharme, and D. Shores. 1995. Stakeholders implicit claims and 

accounting method choice. Journal of Accounting and Economics 20 _December_: 

255–295. 

 

Bushman, R.M., Smith, A.J., 2001. Financial accounting information and corporate 

governance. Journal of Accounting and Economics 32, 237-333. 



 

111 

 

Bushman, R., Piotroski, J., Smith, A., 2007. Capital allocation and timely accounting 

recognition of economic losses. Working paper. The University of North Carolina at 

Chapel Hill, Stanford University and the University of Chicago. 

 

Chen, F., Hope, O., Li, Q, Y., and Wang, X., 2011. Financial reporting quality and 

investment efficiency of private firms in emerging markets. The Accounting Review 

Vol.86, PP.1255-1288. 

 

Chen, S, M., Sun, Z., Tang, S., and Wu, D, H., 2011. Government intervention and 

investment efficiency: Evidence from China. Journal of Corporate Finance 17: 

259-271. 

 

Cheng, M., Dhaliwal, D., and Zhang, Y., 2013. Does investment efficiency improve 

after the disclosure of material weaknesses in internal control over financial reporting? 

Journal of Accounting and Economics 56. 1-18. 

 

Dhaliwal, D., Michas, P.N., Naiker, V., Sharma, D., 2013. Major customer reliance 

and auditor going-concern decisions. Working Paper, The University of Arizona. 

 

Dhaliwal, D, S., Sudd, J, S., Serfling, M, A., and Shaikh, S, A., 2014. Customer 

Concentration Risk and the Cost of Equity Capital. Working Paper. 

 

Ellis, J. A., C. E. Fee, and S. E. Thomas. 2012. Proprietary costs and the disclosure of 

information about customers. Journal of Accounting Research 50: 685-727. 

 

Emerson, R, M., 1962. Power-dependence relations. American Sociological Review. 

 

Faulkender, Micheal, and Rong Wang, 2006. Corporate financial policy and the value 

of cash. Journal of Finance 61, 1957-1990. 

 

Fee, C.E., Thomas, S., 2004. Sources of gains in horizontal mergers: evidence from 

customer, supplier, and rival firms. Journal of Financial Economics 74, 423–460. 

 

Francis, J., LaFond, R., Olsson, P.M., Schipper, K., 2004. Cost of equity and earnings 

attributes. The Accounting Review 79, 967-1010. 

 

Francis, J., LaFond, R., Olsson, P.M., Schipper, K., 2005. The market pricing of 

accruals quality. Journal of Accounting and Economics 39, 295-327. 

 

García-Lara, J.M., García-Osma, B., Penalva, F., 2010. Accounting conservatism and 

firm investment efficiency. Working Paper. 

 

Grinblatt, Mark, and Sheridan Titman, 2002. Financial Markets and Corporate 

Strategy (McGraw-Hill Education, New York). 



 

112 

 

Hart, Oliver D., 1983. The market mechanism as an incentive scheme. The Bell 

Journal of Economics. 366-382. 

 

Hartzell, J, C., Libo, S., and Sheridan Titman., 2006. The effect of corporate 

governance on investment: evidence from real estate investment trusts. Real Estate 

Economics. 343-376. 

 

Hayashi, F., 1982, Tobin’s marginal Q and average Q: a neoclassical interpretation. 

Econometrica 50, 213–224. 

 

Hope, O., Thomas, W.B., 2008. Managerial empire building and firm disclosure. 

Journal of Accounting Research 46, 591-626. 

 

Hubbard, R.G., 1998. Capital-market imperfections and investment. Journal of 

Economic Literature 36, 193-225. 

 

Hui, K, W., Klasa., and Yeung P, E., 2012. Corporate suppliers and customers and 

accounting conservatism., Journal of Accounting and Economics 53 115-135. 

 

Inderst, R., Wey, C., 2007. Buyer power and supplier incentives. European Economic 

Review 51, 647–667 

 

Irvine, P, J., Park, S, S., and Yildizhan, C., 2013. Customer base concentration, 

profitability and distress across the corporate life cycle. Working Paper. 

 

Joskow, Paul L., 1988. Asset specificity and the structure of vertical relationships: 

Empirical test of transaction cost analysis, Journal of Law, Economics and 

Organization 4, 121–139. 

 

Kale, Jayant R., and Husayn Shahrur, 2007. Corporate capital structure and the 

characteristics of supplier and customer markets. Journal of Financial Economics 83, 

321–365. 

 

Kalwani, M. U., and N. Narayandas. 1995. Long-term manufacturer-supplier 

relationships: Do they pay off for supplier firms? Journal of Marketing 59 (1): 1–16. 

 

Kelly, T., and M. Gosman. 2000. Increased buyer concentration and its effects on 

profitability in the manufacturing sector. Review of industrial organization 17 (1) 

47-59. 

 

Lang, L., Ofek, E., Stulz, R., 1996. Leverage, investment and firm growth. Journal of 

Financial Economics. 40, 3–29. 

 

Lambert, R., 2001. Contracting theory and accounting. Journal of Accounting and 



 

113 

 

Economics 32,3–87. 

 

Maksimovic, V., Titman, S., 1991. Financial policy and reputation for product quality. 

Review of Financial Studies 4, 175–200. 

 

Masulis, R, W., Wang, C., and Xie, F., 2009. Agency problems at dual-class 

companies. The Journal of Finance, NO.4. 

 

McNichols, M. F., and S. R. Stubben. 2008. Does earnings management affect firms’ 

investment decisions? The Accounting Review 83 (6): 1571–1603. 

 

Morck, R., A. Shleifer and R.W. Vishny,. 1988. Management Ownership and Market 

Valuation: An Empirical Analysis. Journal of Financial Economics 20, pp. 293–315. 

 

Moeller, S.B., Schlingemann, F.P., Stulz,R.M., 2004. Firm size and the gains from 

acquisitions. Journal of Financial Economics 73(2), 201–228.  

 

Myers, S.C., 1977. Determinants of corporate borrowing. Journal of Financial 

Economics 5,147-175. 

 

Myers, S.C., Majluf, N.S., 1984. Corporate financing and investment decisions when 

firms have information that investors do not have. Journal of Financial Economics 13, 

187-221. 

 

Nagar, V., K. Petroni, and D. Wolfenzon. 2011. Governance problems in closely-held 

corporations. Journal of Financial and Quantitative Analysis. 

 

Noreen, E., and N. Soderstrom. 1997. The accuracy of proportional cost models: 

Evidence from hospital service departments. Review of Accounting Studies 2: 89-114. 

 

Pandit S., S. Wasley, and T. Zach. 2011. Information externalities along the supply 

chain: the economic determinants of suppliers’ stock price reaction to their major 

customers’ earnings announcements. Contemporary Accounting Research 28: 1304–

1343. 

 

Patatoukas, P. N. 2012. Customer-base concentration: implications for firm 

performance and capital markets. The Accounting Review 87: 363–392. 

 

Poterba, J., and Lawrence H. S., 1995. A CEO survey of U.S. companies’ time 

horizons and hurdle rates. Sloan Management Review 37, 43-53. 

 

Richardson, S., 2006. Over-investment of free cash flow. Review of Accounting 

Studies 11, 159–189. 

 



 

114 

 

Scherer, F.M., Ross, D., 1990. Industrial Market Structure and Economic Performance. 

Houghton-Mifflin, Boston. 

 

Schumacher, U., 1991. Buyer structure and seller performance in U.S. manufacturing 

industries. Review of Economics and Statistics 73, 277–284. 

