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Abstract 

In this thesis we investigate whether firms’ relationships with non-financial stakeholders affect 

their financing policies. We find that the firms that place a higher value on reputation for treating 

employees generously maintain lower debt ratios. Furthermore, we find that the firms whose 

business relies on major customer-supplier relationships adopt more flexible payout policies 

because of relationship-specific investments. Finally, we find that the high financial distress costs 

rather than the hold-up problem associated with relationship-specific investments affect firms’ 

financing policies. Overall, our results suggest that firms’ relationships with non-financial 

stakeholders are important determinants of their financing policies. 
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Chapter 1 

Introduction 

A firm’s non-financial stakeholder is a party that does not finance but can affect or be 

affected by the firm’s business. A firm’s non-financial stakeholders may include such parties as 

customers, suppliers, employees, local communities, and so on. Previous studies show that a 

firm’s relationship with its non-financial stakeholders influences a wide spectrum of corporate 

strategies, such as capital structure choice (Titman and Wessels, 1988; Kale and Shahrur, 2007; 

Banerjee, Dasgupta, and Kim, 2008), design of CEO compensation (Arora and Alam, 2005), 

information disclosure (Almazan, Suarez, and Titman, 2006), and earnings management (Raman 

and Shahrur, 2008). Titman and Wessels (1988), building on Titman’s (1984) theoretical work on 

the link between capital structure and product market relationships, find that firms that produce 

unique products have low leverage. Kale and Shahrur (2007) and Banerjee, Dasgupta, and Kim 

(2008) further show that the existence of bilateral customer-supplier relationships negatively 

affects a firm’s leverage ratio. In this thesis, we study three different issues related to how a 

firm’s relationship with its non-financial stakeholders affect its financing policies. 

In the first chapter, we investigate the stakeholder theory of capital structure from the 

perspective of a firm’s relationships with its employees. We find that firms that treat their 

employees fairly (as measured by high employee-friendly ratings) maintain low debt ratios. This 

result is robust to a variety of model specifications and endogeneity issues. The negative relation 

between leverage and a firm’s ability to treat employees fairly is also evident when we measure 

its ability by whether it is included in the list of Fortune Magazine’s “100 Best Companies to 
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Work For.” These results suggest that a firm’s incentive/ability to offer fair employee treatment is 

an important determinant of its financing policy. 

In the second chapter, we examine the effect of customer-supplier relationships on dividend 

policy. The financial distress hypothesis suggests that firms in the customer-supplier relationships 

will pay lower dividends because the higher financial distress costs due to relationship-specific 

investments require these firms to avoid commitment to cash distributions. In contrast, the 

stakeholder perception hypothesis suggests that firms in the customer-supplier relationships will 

pay higher dividends because doing so will improve perceptions of stakeholders about the firms’ 

business prospects. We evaluate these two hypotheses and our overall result suggests that the 

financial distress hypothesis dominates the stakeholder perception hypothesis. This result is 

robust to a variety of model specifications and endogeneity issues. We also find that although the 

stakeholder perception hypothesis does not apply systematically, it may have merit for firms in 

which financial distress and relationship-specific investments are not major concerns. 

In the last chapter, we first provide evidence that firms in customer-supplier relationships 

hold more cash and then investigate the underlying reasons. Titman’s (1984) stakeholder theory 

implies that a firm that relies on relationship-specific investments might maintain a relatively 

high cash reserve as a cushion to sustain the relationship-specific investments when negative 

shocks occur. By contrast, Grossman and Hart’s (1986) ownership theory implies that the hold-up 

problem due to relationship-specific investments will increase the likelihood of 

mergers/acquisitions, which in turn might increase a firm’s incentive to save cash. We find that 

the high financial distress costs due to relationship-specific investments lead to more cash 

holdings, but we do not find evidence that firms in customer-supplier relationships save cash for 

mergers/acquisitions. 
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Overall, these essays offer evidence that non-financial stakeholders play an importance role 

in shaping corporate financing policies.   
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Chapter 2 

Employee Treatment and Firm Leverage 

 

2.1 Introduction 

A firm’s nonfinancial stakeholders, such as customers, suppliers, and workers, can have a 

significant influence on its capital structure decisions. Titman (1984) was the first to point out 

that the stakeholders’ incentives to make firm-specific investments affect a firm’s financing 

decisions. Titman argues that because stakeholders face switching costs if the firm is liquidated, 

their incentives to make firm-specific investments depend on the firm’s financial condition. 