 

Shahrur, H., Y. L. Becker, and D. Rosenfeld. 2009. Return predictability along the 

supply chain: the international evidence. Working Paper, Bentley University and State 

Street Global Advisors. 

 

Stein, J, C., 1989. Efficient capital markets, inefficient firms: a model of myopic 

corporate behavior. Quarterly Journal of Economics 104, 655-669. 

 

Snyder, C.M., 1996. A dynamic theory of countervailing power. Rand Journal of 

Economics 27, 747–769. 

 

Titman, S., 1984. The effect of capital structure on a firm’s liquidation decision. 

Journal of Financial Economics 13, 1–19. 

 

Tobin, J., 1969. A general equilibrium approach to monetary theory. J Money Credit 

Bank. 

 

Wang, J., 2012. Do firms’ relationships with principal customer/suppliers affect 

shareholders’ income? Working Paper. 

 

Verrecchia, R., 2001. Essays on disclosure. Journal of Accounting and Economics 

32,91–180. 

 

Yi, L., 2014. Does external corporate governance matter to institutional investors? 

Working Paper. 

 

 

 

 

 

 

 

 



 

115 

 

Table 1 Descriptive statistics 

This table presents the descriptive statistics for the main test. Panel A is for the full sample, 

while Panel B is for the COM and the GOV subsamples. Sample period ranges from year 

1980 to year 2013. CaptEx is capital expenditure; ΔFixAsset is the change of gross fixed 

assets from previous year to current year; 𝐶𝐶 is the raw value of customer concentration; 

𝑇𝑄 is Tobin’s Q; 𝐶𝐹𝑂 is the net operating cash flows; 𝑅𝑂𝐴 is operating income before 

depreciation; 𝐿𝐸𝑉 is the sum of long-term debt and current debts in current liabilities; 

𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑  is the total dividend payment; 𝑆𝐼𝑍𝐸 is the total assets; RSI is the 

relationship-specific investment, represented by R&D expenditure; Duration is the length of a 

particular supplier-customer relationship; IndShare is a supplier firm’s industry share; 𝐴𝐺𝐸 is 

the number of years a firm has been in Compustat/CRSP till the test year. All variables are 

defined in details in the Appendix. All variables, except for AGE, are winsorized at the top 

and bottom 1% to reduce the impact of outliers. 

Panel A: The full sample. 

Variable N Mean S.D. Q1 Median Q3 

Investment Measures      

CaptEx 57852 0.068  0.090  0.017  0.038  0.080  

ΔFixAsset 57852 0.054  0.161  0.003  0.028  0.079  

Investment opportunity      

TQ 57852 2.328  2.493  1.095  1.520  2.472  

Firm Characteristics      

CC 57852 0.133  0.179  0.018  0.062  0.168  

CFO 57852 -0.004  0.256  -0.037  0.057  0.121  

ROA 57852 0.014  0.317  -0.009  0.098  0.163  

LEV 57852 0.233  0.264  0.018  0.169  0.351  

SIZE 57852 98.101  8.723  21.136  89.389  430.953  

RSI 57852 0.075  0.135  0.000  0.018  0.092  

Duration 57852 1.450  1.751  0.340  0.812  1.828  

IndShare 57852 0.004  0.013  0.000  0.000  0.002  

Dividend 57852 0.010 0.028 0.000 0.000 0.006 

AGE 57852 10 3  5  10 19 
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Panel B: The COM and the GOV subsamples. 

  COM     GOV  

variable N Mean Median   N Mean Median 

Investment Measures        

CaptEx 52054 0.071  0.039    5798 0.051  0.035  

ΔFixAsset 52054 0.056  0.028    5798 0.031  0.024  

Investment opportunity        

TQ 52054 2.381  1.543    5798 1.860  1.387  

Firm Characteristics        

CC 52054 0.126  0.059    5798 0.198  0.096  

CFO 52054 -0.007  0.056    5798 0.023  0.061  

ROA 52054 0.008  0.096    5798 0.058  0.107  

LEV 52054 0.233  0.165    5798 0.236  0.190  

SIZE 52054 93.972  86.834    5798 143.883 122.364 

RSI 52054 0.079  0.023    5798 0.058 0.017 

Duration 52054 1.526  0.890    5798 2.804 1.853 

IndShare 52054 0.004  0.000    5798 0.012 0.000 

Dividend 52054 0.001 0.000   5798 0.008 0.000 

AGE 52054 9  9    5798 12  14  
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Table 2 Correlation matrix 

This table presents the correlations among the main variables. Sample period ranges from year 1980 to year 2013. CaptEx is capital expenditure; ΔFixAsset is 

the change of gross fixed assets from previous year to current year; 𝐶𝐶 is the raw value of customer concentration; 𝑇𝑄 is Tobin’s Q; 𝐶𝐹𝑂 is the net 

operating cash flows; 𝑅𝑂𝐴 is operating income before depreciation; 𝐿𝐸𝑉 is the sum of long-term debt and current debts in current liabilities; 𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑 is 

the total dividend payment; 𝑆𝐼𝑍𝐸 is the total assets; RSI is the relationship-specific investment, represented by R&D expenditure; Duration is the length of a 

particular supplier-customer relationship; IndShare is a supplier firm’s industry share; 𝐴𝐺𝐸 is the number of years a firm has been in Compustat/CRSP till the 

test year. Calculation details of all variables are given in Appendix. All variables, except for AGE, are winsorized at the top and bottom 1% to reduce the 

impact of outliers. *, **, *** denote significance at the 10%, 5%, and 1% levels, respectively 

  CaptEx ΔFixAsset TQ CC CFO ROA LEV SIZE RSI Duration IndShare Dividend AGE 

CaptEx 1             

    

 

 
ΔFixAsset 0.652*** 1 

         

 

 
TQ 0.095*** 0.076*** 1 

        

 

 
CC 0.024*** 0.015*** 0.141*** 1 

       

 

 
CFO 0.114*** 0.106*** -0.423*** -0.175*** 1 

      

 

 
ROA 0.107*** 0.124*** -0.447*** -0.202*** 0.867*** 1 

     

 

 
LEV 0.020*** -0.046*** 0.092*** 0.009** -0.193*** -0.200*** 1 

    

 

 
SIZE 0.042*** 0.042*** -0.270*** -0.190*** 0.410*** 0.433*** 0.004 1 

   

 

 
RSI -0.111*** -0.116*** 0.375*** 0.140*** -0.539*** -0.558*** -0.024*** -0.278*** 1 

  

 

 
Duration -0.045*** -0.044*** -0.075*** 0.403*** 0.060*** 0.040*** -0.020*** 0.073*** -0.035*** 1 

 

 

 
IndShare -0.029*** -0.022*** -0.079*** -0.076*** 0.118*** 0.125*** 0.054*** 0.455*** -0.100*** 0.084*** 1  

 
Dividend 0.016*** 0.010** 0.106*** -0.006 -0.038*** -0.043*** 0.015*** 0.039*** 0.032*** -0.009** 0.055*** 1  
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  CaptEx ΔFixAsset TQ CC CFO ROA LEV SIZE RSI Duration IndShare Dividend AGE 

AGE -0.118*** -0.137*** -0.191*** -0.091*** 0.178*** 0.142*** 0.040*** 0.278*** -0.119*** 0.233*** 0.224*** 0.034*** 1 
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Table 3 Regression results  

This table presents the regression results for the following regression model: 

INV𝑖,𝑡 = 𝛽0 + 𝛽1𝑇𝑄𝑖,𝑡−1 + 𝛽2𝑇𝑄𝑖,𝑡−1𝐶𝐶𝑖,𝑡−1 + 𝛽3𝐶𝐶𝑖,𝑡−1 + 𝛽4𝐶𝐹𝑂𝑖,𝑡−1 + 𝛽5𝑅𝑂𝐴𝑖,𝑡−1 + 𝛽6𝐿𝐸𝑉𝑖,𝑡−1 + 𝛽7𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑖,𝑡−1 + 𝛽8𝑆𝐼𝑍𝐸𝑖,𝑡−1 + 𝛽9𝐴𝐺𝐸𝑖,𝑡−1 + 휀𝑖,𝑡 

Columns (1) and (2) presents regression results for the full sample; Columns (3) and (4) for the CORP subsample; and Columns (5) and (6) for the GOV 

subsample. The dependent variable INV𝑖,𝑡 is capital expenditure (CaptEx) in Columns (1), (3), and (5) and the increase of gross fixed assets (ΔFixAsset) in 

Columns (2), (4), and (6). 𝐶𝐶𝑖,𝑡−1 is ranked customer concentration in year t-1; 𝑇𝑄𝑖,𝑡−1 is Tobin’s Q in year t-1, which serves as the proxy of investment 

opportunity; The following control variables are all in year t-1. 𝐶𝐹𝑂𝑖,𝑡−1is the net operating cash flows ; 𝑅𝑂𝐴𝑖,𝑡−1is operating income before depreciation; 

𝐿𝐸𝑉𝑖,𝑡−1is the leverage ratio; 𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑖,𝑡−1 is the total dividend payment; 𝑆𝐼𝑍𝐸𝑖,𝑡−1is the log form of total assets; 𝐴𝐺𝐸𝑖,𝑡−1is log of the number of years a 

firm has been in Compustat/CRSP till the test year. The detailed definitions of all variables are given in Appendix. All variables, except for AGE, are 

winsorized at the top and bottom 1% to reduce the impact of outliers. Year and Industry fixed effects are controlled and suppressed. *, **, *** denote 

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

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

 Sign  Full Sample  Full Sample COM COM GOV GOV 

    CaptEx ΔFixAsset CaptEx ΔFixAsset CaptEx ΔFixAsset 

   

     

TQ + 0.604*** 0.771*** 0.595*** 0.749*** 0.802*** 0.920*** 

  

-15.800 -10.460 (14.70) (9.75) (6.86) (3.27) 

CC*TQ + 0.012** 0.043*** 0.012** 0.045*** -0.003 0.022 

  

(2.04) -3.880 (1.99) (3.93) (-0.19) (0.57) 

CC  0.064*** 0.008 0.087*** 0.010 -0.029 0.010 

  

(3.60) -0.240 (4.42) (0.28) (-0.80) (0.12) 

CFO + 2.083*** -0.001 2.142*** 0.055 1.253* -0.925 

  

(8.03) (-0.00) (7.78) (0.10) (1.86) (-0.57) 

ROA + 2.719*** 8.475*** 2.605*** 8.136*** 3.035*** 10.309*** 

  (12.46) -20.050 (11.36) (18.56) (5.15) (7.25) 

LEV - -0.182 -3.175*** -0.104 -2.973*** -0.838*** -5.387*** 
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Variables Predicted  (1) (2) (3) (4) (5) (6) 

 Sign  Full Sample  Full Sample COM COM GOV GOV 

    CaptEx ΔFixAsset CaptEx ΔFixAsset CaptEx ΔFixAsset 

  

(-1.39) (-12.50) (-0.73) (-11.00) (-2.89) (-7.69) 

Dividend - -3.445*** -3.782* -3.188** -2.454 -10.206*** -25.950*** 

  (-2.94) (-1.67) (-2.53) (-1.03) (-3.51) (-3.69) 

SIZE + 0.146*** 0.222*** 0.164*** 0.252*** 0.077** 0.117 

  (7.65) -6.070 (7.79) (6.29) (2.19) (1.38) 

AGE - -0.964*** -2.375*** -0.963*** -2.369*** -0.562*** -2.087*** 

  

(-24.84) (-31.77) (-22.52) (-29.21) (-7.16) (-11.01) 

Constant 

 

5.769*** 0.771*** 5.906*** 10.059*** 4.970*** 7.245*** 

  

(9.97) -10.460 (8.40) (7.61) (6.13) (3.70) 

Year Fixed  YES YES YES YES YES YES 

Industry Fixed  YES YES YES YES YES YES 

Observations 

 

57535 57773 51784 52054 5751 5798 

Adj R^2 

 

0.243 0.126 0.246 0.128 0.159 0.103 
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Table 4 Industry share 

This table presents the regression results for the following regression model: 

INV𝑖,𝑡 = 𝛽0 + 𝛽1𝑇𝑄𝑖,𝑡−1 + 𝛽2𝑇𝑄𝑖,𝑡−1𝐶𝐶𝑖,𝑡−1 + 𝛽3𝐶𝐶𝑖,𝑡−1 + 𝛽4𝐶𝐹𝑂𝑖,𝑡−1 + 𝛽5𝑅𝑂𝐴𝑖,𝑡−1 + 𝛽6𝐿𝐸𝑉𝑖,𝑡−1 + 𝛽7𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑖,𝑡−1 + 𝛽8𝑆𝐼𝑍𝐸𝑖,𝑡−1 + 𝛽9𝐴𝐺𝐸𝑖,𝑡−1 + 휀𝑖,𝑡 

The full sample is divided into two subsamples: LOW (Columns 1 and 2) and HIGH (Columns 3 and 4), depending on whether a firm’s sales over the total 

industry sales is below or above the sample median. Columns (5) and (6) presents the differences in coefficients between the two subsamples. The dependent 

variable 𝐼𝑁𝑉𝑖,𝑡 is capital expenditure (CaptEx) in Columns (1), (3), and (5) and the increase of gross fixed assets (ΔFixAsset) in Columns (2), (4), and (6). 

𝐶𝐶𝑖,𝑡−1 is ranked customer concentration in year t-1; 𝑇𝑄𝑖,𝑡−1 is Tobin’s Q in year t-1, which serves as the proxy of investment opportunity; The following 

control variables are all in year t-1. 𝐶𝐹𝑂𝑖,𝑡−1is the net operating cash flows; 𝑅𝑂𝐴𝑖,𝑡−1is operating income before depreciation; 𝐿𝐸𝑉𝑖,𝑡−1is the leverage 

ratio; 𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑖,𝑡−1 is the total dividend payment; 𝑆𝐼𝑍𝐸𝑖,𝑡−1is the log form of total assets; 𝐴𝐺𝐸𝑖,𝑡−1is log of the number of years a firm has been in 

Compustat/CRSP till the test year. All variables, except for AGE, are winsorized at the top and bottom 1% to reduce the impact of outliers. Year and Industry 

fixed effects are controlled and suppressed. *, **, *** denote significance at the 10%, 5%, and 1% levels, respectively 

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

 Sign  LOW LOW HIGH HIGH Diff Diff 

    CaptEx ΔFixAsset CaptEx ΔFixAsset CaptEx ΔFixAsset 

   

     

TQ + 0.371*** 0.442*** 0.236*** 0.343*** 0.334*** 0.693*** 

  

(7.73) (4.56) (3.49) (2.74) (8.33) (8.95) 

CC*TQ + 0.015** 0.054*** 0.076*** 0.107*** 0.037*** 0.045*** 

  

(2.26) (3.99) (6.18) (4.68) (6.01) (3.80) 

CC 

 

0.0450 -0.0940 -0.068*** -0.062 -0.076*** -0.026 

  

(1.55) (-1.61) (-2.77) (-1.35) (-3.93) (-0.71) 

CFO + 0.514 0.185 7.595*** 2.391*** 1.469*** 0.048 

  