Because stakeholders’ switching costs are positively related to the uniqueness of a firm’s 

products or assets, to maximize firm value ex ante, firms that have unique products or assets have 

strong incentives to maintain lower leverage to reduce stakeholders’ concerns about the firms’ 

potential liquidation risk. Consistent with Titman (1984), several studies show that firms that 

produce unique products and those that maintain bilateral customer-supplier relations have low 

leverage (Titman and Wessels, 1988; Kale and Shahrur, 2007; and Banerjee, Dasgupta, and Kim, 

2008). 

While these studies enhance understanding of the interaction between a firm’s stakeholder 

relation and corporate decisions, they address this interaction only from the perspective of 

customer‐supplier relations and pay almost no attention to a firm’s relations with other types of 

stakeholders. In particular, little is known about the role of the workforce in a firm’s financing 
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decisions.1 This lack of evidence is surprising, given the fact that the workforce represents one of 

the key stakeholders of a firm and its human capital is increasingly seen as one of the most 

important factors for a firm’s competitive success (Pfeffer, 1996). 

In this paper we attempt to fill this gap by investigating how a firm’s incentive and ability to 

offer fair employee treatment are relevant to its capital structure decision. There are potentially 

three important arguments for why the quality of a firm’s employee treatment should be related to 

its capital structure. The first argument, which is the primary focus of this paper, is based on the 

capital structure choice model of Maksimovic and Titman (1991), who show that firms that want 

to credibly commit themselves to providing better employee benefits need to have lower debt 

ratios. The key insight of Maksimovic and Titman is that customers, employees, and other 

stakeholders are reluctant to do business with a highly levered firm because financial difficulties 

can affect the firm’s incentive to honor its implicit contracts with them. For example, to avoid 

immediate bankruptcy, a highly levered firm in financial distress could have strong incentives to 

increase cash flows by cutting costs related to employee benefits. Because rational employees 

recognize these incentives of a highly levered firm to change the terms of trade that are created by 

outstanding debt, they require higher wages for their labor, and this results in a reduction in firm 

value. In other words, the loss of a firm’s reputation could impose significant ex ante costs on its 

employees and these costs can comprise an important component of indirect bankruptcy costs. 

Thus, the Maksimovic and Titman (1991) model predicts that firms that place a higher value on 

their reputation for treating employees fairly should limit their use of debt. Because firms that 

                                                      
1 Prior studies examine the role of the workforce in corporate decisions from different perspectives. For 
example, Faleye, Mehrotra, and Morck (2006) investigate the role of labor in corporate governance and 
show that a labor voice in corporate governance is associated with significantly depressed shareholder 
value, sales growth, and job creation. Kim and Ouimet (2008) examine how employee stock ownership 
plans (ESOPs) affect employee compensation and firm value and find that ESOPs increase employee 
compensation and firm valuation. 
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currently implement employee-friendly policies are likely to be those that attach a high value to 

their reputational capital, they have strong incentives to provide a credible commitment to fair 

employee treatment. Therefore, these firms are expected to maintain lower debt ratios than firms 

that do not implement employee-friendly policies. Although Maksimovic and Titman (1991) 

develop their reputation model by focusing on a firm’s incentives to maintain its reputation for 

producing a high-quality product, their model can also be applied to other implicit contracts 

settings. For example, Maksimovic and Titman (1991, p. 194) note that their “analysis can be 

applied to many types of implicit contracts other than product quality in which the terms of trade 

are determined in part by reputation considerations. Examples include a firm’s reputation for 

treating suppliers and employees fairly.” 