(1.60) (0.29) (15.72) (2.66) (5.08) (0.09) 

ROA + 1.901*** 5.400*** 11.006*** 21.877*** 1.987*** 6.821*** 

  (7.07) (10.01) (22.85) (24.40) (8.14) (14.41) 

LEV - 0.156 -2.397*** -0.361** -3.261*** 0.446*** -1.918*** 
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Variables Predicted  (1) (2) (3) (4) (5) (6) 

 Sign  LOW LOW HIGH HIGH Diff Diff 

    CaptEx ΔFixAsset CaptEx ΔFixAsset CaptEx ΔFixAsset 

  

(0.88) (-6.81) (-2.03) (-9.86) (2.73) (-6.07) 

Dividend - -3.962** -4.947 -12.661*** -16.398*** 0.422*** 0.913*** 

  (-2.37) (-1.48) (-7.67) (-5.34) (14.29) (16.06) 

SIZE + 0.454*** 0.734*** -0.025 0.042 -1.094*** -2.230*** 

  (9.51) (7.73) (-0.97) (0.88) (-22.88) (-24.23) 

AGE - -1.128*** -2.806*** -0.768*** -1.924*** -0.145 0.308 

  

(-15.26) (-19.07) (-19.18) (-25.90) (-0.44) (0.49) 

Constant 

 

3.561*** 10.095*** 6.380*** 8.326*** 5.772*** 5.891*** 

  

(2.69) (3.93) (11.87) (8.34) (10.41) (5.56) 

Year Fixed  YES YES YES YES YES YES 

Industry Fixed  YES YES YES YES YES YES 

Observations 

 

28768 28926 28767 28926 57457 57773 

Adj R^2 

 

0.252 0.121 0.260 0.150 0.224 0.106 
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Table 5 Supplier-customer relationship duration 

This table presents the regression results for the following regression model: 

INV𝑖,𝑡 = 𝛽0 + 𝛽1𝑇𝑄𝑖,𝑡−1 + 𝛽2𝑇𝑄𝑖,𝑡−1𝐶𝐶𝑖,𝑡−1 + 𝛽3𝐶𝐶𝑖,𝑡−1 + 𝛽4𝐶𝐹𝑂𝑖,𝑡−1 + 𝛽5𝑅𝑂𝐴𝑖,𝑡−1 + 𝛽6𝐿𝐸𝑉𝑖,𝑡−1 + 𝛽7𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑖,𝑡−1 + 𝛽8𝑆𝐼𝑍𝐸𝑖,𝑡−1 + 𝛽9𝐴𝐺𝐸𝑖,𝑡−1 + 휀𝑖,𝑡 

The full sample is divided into two subsamples: Long (Columns 1 and 2) and Short (Columns 3 and 4), depending on whether the weighted duration of a 

supplier firm’s supplier-customer relationship with its customer base is below or above the sample median. Columns (5) and (6) present the differences in 

coefficients between the two subsamples. The dependent variable INV𝑖,𝑡 is capital expenditure (CaptEx) in Columns (1), (3), and (5) and the increase of 

gross fixed assets (ΔFixAsset) in Columns (2), (4), and (6). 𝐶𝐶𝑖,𝑡−1 is ranked customer concentration in year t-1; 𝑇𝑄𝑖,𝑡−1 is Tobin’s Q in year t-1, which 

serves as the proxy of investment opportunity; The following control variables are all in year t-1. 𝐶𝐹𝑂𝑖,𝑡−1is the net operating cash flows ; 𝑅𝑂𝐴𝑖,𝑡−1is 

operating income before depreciation; 𝐿𝐸𝑉𝑖,𝑡−1is the leverage ratio; 𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑖,𝑡−1 is the total dividend payment; 𝑆𝐼𝑍𝐸𝑖,𝑡−1is the log form of total assets; 

𝐴𝐺𝐸𝑖,𝑡−1is log of the number of years a firm has been in Compustat/CRSP till the test year. The detailed definitions of all variables are given in Appendix. All 

variables, except for AGE, are winsorized at the top and bottom 1% to reduce the impact of outliers. Year and Industry fixed effects are controlled and 

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

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

 Sign  Long Long Short Short Diff Diff 

    CaptEx ΔFixAsset CaptEx ΔFixAsset CaptEx ΔFixAsset 

   

     

TQ + 0.397*** 0.427** 0.681*** 0.916*** 0.243*** 0.500*** 

  

(4.61) (2.49) (14.85) (10.61) (3.48) (3.70) 

CC*TQ + 0.041*** 0.091*** -0.005 0.012 0.057*** 0.081*** 

  

(3.76) (4.22) (-0.66) (0.80) (5.88) (4.30) 

CC 

 

-0.020 -0.083 0.156*** 0.217*** -0.037* 0.015 

  

(-0.66) (-1.39) (5.39) (3.99) (-1.91) (0.41) 

CFO + 1.792*** -0.251 2.515*** 0.568 1.965*** -0.043 

  

(5.02) (-0.35) (6.65) (0.79) (5.35) (-0.06) 

ROA + 3.053*** 9.138*** 2.201*** 7.697*** 2.977*** 8.623*** 

  (10.20) (15.30) (7.00) (12.83) (9.67) (14.53) 
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Variables Predicted  (1) (2) (3) (4) (5) (6) 

 Sign  Long Long Short Short Diff Diff 

    CaptEx ΔFixAsset CaptEx ΔFixAsset CaptEx ΔFixAsset 

LEV - -0.299* -3.722*** -0.021 -2.628*** -0.134 -3.397*** 

  

(-1.66) (-10.37) (-0.11) (-7.24) (-0.73) (-9.51) 

Dividend - -3.633** -0.794 -3.119* -5.830* -0.117 0.094 

  (-2.25) (-0.25) (-1.85) (-1.85) (-0.29) (0.12) 

SIZE + 0.165*** 0.336*** 0.142*** 0.121** 0.181*** 0.438*** 

  (6.30) (6.46) (5.05) (2.31) (7.61) (9.54) 

AGE - -1.020*** -2.415*** -0.887*** -2.226*** -0.937*** -2.061*** 

  

(-17.63) (-20.99) (-16.27) (-21.84) (-18.08) (-20.66) 

Constant 

 

5.842*** 6.464*** 5.663*** 11.077*** 6.213*** 7.132*** 

  

(6.83) (3.82) (5.71) (6.11) (11.10) (6.67) 

Year Fixed  YES YES YES YES YES YES 

Industry Fixed  YES YES YES YES YES YES 

Observations 

 

28729 28888 28728 28885 57457 57773 

Adj R^2 

 

0.263 0.125 0.225 0.129 0.218 0.099 
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Table 6 Relationship specific investments (RSI) 

This table presents the regression results for the following regression model: 

INV𝑖,𝑡 = 𝛽0 + 𝛽1𝑇𝑄𝑖,𝑡−1 + 𝛽2𝑇𝑄𝑖,𝑡−1𝐶𝐶𝑖,𝑡−1 + 𝛽3𝐶𝐶𝑖,𝑡−1 + 𝛽4𝐶𝐹𝑂𝑖,𝑡−1 + 𝛽5𝑅𝑂𝐴𝑖,𝑡−1 + 𝛽6𝐿𝐸𝑉𝑖,𝑡−1 + 𝛽7𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑖,𝑡−1 + 𝛽8𝑆𝐼𝑍𝐸𝑖,𝑡−1 + 𝛽9𝐴𝐺𝐸𝑖,𝑡−1 + 휀𝑖,𝑡 