The second argument is based on the Myers (1977) analysis of agency costs of debt and 

optimal capital structure. Myers argues that the firm with high debt outstanding has incentives to 

pass up valuable investment opportunities that could make a positive net contribution to the 

market value of the firm. This underinvestment problem is more severe for firms with higher 

growth opportunity than those with more assets-in-place, implying that the leverage ratio is 

negatively related to growth opportunities. Thus, if a firm’s investment in human capital is a 

positive net present value project, then firms with high leverage underinvest in employee benefits, 

resulting in a negative relation between leverage and employee benefits. Moreover, the Myers 

(1977) argument suggests that this negative relation should be more pronounced for high growth 

firms because the costs of the suboptimal future investment strategy, i.e., agency costs induced by 

high leverage, are particularly large for these firms. To the extent that the value of firms with 

higher growth opportunity depends more on their discretionary investments (e.g., investments in 

human capital) than on their assets-in-place, these firms are more likely to implement the 
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suboptimal future investment strategy than firms with lower growth opportunity. Thus, high 

leverage is more likely to lead to underinvestment in human capital for high growth firms than for 

low growth firms. 

Although both the arguments of Maksimovic and Titman (1991) and Myers (1977) predict a 

negative relation between a firm’s leverage and the extent to which it treats employees well, their 

arguments are different in terms of cause and effect. While the former predicts that the extent of a 

firm’s investment in employee benefits determines its capital structure, the latter predicts the 

opposite — a firm’s capital structure influences its investment in employee benefits. 

The third explanation is based on the free cash flow argument of Jensen (1986). Jensen 

argues that managers with large free cash flow have incentives to overinvest beyond the optimal 

level and high leverage constrains managers from diverting free cash flow to obtain private 

benefits. Because firms with higher free cash flow are likely to have more resources to invest in 

employee benefits than those with lower free cash flow, these firms are likely to treat their 

employees more generously even if investment in employee benefits does not create value for 

their shareholders. If debt serves as the disciplinary mechanism that prevents managers from 

wasting free cash, this argument suggests that high leverage can control overinvestment in 

employee benefits, resulting in a negative relation between leverage and employee benefits. 

Supporting the Jensen (1986) argument on the disciplinary role of debt, Hanka (1998) shows that 

higher debt is associated with more frequent employment reductions, lower wages, and reduced 

pension funding. Like the Myers (1977) argument, the Jensen (1986) argument predicts that a 

firm’s capital structure affects the extent of its investment in employee benefits. 

To investigate the relation between the extent of a firm’s positive employee treatment and its 

financial policy, we exploit a firm-level measure of how a firm treats its employees. The source 
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of our data is the KLD Research & Analytics, Inc. (hereafter, KLD) SOCRATES database. This 

database provides extensive information on the ratings given to firms in relation to their employee 

treatment standards and is the most comprehensive database available for evaluating a firm’s 

strengths in employee relations. Using this database, we create an index, which we call the 

Employee Treatment Index, to measure the extent of a firm’s employee friendliness.  

Using a sample of 10,562 firm-year observations for which KLD ratings are available for the 

period 2003 to 2007, we find strong evidence that firms with a higher score on the Employee 

Treatment Index (i.e., firms that adopt more employee-friendly policies) maintain lower leverage. 

This result is consistent with all three arguments by Maksimovic and Titman (1991), Myers 

(1977), and Jensen (1986). We then perform several additional tests to evaluate the validity of 

each argument in explaining the link between employee treatment and leverage. First, we 

estimate the regressions of changes in employee treatment (leverage) on the change in leverage 

(employee treatment) in subsequent years to examine the cause and effect between employee 

treatment and leverage. We find that the Employee Treatment Index affects leverage in 

subsequent years, but not vice versa, which supports Maksimovic and Titman (1991). 

Second, to further evaluate the arguments of Myers (1977) and Jensen (1986), we examine 

whether the extent of the link between the Employment Treatment Index and leverage differs 

across firms with different growth opportunities and those with different levels of the agency 

problem, respectively. While the Myers (1977) argument predicts that the negative relation 

between employee treatment and leverage is more pronounced for firms with higher growth 

opportunities, the Jensen (1986) argument predicts that such negative relation is more pronounced 

for firms with more severe free cash flow problems or those with poorer corporate governance. 

Our results support neither of these predictions. 
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Third, to evaluate the Maksimovic and Titman (1991) argument, we investigate how the 

impact of the Employment Treatment Index on leverage differs across industries and firms with 

different characteristics that Maksimovic and Titman consider to be important determinants of 

firms’ incentives to maintain their reputation for providing fair employee treatment. Specifically, 

Maksimovic and Titman argue that the negative relation between leverage and employee 

treatment is more pronounced for firms that are more likely to be in financial distress, those that 

have less availability of alternative uses of their assets, and those whose employees are more 

important to their businesses. Our results uniformly support all of these predictions.  

Finally, given our strong evidence in support of the Maksimovic and Titman (1991) 

argument, we further check the robustness of the results by conducting the following two tests. 

First, we perform an out-of-sample test using firms in the Fortune magazine list of “100 Best 

Companies to Work For” between 1998 and 2008. Because these firms are known to have a 

reputation for treating their employees fairly, we expect them to maintain a lower leverage ratio 

than matching firms. We find that our results are robust to using this alternative measure of a 

firm’s employee treatment. 

Second, we perform several sensitivity tests to address the potential endogeneity issue. One 

concern with regard to our finding that firms with better employee treatment maintain lower debt 

ratios is that it could suffer from endogeneity. Some omitted variables could affect both the 

Employee Treatment Index and leverage at the same time, resulting in a spurious correlation. For 

example, well-performing firms could be those that are able to maintain a low leverage ratio and 

at the same time can afford to maintain a high rating on the Employee Treatment Index. We 

address this endogeneity issue using firm fixed effect regression, two-stage least squares (2SLS) 

regressions, and regressions of the change in leverage over a three-year period on the change in 
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the Employee Treatment Index. As a further test, to ensure that the Employee Treatment Index 

does not act as a proxy for other known factors that affect leverage, we control for several factors 

in the regressions, such as managerial entrenchment (Berger, Ofek, and Yermack, 1997), union 

coverage (Bronars and Deere, 1991; Dasgupta and Sengupta, 1993; and Perotti and Spier, 1993), 

employee stock ownership (Faleye, Mehrotra, and Morck, 2006), marginal tax rate before interest 

expenses (Graham, 1996; and Graham, Lang, and Shackelford, 2004), buyer-supplier relations 

(Kale and Shahrur, 2007; and Banerjee, Dasgupta, and Kim, 2008), and asset tangibility. Our 

results are robust to all of these sensitivity tests. 

While our paper investigates the Maksimovic and Titman (1991) theory of capital structure, 

it is also related to two other theoretical papers that examine the importance of human capital in a 

firm’s capital structure decision. Butt-Jaggia and Thakor (1994) argue that a firm’s capital 

structure depends on its human asset specificity. Because of their human capital concerns, when 

the firm has a higher probability of liquidation, employees choose to invest less in firm-specific 

human capital. Thus, the Butt-Jaggia and Thakor (1994) model suggests that firms with greater 

human asset specificity should maintain lower leverage ratios. Berk, Stanton, and Zechner (2010) 

derive the optimal labor contract for firms and argue that bankruptcy costs associated with human 

capital risk are large enough to offset tax benefits. They show that the firm’s optimal capital 

structure is determined by a trade-off between these human capital costs of bankruptcy and the 

tax benefits of debt. To the extent that firms that value firm-specific human capital treat 

employees better, our results are consistent with the prediction of these two studies. 

Our paper is also related to several studies that examine the stakeholder theory of capital 

structure from the perspective of customer-supplier relations. For example, Titman and Wessels 

(1988) find that firms in durable goods industries, which are more likely to produce unique 
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products and thus impose higher liquidation costs on their stakeholders, maintain lower leverage. 

Using firm-level data on bilateral customer-supplier relations, Banerjee, Dasgupta, and Kim 

(2008) show that customer firms in durable goods industries maintain low leverage and that 

“dependent suppliers” in durable goods industries do so as well. In a similar vein, Kale and 