The full sample is divided into two subsamples: LOW (Columns 1 and 2) and HIGH (Columns 3 and 4), depending on whether a firm’s relationship specific 

investment (RSI) is below or above the sample median. Columns (5) and (6) presents the differences in coefficients between the two subsamples. The 

dependent variable INV𝑖,𝑡 is capital expenditure (CaptEx) in Columns (1), (3), and (5) and the increase of gross fixed assets (ΔFixAsset) in Columns (2), (4), 

and (6). 𝐶𝐶𝑖,𝑡−1 is ranked customer concentration in year t-1; 𝑇𝑄𝑖,𝑡−1 is Tobin’s Q in year t-1, which serves as the proxy of investment opportunity; The 

following control variables are all in year t-1. 𝐶𝐹𝑂𝑖,𝑡−1is the net operating cash flows; 𝑅𝑂𝐴𝑖,𝑡−1is operating income before depreciation; 𝐿𝐸𝑉𝑖,𝑡−1is the 

leverage ratio; 𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑖,𝑡−1 is the total dividend payment; 𝑆𝐼𝑍𝐸𝑖,𝑡−1is the log form of total assets; 𝐴𝐺𝐸𝑖,𝑡−1is log of the number of years a firm has been in 

Compustat/CRSP till the test year. All variables, except for AGE, are winsorized at the top and bottom 1% to reduce the impact of outliers. Year and Industry 

fixed effects are controlled and suppressed. *, **, *** denote significance at the 10%, 5%, and 1% levels, respectively. 

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

 Sign  LOW LOW HIGH HIGH Diff Diff 

    CaptEx ΔFixAsset CaptEx ΔFixAsset CaptEx ΔFixAsset 

   

     

TQ + 0.810*** 1.327*** 0.485*** 0.661*** 0.354*** 0.619*** 

  

(7.63) (6.17) (16.09) (11.58) (8.89) (8.08) 

CC*TQ + 0.079*** 0.116*** -0.003 0.015* 0.024*** 0.032*** 

  

(5.02) (3.63) (-0.71) (1.77) (3.87) (2.67) 

CC 

 

0.047 0.032 0.000 -0.086*** -0.120*** -0.107*** 

  

(1.34) (0.45) (0.00) (-2.60) (-6.11) (-2.82) 

CFO + 9.088*** 4.463*** -0.0180 -1.001** 0.177 -1.700** 

  

(14.96) (3.65) (-0.08) (-2.40) (0.51) (-2.55) 

ROA + 6.030*** 13.482*** 1.863*** 6.027*** 2.502*** 7.584*** 

  (11.66) (12.93) (10.05) (17.06) (8.56) (13.45) 

LEV - 0.129 -3.899*** -0.550*** -3.140*** -0.409** -3.217*** 
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Variables Predicted  (1) (2) (3) (4) (5) (6) 

 Sign  LOW LOW HIGH HIGH Diff Diff 

    CaptEx ΔFixAsset CaptEx ΔFixAsset CaptEx ΔFixAsset 

  

(0.50) (-7.55) (-4.59) (-13.79) (-2.22) (-9.03) 

Dividend - -16.908*** -7.431 0.0860 -8.402*** 0.234 -1.130 

  (-7.49) (-1.64) (0.08) (-4.04) (0.59) (-1.48) 

SIZE + -0.00300 0.164** 0.230*** 0.247*** 0.078*** 0.158*** 

  (-0.07) (2.36) (12.10) (6.85) (3.16) (3.34) 

AGE - -1.400*** -3.097*** -0.458*** -1.475*** -0.678*** -1.476*** 

  

(-21.09) (-23.37) (-11.16) (-18.95) (-13.13) (-14.89) 

Constant 

 

5.552*** 8.746*** 5.200*** 8.072*** 6.081*** 6.793*** 

  

(5.60) (4.44) (8.47) (7.03) (10.87) (6.36) 

Year Fixed  YES YES YES YES YES YES 

Industry Fixed  YES YES YES YES YES YES 

Observations 

 

28729 28860 28728 28913 57457 57773 

Adj R^2 

 

0.273 0.129 0.139 0.108 0.215 0.0960 
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Table 7 Summary statistics: for the analysis of investment effect on shareholders’ 

value 

This table presents the descriptive statistics for the addition test. Sample period ranges from 

1980 to 2013. 𝐴𝐵𝑅𝑖,𝑡
   is the Fama-French size and book-to-market portfolio returns; 

𝐴𝐵𝑅𝑖,𝑡
48    is the value weighted 48-industry returns. Δ𝐶𝑎𝑝𝑡𝑖,𝑡 is the change of the firm’s 

capital expenditure from year t-1 to year t. 𝑀𝑘𝑡𝑐𝑎𝑝𝑖,𝑡−1 is the firm’s market value of equity 

in year t-1. 𝐶𝐶𝑖,𝑡−1 is the raw value of firm’s customer concentration in year t-1. 𝐶𝑎𝑝𝑡𝑖,𝑡−1 

is capital expenditure level in year t-1, 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 is the leverage level, 𝑁𝑒𝑡𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑛𝑔𝑖,𝑡 

is net financing, 𝐴𝐺𝐸 is the number of years a firm has been in Compustat/CRSP till the test 

year. The following variables are the changes from year t-1 to year t: net 

assets (Δ𝑁𝑒𝑡𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡) , research and development expenses (Δ𝑅&𝐷𝑖,𝑡) , 

dividends(Δ𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑠𝑖,𝑡), earnings(Δ𝐸𝑒𝑎𝑟𝑛𝑖𝑛𝑔𝑠𝑖,𝑡), interest(Δ𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡𝑖,𝑡 . All variables, 

expect for 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 , and AGE are scaled by the previous-year market value 

(𝑀𝑘𝑡𝑐𝑎𝑝𝑖,𝑡−1). Detailed definitions of those variables are given in Appendix.  

Variable N Mean Std. Q1 Median Q3 

Abnormal returns      

𝐴𝐵𝑅𝑖,𝑡
    20340 0.012 0.544 -0.338 -0.072 0.230 

𝐴𝐵𝑅𝑖,𝑡
48     20340 0.007 0.545 -0.340 -0.074 0.224 

Variable of interest      

Δ𝐶𝑎𝑝𝑡𝑖,𝑡  20340 -0.002 0.095 -0.016 0.001 0.019 

𝐶𝐶𝑖,𝑡−1  20340 0.109 0.156 0.015 0.049 0.133 

Firm Characteristics      

𝐶𝑎𝑝𝑡𝑖,𝑡−1  20340 0.099 0.149 0.020 0.049 0.113 

𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡  20340 0.174 0.172 0.023 0.131 0.273 

𝑁𝑒𝑡𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑛𝑔𝑖,𝑡  20340 0.026 0.213 -0.036 0.000 0.049 

AG   20340 13 2 8 13 23 

Δ𝑁𝑒𝑡𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡  20340 0.022 1.209 -0.282 0.008 0.314 

Δ𝑅&𝐷𝑖,𝑡  20340 0.001 0.021 0.000 0.000 0.002 

Δ𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑠𝑖,𝑡  20340 0.000 0.010 0.000 0.000 0.000 

Δ𝐸𝑒𝑎𝑟𝑛𝑖𝑛𝑔𝑠𝑖,𝑡  20340 -0.021 0.258 -0.070 -0.008 0.041 

Δ𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡𝑖,𝑡  20340 0.002 0.059 -0.005 0.000 0.006 
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Table 8 Investment expenditure and shareholders’ value. 