Shahrur (2007) find that firms use decreased leverage as a commitment mechanism to induce 

suppliers or customers to undertake relation-specific investments. The important aspect of these 

studies is that they investigate the stakeholder theory of capital structure mainly from the 

perspective of the liquidation costs imposed on stakeholders. However, given that many 

defaulting firms are reorganized instead of liquidated, liquidation costs imposed on stakeholders 

are unlikely to explain the whole story behind the effect of stakeholder relations on a firm’s 

financing policy. Our study shows that a firm’s incentives to maintain its reputation for treating 

employees fairly and the reluctance of employees to maintain a relation with a highly levered 

firm are important considerations for a firm’s capital structure decision, even when employees 

suffer no liquidation costs.2 

The paper is organized as follows. In Section 2 we describe the data used in the paper and 

provide summary statistics. In Section 3 we present regression results for the relation between the 

Employment Treatment Index and leverage. In Section 4 we report the results from the tests of 

the validity of three different models. Section 5 presents results of our robustness tests. Section 6 

summarizes and concludes the paper. 

 

                                                      
2 Verwijmeren and Derwall (2010) also examine the relation between employee well-being and firms’ 
leverage, but their study focuses on the liquidation costs imposed on employees. Their study also does not 
directly test the stakeholder theory of capital structure argued by Maksimovic and Titman (1991). 
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2.2 Data and summary statistics 

In this section, we describe the sample selection procedure and the summary statistics for 

our sample firms. 

 

2.2.1. Measure of a firm’s employee treatment 

We measure a firm’s reputation for treating employees fairly by how it treats its current 

employees. We obtain this measure from the KLD SOCRATES database, which provides 

extensive data on the ratings of firms’ employee friendliness. The KLD SOCRATES database has 

been used in many studies as the proxy for firms’ employee treatment. For example, Landier, 

Nair, and Wulf (2009) find that geographically dispersed firms are less employee-friendly, and 

Cronqvist, Low, and Nilsson (2007) show that employee treatment of parent and spin-off firms 

tends to be highly correlated. Turban and Greening (1997) find that a firm’s employee relations, 

as measured by KLD rating, are highly correlated with the firm’s attractiveness as an employer. 

KLD assigns ratings based on a wide variety of data sources, including company filings, 

government data, nongovernment organization data, general media sources, and direct 

communications with company officers. Once KLD has the information, its sector-specific 

analysts rate the social performance of firms using a proprietary framework of positive and 

negative indicators. Firms are rated in seven major qualitative areas: environment, community, 

corporate governance, diversity, employee relations, human rights, and product quality and 

safety. 

Out of these seven areas, we use the ratings in five categories of employee relations as our 

key measure of how firms treat their employees. Below, we summarize how KLD evaluates 

strengths in each category of employee relations.  
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1. Union relations — whether or not the company has taken exceptional steps to treat its 

unionized                    workforce fairly. 

2. Cash profit-sharing — whether or not the company has a cash profit-sharing program 

through which it has recently made distributions to a majority of its employees. 

3. Employee involvement — whether or not the company strongly encourages worker 

involvement or ownership through stock option plans that it makes available to a 

majority of its employees. 

4. Retirement benefits strength — whether or not the company has a notably strong 

retirement benefits program. 

5. Health and safety strength — whether or not the company has a strong health and safety 

program. 

KLD assigns a 0/1 rating for each of the five categories. Summing up the indicator variables 

for the above five strengths in employee relations, we create the Employee Treatment Index that 

ranges between zero and five. A higher value indicates better employee treatment. 

 

2.2.2. Sample selection 

Our sample consists of all of the firms covered by the KLD SOCRATES database between 

2003 and 2007. The database covers a subset of publicly traded companies in the United States 

between 1991 and 2007. For our sample, we use KLD ratings between 2003 and 2007, because 

the sample during this period includes firms in the Russell indexes and thus provides the largest 

variation across firms. However, in some of our analyses, to provide robust results, we use 

Standard & Poor’s (S&P) 500 firms that are covered by the KLD SOCRATES database from 

1995 to 2007. 
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Our initial sample consists of 14,898 firm-year observations with ratings on employee 

relations. We then merge the list of these observations with the Compustat industry annual file to 

extract information on firm characteristics. Next, we exclude firms for which information on total 

assets is missing and firms that are in regulated industries [i.e., firms that have primary standard 

industrial classification (SIC) codes between 6000 and 6999 and between 4900 and 4999]. We 

also exclude firms that are not headquartered in the United States. These restrictions result in a 

final sample of 10,562 firm-year observations. About 15.5% of the sample has a positive score on 

the Employee Treatment Index. A further breakdown of that 15.5% shows that 12.19%, 2.66%, 

0.54%, and 0.11% of the sample has a score of one, two, three, and four, respectively. None of 

the observations has an Employee Treatment Index score of five. 