This table presents the regression results from the following regression model: 

𝑟𝑖,𝑡 − 𝑅𝑖,𝑡
𝑚 = 𝛽0 + 𝛽1

Δ𝐶𝑎𝑝𝑡𝑖,𝑡
    a 𝑖,𝑡−1

+ 𝛽2𝐶𝐶𝑖,𝑡−1
Δ𝐶𝑎𝑝𝑡𝑖,𝑡
    a 𝑖,𝑡−1

+ 𝛽3𝐶𝐶𝑖,𝑡−1

+ 𝐶𝑜𝑛𝑡𝑟𝑜𝑙 𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠 + ε𝑖,𝑡 

The dependent variable, 𝑟𝑖,𝑡 − 𝑅𝑖,𝑡
𝑚, is the abnormal return and takes two measurements: value 

weighted 48-industry adjusted abnormal returns for Column (1) and the size and 

book-to-market portfolio adjusted abnormal returns for Column (2). Δ𝐶𝑎𝑝𝑡𝑖,𝑡 is the change 

of the firm’s capital expenditure from year t-1 to year t. 𝑀𝑘𝑡𝑐𝑎𝑝𝑖,𝑡−1 is the firm’s market 

value of equity in year t-1. 𝐶𝐶𝑖,𝑡−1 is ranked firm’s customer concentration in year t-1. 

𝐶𝑎𝑝𝑡𝑖,𝑡−1  is capital expenditure level in year t-1, 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡  is the leverage level, 

𝑁𝑒𝑡𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑛𝑔𝑖,𝑡 is net financing, 𝐴𝐺𝐸 is the log of the number of years a firm has been in 

Compustat/CRSP till the test year. The following variables are the changes from year t-1 to 

year t: net assets (Δ𝑁𝑒𝑡𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡) , research and development expenses (Δ𝑅&𝐷𝑖,𝑡) , 

dividends(Δ𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑠𝑖,𝑡), earnings(Δ𝐸𝑒𝑎𝑟𝑛𝑖𝑛𝑔𝑠𝑖,𝑡), interest(Δ𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡𝑖,𝑡). All variables, 

expect for 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 , and AGE are scaled by the previous-year market value 

(𝑀𝑘𝑡𝑐𝑎𝑝𝑖,𝑡−1). Detailed definitions of those variables are given in Appendix. All variables, 

except AGE, are winsorized at the top and bottom 1% to reduce the impact from outliers. 

Year and Industry fixed effects are controlled and suppressed. *, **, *** denote significance 

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

 Variables Predicted Sign (1) (2) 

  𝐴𝐵𝑅𝑖,𝑡
   𝐴𝐵𝑅𝑖,𝑡

48    

 

   

Δ𝐶𝑎𝑝𝑡𝑖,𝑡  + 0.489*** 0.547*** 

 

 (5.49) (6.07) 

𝑪𝑪𝒊,𝒕−𝟏𝚫𝑪𝒂 𝒕𝒊,𝒕  + 0.027* 0.026* 

 

 (1.75) (1.69) 

𝐶𝐶𝑖,𝑡−1   -0.007*** -0.007*** 

 

 (-5.16) (-4.95) 

𝐶𝑎𝑝𝑡𝑖,𝑡−1  + 0.577*** 0.622*** 

 

 (17.00) (18.11) 

𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡  - -0.612*** -0.651*** 

 

 (-25.42) (-26.74) 

𝑁𝑒𝑡𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑛𝑔𝑖,𝑡  + 0.047*** 0.065*** 

 

 (2.73) (3.73) 

Δ𝑁𝑒𝑡𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡  +/- 0.048*** 0.050*** 

 

 (9.90) (10.16) 

Δ𝑅&𝐷𝑖,𝑡  + 0.157 0.130 

 

 (0.94) (0.77) 

Δ𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑠𝑖,𝑡  + 2.156*** 1.912*** 

 

 (5.98) (5.29) 

Δ𝐸𝑒𝑎𝑟𝑛𝑖𝑛𝑔𝑠𝑖,𝑡  + 0.315*** 0.335*** 

 

 (22.61) (23.37) 

Δ𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡𝑖,𝑡  +/- -0.898*** -0.992*** 
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 Variables Predicted Sign (1) (2) 

  𝐴𝐵𝑅𝑖,𝑡
   𝐴𝐵𝑅𝑖,𝑡

48    

 

 (-9.50) (-10.12) 

AG   + 0.020*** 0.019*** 

  (3.99) (3.73) 

  ns an    0.089** 0.053 

  (2.02) (1.19) 

Year Fixed  YES YES 

Industry Fixed  YES YES 

Observations  20340 20340 

Adj R^2  0.124 0.115 
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Table 9 Robust test 1: alternative measures of investment opportunity. 

This table presents the regression results for the following regression model: 

INV𝑖,𝑡 = 𝛽0 + 𝛽1𝑇𝑄𝑖,𝑡−1 + 𝛽2𝑇𝑄𝑖,𝑡−1𝐶𝐶𝑖,𝑡−1 + 𝛽3𝐶𝐶𝑖,𝑡−1 + 𝛽4𝐶𝐹𝑂𝑖,𝑡−1 + 𝛽5𝑅𝑂𝐴𝑖,𝑡−1
+ 𝛽6𝐿𝐸𝑉𝑖,𝑡−1 + 𝛽7𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑖,𝑡−1 + 𝛽8𝑆𝐼𝑍𝐸𝑖,𝑡−1 + 𝛽9𝐴𝐺𝐸𝑖,𝑡−1 + 휀𝑖,𝑡 

The dependent variable INV𝑖,𝑡 is capital expenditure (CaptEx) in Columns (1) and (3) and 

the increase of gross fixed assets (ΔFixAsset) in Columns (2) and (4). 𝐶𝐶𝑖,𝑡−1 is ranked 

customer concentration in year t-1; 𝐼𝑂𝑖,𝑡−1 is the investment opportunity. It takes the form of 

TQ2 in Columns (1) and (2), and SaleGrt in Columns (3) and (4); The following control 

variables are all in year t-1. 𝐶𝐹𝑂𝑖,𝑡−1is the net operating cash flows ; 𝑅𝑂𝐴𝑖,𝑡−1is operating 

income before depreciation; 𝐿𝐸𝑉𝑖,𝑡−1 is the leverage ratio;  𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑖,𝑡−1  is the total 

dividend payment; 𝑆𝐼𝑍𝐸𝑖,𝑡−1is the log form of total assets; 𝐴𝐺𝐸𝑖,𝑡−1is log of the number of 

years a firm has been in Compustat/CRSP till the test year. The detailed definitions of all 

variables are given in Appendix. All variables, except for AGE, are winsorized at the top and 

bottom 1% to reduce the impact of outliers. Year and Industry fixed effects are controlled and 

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

 Variables Predicted  (1) (2) (3) (4) 

 Sign      

    CaptEx ΔFixAsset CaptEx ΔFixAsset 

      

TQ2 

 

0.713*** 0.963***   

  (17.90) (12.38)   

CC*TQ2  0.007 0.035***   

  (1.21) (2.99)   

SaleGrt +   0.861*** 1.925*** 

  

  (7.42) (8.83) 

CC*SaleGrt +   0.061*** 0.056 

  

  (3.41) (1.64) 

CC 

 

0.079*** 0.048 0.068*** 0.083*** 

  

(5.18) (1.63) (4.96) (3.24) 

CFO + 1.949*** 0.433 2.174*** -0.347 

  

(7.64) (0.87) (8.07) (-0.68) 

ROA + 2.584*** 7.996*** 0.782*** 5.987*** 

  (12.08) (19.12) (3.50) (14.10) 

LEV - -0.451*** -3.280*** 0.126 -2.262*** 

  

(-3.48) (-12.97) (1.02) (-9.69) 

Dividend - -3.962** -12.661*** 0.053*** -16.398*** 

  (-2.37) (-7.67) (2.81) (-5.34) 

SIZE + 0.119*** 0.186*** -1.158*** 0.085** 

  (6.38) (5.12) (-29.24) (2.37) 

AGE - -0.892*** -2.275*** 7.298*** -2.567*** 

  

(-23.34) (-30.65) (12.43) (-34.42) 

Constant 

 

5.836*** 9.019*** 6.12*** 10.725*** 

  

(10.26) (8.20) (12.86) (9.76) 

Year Fixed  YES YES YES YES 
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 Variables Predicted  (1) (2) (3) (4) 

 Sign      

    CaptEx ΔFixAsset CaptEx ΔFixAsset 

      

Industry Fixed  YES YES YES YES 

Observations 

 

56527 56860 61769 62125 

Adj R^2 

 

0.252 0.131 0.217 0.115 
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Table 10 Robust test 2: results with raw CC 

This table presents the regression results for the following regression model: 

INV𝑖,𝑡 = 𝛽0 + 𝛽1𝑇𝑄𝑖,𝑡−1 + 𝛽2𝑇𝑄𝑖,𝑡−1𝐶𝐶𝑖,𝑡−1 + 𝛽3𝐶𝐶𝑖,𝑡−1 + 𝛽4𝐶𝐹𝑂𝑖,𝑡−1 + 𝛽5𝑅𝑂𝐴𝑖,𝑡−1 + 𝛽6𝐿𝐸𝑉𝑖,𝑡−1 + 𝛽7𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑖,𝑡−1 + 𝛽8𝑆𝐼𝑍𝐸𝑖,𝑡−1 + 𝛽9𝐴𝐺𝐸𝑖,𝑡−1 + 휀𝑖,𝑡 

The dependent variable INV𝑖,𝑡 is capital expenditure (CaptEx) in year t in Columns (1), (3), and (5), the change of gross fixed assets (ΔFixAsset) in Columns 

(2), (4), and (6). 𝐶𝐶𝑖,𝑡−1 is the raw value of customer concentration in year t-1; 𝐼𝑂𝑖,𝑡−1 is the investment opportunity and takes the form of TQ in Columns 

(1) and (2), TQ2 in Columns (3) and (4) and SaleGrt in Columns (5) and (6); The following control variables are all in year t-1. 𝐶𝐹𝑂𝑖,𝑡−1is the net operating 

cash flows; 𝑅𝑂𝐴𝑖,𝑡−1is operating income before depreciation; 𝐿𝐸𝑉𝑖,𝑡−1is the leverage ratio; 𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑖,𝑡−1 is the total dividend payment; 𝑆𝐼𝑍𝐸𝑖,𝑡−1is the log 

form of total assets; 𝐴𝐺𝐸𝑖,𝑡−1is log of the number of years a firm has been in Compustat/CRSP till the test year. The detailed definitions of all variables are 

given in Appendix. All variables, except for AGE, are winsorized at the top and bottom 1% to reduce the impact of outliers. Year and Industry fixed effects 

are controlled and suppressed.  

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

 Sign        

    CaptEx ΔFixAsset CaptEx ΔFixAsset CaptEx ΔFixAsset 

        

TQ + 0.605*** 0.905***     

  (28.49) (22.03)     

CC*TQ + 0.406*** 0.757***     

  (4.64) (4.46)     

TQ2 +   0.693*** 1.057***   

    (31.49) (24.56)   

CC*TQ2 +   0.397*** 0.735***   

    (4.32) (4.10)   

SaleGrt +     1.184*** 2.277*** 

  

    (18.46) (18.92) 

CC*SaleGrt +     0.236 -0.182 

  

    (0.78) (-0.32) 
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 Variables Predicted (1) (2) (3) (4) (5) (6) 

 Sign        

    CaptEx ΔFixAsset CaptEx ΔFixAsset CaptEx ΔFixAsset 

CC +/- -0.218 -0.924 0.166 -0.289 0.556*** 0.807** 

  

(-0.74) (-1.63) (0.66) (-0.60) (2.58) (1.99) 

CFO + 2.069*** -0.0320 1.922*** 0.389 2.175*** -0.341 

  

(7.97) (-0.06) (7.53) (0.78) (8.06) (-0.67) 

ROA + 2.749*** 8.487*** 2.612*** 8.005*** 0.789*** 6.003*** 

  (12.58) (20.06) (12.20) (19.13) (3.53) (14.12) 

LEV - -0.213 -3.203*** -0.483*** -3.313*** 0.121 -2.278*** 

  

(-1.62) (-12.60) (-3.73) (-13.09) (0.98) (-9.75) 

Dividend - -3.356*** -3.699 -3.037*** -3.957* 5.354*** 7.518*** 

  (-2.86) (-1.63) (-2.64) (-1.76) (4.80) (3.55) 

SIZE + 0.131*** 0.206*** 0.111*** 0.178*** 0.040** 0.068* 

  (6.92) (5.67) (5.99) (4.93) (2.10) (1.91) 

AGE - -0.975*** -2.386*** -0.900*** -2.278*** -1.172*** -2.576*** 

  

(-25.12) (-31.93) (-23.52) (-30.65) (-29.54) (-34.51) 

Constant 

 

6.302*** 9.514*** 6.376*** 9.444*** 7.664*** 11.135*** 

  

(11.09) (8.76) (11.38) (8.71) (13.23) (10.29) 

Year Fixed  YES YES YES YES YES YES 

Industry Fixed  YES YES YES YES YES YES 

Observations 

 

57457 57773 56452 56784 61657 62013 

Adj R^2 

 

0.242 0.126 0.252 0.130 0.217 0.115 
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Table 11 Robust test 3: results with alternative sample 

This table presents the regression results for the following regression model: 

INV𝑖,𝑡 = 𝛽0 + 𝛽1𝑇𝑄𝑖,𝑡−1 + 𝛽2𝑇𝑄𝑖,𝑡−1𝐶𝐶𝑖,𝑡−1 + 𝛽3𝐶𝐶𝑖,𝑡−1 + 𝛽4𝐶𝐹𝑂𝑖,𝑡−1 + 𝛽5𝑅𝑂𝐴𝑖,𝑡−1 + 𝛽6𝐿𝐸𝑉𝑖,𝑡−1 + 𝛽7𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑖,𝑡−1 + 𝛽8𝑆𝐼𝑍𝐸𝑖,𝑡−1 + 𝛽9𝐴𝐺𝐸𝑖,𝑡−1 + 휀𝑖,𝑡 

The dependent variable INV𝑖,𝑡 is capital expenditure (CaptEx) in year t in Columns (1), (3), and (5), the change of gross fixed assets (ΔFixAsset) in Columns 

(2), (4), and (6). 𝐶𝐶𝑖,𝑡−1 is the ranked customer concentration in year t-1; 𝐼𝑂𝑖,𝑡−1 is the investment opportunity and takes the form of TQ in Columns (1) and 

(2), TQ2 in Columns (3) and (4) and SaleGrt in Columns (5) and (6); The following control variables are all in year t-1. 𝐶𝐹𝑂𝑖,𝑡−1is the net operating cash 

flows; 𝑅𝑂𝐴𝑖,𝑡−1is operating income before depreciation; 𝐿𝐸𝑉𝑖,𝑡−1is the leverage ratio; 𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑖,𝑡−1 is the total dividend payment; 𝑆𝐼𝑍𝐸𝑖,𝑡−1is the log 

form of total assets; 𝐴𝐺𝐸𝑖,𝑡−1is log of the number of years a firm has been in Compustat/CRSP till the test year. The detailed definitions of all variables are 

given in Appendix. All variables, except for AGE, are winsorized at the top and bottom 1% to reduce the impact of outliers. Year and Industry fixed effects 

are controlled and suppressed. *, **, *** denote significance at the 10%, 5%, and 1% levels, respectively. 