 

2.2.3. Summary statistics 

In Table 1, we present summary statistics for our sample firms. We compare the 

characteristics of firms with a positive Employee Treatment Index score with those of matching 

firms with a zero Employee Treatment Index score. Because firms with a positive Employee 

Treatment Index score tend to be large, for each sample firm with a positive Employee Treatment 

Index score we select a matching firm of similar asset size from the same industry using the first 

two digits of the SIC code. We compare important statistics between these two groups. The 

Appendix A provides a detailed description of the construction of the variables in Table 1.  
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Table 1 Summary statistics for variables in Chapter 2  

This table provides summary statistics on the firm characteristics of the sample. The sample includes all firms covered by the KLD Research & Analytics, Inc. 
(KLD) SOCRATES database between 2003 and 2007. The SOCRATES database contains KLD ratings on firms’ employee relations, including union relations, 
cash profit sharing, employee involvement, retirement benefits, and health and safety. KLD assigns a 0/1 rating for each of these five categories of employee 
relations. We form the Employee Treatment Index by summing up these 0/1 ratings, with a high Employee Treatment Index score indicating better employee 
treatment. To be included in the sample, the firm must be covered in Compustat. We exclude firms in regulated industries [i.e., standard industrial classification 
(SIC) codes between 6000 and 6999 and between 4900 and 4999] and firms with missing information on total assets. For each sample firm with a positive 
Employee Treatment Index score, using the first two digits of the SIC code, we select a zero Employee Treatment Index firm of asset size similar to the matching 
firm from the groups of same industry firms. The Appendix A provides a detailed description of the construction of the variables. N denotes the number of firm-
year observations. Numbers in parentheses are p-values. 
 

Variables 

 
 

All sample firms 
(N = 10,562) 

Sample firms with 
Employee Treatment 

Index > 0: A 
(N = 1,637) 

Matching firms with 
Employee Treatment 

Index = 0: B 
(N = 1,637) 

 
 

Test of difference 
(A - B) 

Mean Median Mean Median Mean Median Mean Median 
Leverage          

Long-term debt / (total debt + market value of equity) 

(percent) 
11.258 7.131 10.071 7.499 13.616 10.487 (0.00) (0.00) 

Long-term debt / book value of total assets (percent) 18.024 13.687 16.810 14.706 21.711 18.981 (0.00) (0.00) 

Control variables          

Total book value of assets (millions of dollars) 3,424 782 9,525 2,868 7,756 3,198 (0.00) (0.22) 

Sales (millions of dollars) 3,194 740 8,392 2,276 6,463 2,587 (0.00) (0.25) 

Market value of equity / book value of equity 3.562 2.522 3.670 2.745 3.361 2.653 (0.01) (0.41) 

Fixed assets / total assets (percent) 24.492 17.197 26.299 18.737 25.023 18.250 (0.09) (0.70) 

Return on assets (percent) 2.406 4.916 4.401 5.987 4.175 5.195 (0.57) (0.00) 

Dividend dummy that equals one if dividend is paid 0.367 0.000 0.525 1.000 0.512 1.000 (0.45) (0.45) 
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Total sales / total assets 1.038 0.884 0.939 0.799 0.949 0.825 (0.66) (0.25) 

R&D expenditures / total sales (percent) 21.194 0.308 15.994 2.259 13.517 1.452 (0.32) (0.00) 

Selling, general, and administrative expenses / total sales 

(percent) 
30.101 23.725 28.306 23.573 25.376 20.774 (0.00) (0.00) 

Other firm characteristics          

Sales growth (percent) 17.725 10.999 14.262 10.343 18.389 11.178 (0.00) (0.05) 

Labor and related expenses per worker (thousands of dollars) 58.201 49.184 73.973 74.831 67.374 62.804 (0.09) (0.11) 