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

 Sign        

    CaptEx ΔFixAsset CaptEx ΔFixAsset CaptEx ΔFixAsset 

        

TQ + 0.560*** 0.849***     

  (14.96) (11.61)     

CC*TQ + 0.016*** 0.030***     

  (2.71) (2.64)     

TQ2 +   0.631*** 1.004***   

    (16.33) (13.11)   

CC*TQ2 +   0.016** 0.025**   

    (2.52) (2.02)   

SaleGrt +     1.348*** 2.879*** 

  

    (10.35) (11.64) 

CC*SaleGrt +     -0.010 -0.088 

  

    (-0.48) (-0.25) 
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 Variables Pred  (1) (2) (3) (4) (5) (6) 

 Sign        

    CaptEx ΔFixAsset CaptEx ΔFixAsset CaptEx ΔFixAsset 

        

CC 

 

0.009 -0.036 0.021 -0.004 0.039*** 0.047* 

  

(0.50) (-0.97) (1.31) (-0.12) (2.69) (1.70) 

CFO + 1.926*** 0.353 1.781*** 0.831 2.184*** 0.176 

  

(7.02) (0.66) (6.60) (1.56) (7.62) (0.32) 

ROA + 2.432*** 7.494*** 2.319*** 6.969*** 0.439* 4.981*** 

  (10.68) (16.84) (10.41) (15.83) (1.87) (11.09) 

LEV - -0.073 -2.957*** -0.304** -3.067*** 0.357*** -1.848*** 

  

(-0.51) (-10.72) (-2.17) (-11.17) (2.67) (-7.26) 

Dividend - -2.962** -2.769 -2.535** -2.756 4.614*** 7.218*** 

  (-2.36) (-1.13) (-2.04) (-1.13) (3.84) (3.13) 

SIZE + 0.165*** 0.266*** 0.141*** 0.231*** 0.072*** 0.122*** 

  (7.82) (6.48) (6.77) (5.68) (3.37) (3.02) 

AGE - -1.005*** -2.436*** -0.934*** -2.334*** -1.219*** -2.664*** 

  

(-22.96) (-28.69) (-21.66) (-27.63) (-27.12) (-31.18) 

Constant 

 

5.830*** 8.051*** 5.740*** 7.988*** 7.071*** 9.548*** 

  

(8.84) (6.33) (8.85) (6.30) (10.56) (7.54) 

Year Fixed  YES YES YES YES YES YES 

Industry Fixed  YES YES YES YES YES YES 

Observations 

 

48729 48961 47955 48194 52160 52424 

Adj R^2 

 

0.245 0.126 0.254 0.130 0.222 0.116 
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Table 12 Tests with Petersen (2009) two-way clustering.  

This table presents the regression results for the following regression model with Petersen (2009) two-way clustering: 

INV𝑖,𝑡 = 𝛽0 + 𝛽1𝑇𝑄𝑖,𝑡−1 + 𝛽2𝑇𝑄𝑖,𝑡−1𝐶𝐶𝑖,𝑡−1 + 𝛽3𝐶𝐶𝑖,𝑡−1 + 𝛽4𝐶𝐹𝑂𝑖,𝑡−1 + 𝛽5𝑅𝑂𝐴𝑖,𝑡−1 + 𝛽6𝐿𝐸𝑉𝑖,𝑡−1 + 𝛽7𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑖,𝑡−1 + 𝛽8𝑆𝐼𝑍𝐸𝑖,𝑡−1 + 𝛽9𝐴𝐺𝐸𝑖,𝑡−1 + 휀𝑖,𝑡 

Columns (1) and (2) presents regression results for the full sample; Columns (3) and (4) for the CORP subsample; and Columns (5) and (6) for the GOV 

subsample. The dependent variable INV𝑖,𝑡 is capital expenditure (CaptEx) in Columns (1), (3), and (5) and the increase of gross fixed assets (ΔFixAsset) in 

Columns (2), (4), and (6). 𝐶𝐶𝑖,𝑡−1 is ranked customer concentration in year t-1; 𝑇𝑄𝑖,𝑡−1 is Tobin’s Q in year t-1, which serves as the proxy of investment 

opportunity; The following control variables are all in year t-1. 𝐶𝐹𝑂𝑖,𝑡−1is the net operating cash flows ; 𝑅𝑂𝐴𝑖,𝑡−1is operating income before depreciation; 

𝐿𝐸𝑉𝑖,𝑡−1is the leverage ratio; 𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑖,𝑡−1 is the total dividend payment; 𝑆𝐼𝑍𝐸𝑖,𝑡−1is the log form of total assets; 𝐴𝐺𝐸𝑖,𝑡−1is log of the number of years a 

firm has been in Compustat/CRSP till the test year. The detailed definitions of all variables are given in Appendix. All variables, except for AGE, are 

winsorized at the top and bottom 1% to reduce the impact of outliers. Year and Industry fixed effects are controlled and suppressed. *, **, *** denote 

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

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

 Sign  Full Sample  Full Sample COM COM GOV GOV 

    CaptEx ΔFixAsset CaptEx ΔFixAsset CaptEx ΔFixAsset 

   

     

TQ + 0.634*** 0.852*** 0.615*** 0.615*** 0.746*** 1.312*** 

  

(9.68) (7.37) (8.94) (8.94) (5.02) (3.22) 

CC*TQ + 0.020** 0.044** 0.025** 0.025** -0.006 -0.002 

  

(2.09) (2.52) (2.47) (2.47) (-0.33) (-0.03) 

CC  -0.063** -0.010 -0.069** -0.069** -0.0560 0.057 

  

(-2.14) (-0.17) (-2.14) (-2.14) (-1.07) (0.39) 

CFO + 0.387 -0.453 0.355 0.355 0.357 -0.265 

  

(1.20) (-0.55) (1.03) (1.03) (0.51) (-0.11) 

ROA + 2.763*** 7.316*** 2.679*** 2.679*** 3.701*** 9.766*** 

  (8.79) (9.60) (8.18) (8.18) (5.16) (3.86) 

LEV - -3.490*** -9.802*** -3.538*** -3.538*** -3.408*** -11.801*** 
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Variables Predicted  (1) (2) (3) (4) (5) (6) 

 Sign  Full Sample  Full Sample COM COM GOV GOV 

    CaptEx ΔFixAsset CaptEx ΔFixAsset CaptEx ΔFixAsset 

  

(-12.45) (-15.57) (-11.61) (-11.61) (-6.53) (-7.02) 

Dividend - 0.088 -1.850 1.029 1.029 -11.290*** -38.069*** 

  (0.05) (-0.46) (0.53) (0.53) (-3.75) (-2.61) 

SIZE + -1.209*** -2.264*** -1.269*** -1.269*** -1.051*** -1.417*** 

  (-13.04) (-14.38) (-12.22) (-12.22) (-7.72) (-3.93) 

AGE - -1.095*** -1.979*** -1.056*** -1.056*** -0.864*** -2.760*** 

  

(-11.26) (-11.14) (-10.18) (-10.18) (-3.70) (-5.51) 

Constant 

 

14.204*** 19.843*** 14.495*** 14.495*** 12.179*** 16.868*** 

  

(30.68) (25.19) (28.49) (28.49) (15.98) (8.70) 

Observations 

 

57535 57773 51711 51980 5751 5798 

Adj R^2 

 

0.133 0.126 0.099 0.072 0.071 0.086 
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