Pension expenses per worker (thousands of dollars) 1.918 1.177 3.362 2.361 2.608 1.686 (0.00) (0.00) 

Employee options per worker (thousands of dollars) 7.275 1.295 12.422 2.753 5.352 1.078 (0.00) (0.00) 

Sales to large customers / total sales (percent) 17.365 0 18.676 0.972 15.281 0 (0.00) (0.00) 
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Several features are noteworthy. First, we find that firms with a positive Employee 

Treatment Index score have lower leverage ratios than matching firms with a zero Employee 

Treatment Index score. The mean and median market long-term debt ratios of positive Employee 

Treatment Index firms are, respectively, 10.1% and 7.5%. We compute the market long-term debt 

ratio as total long-term debt divided by the sum of total debt plus market value of equity. In 

comparison, the corresponding mean and median ratios of matching firms are much higher at 

13.6% and 10.5%, respectively. The differences are statistically significant. When we measure 

the leverage ratio by book values (total long-term debt divided by total book value of assets), we 

find that the differences are even more revealing. 

Second, the median firm size (measured by book assets and sales), market-to-book ratios, 

and fixed assets to total assets are statistically indistinguishable between the two groups. We do 

not find any significant differences in median dividend-paying behavior and sales turnover (sales 

over total assets). However, the median return on assets is significantly higher for firms with a 

positive Employee Treatment Index score than for matching firms with a zero Employee 

Treatment Index score. Firms with a positive Employee Treatment Index score also show higher 

medians for research and development (R&D) over total sales and selling, general, and 

administrative (SGA) expenses over total sales. 

Third, we find that firms with a positive Employee Treatment Index have a lower sales 

growth rate than matching firms with a zero Employee Treatment Index score. We also find that 

firms with a positive Employee Treatment Index score provide their employees with higher 

compensation and more generous retirement benefits. For example, the median labor and related 

expenses, pension and retirement expenses, and employee options per worker for firms with a 

positive Employee Treatment Index score are $74,831, $2,361, and $2,753, respectively. The 
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corresponding numbers for matching firms are much smaller at $62,804, $1,686, and $1,078, 

respectively. We obtain data on employee options from the S&P ExecComp database, which 

covers firms in the S&P 500, S&P MidCap 400, and S&P SmallCap 600 indices. ExecComp 

provides information on the total value of the options granted to the top five executives of firms, 

which are estimated using the Black-Scholes option pricing model, and the value of these options 

as a percentage of the total options granted during the year. Following Bergman and Jenter 

we assume that all options granted net of those given to the top five executives are employee 

options. Because the ExecComp does not provide information on the share of total grants given to 

the top five executives after 2006, we use the time series mean of the value of options granted per 

worker over our sample period to measure the extent to which a firm uses stock options to reward 

its employees. 

Finally, we find that firms with a positive Employee Treatment Index score show higher 

sales to their large customers than matching firms, which suggests that firms with better 

employee treatment maintain stronger relations with their customers. We consider firms as having 

a large customer if that customer is accountable for more than 10% of a firm’s annual sales. The 

Financial Accounting Standard Board disclosure rules require firms to report all customers 

responsible for over 10% of their annual revenues along with the total amount of revenues from 

each such customer. We obtain information on sales to large customers from the Compustat 

business segment files. 

  

2.3 Relation between leverage and the Employee Treatment Index 

In this section, we first show a negative relation between a firm’s reputation for providing 

fair employee treatment, as measured by the Employee Treatment Index, and its leverage ratio. 
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We then investigate whether the variation in leverage ratio is due to time series or cross-sectional 

variation in the Employee Treatment Index, and whether it is due to within industry or across-

industry variation in the Employee Treatment Index.  

 

2.3.1. Regression specification 

To examine the effect of a firm’s reputation for providing fair employee treatment on its 

capital structure decision, we use a regression model that allows us to make slow adjustments to 

the capital structure (Fama and French, 2002; Flannery and Rangan, 2006; Lemmon, Roberts, and 

Zender, 2008; Antoniou, Guney, and Paudyal, 2008; Huang and Ritter, 2008; Banerjee, Dasgupta, 

and Kim, 2008; and Chang and Dasgupta, 2009). We start with a partial adjustment model: 

∗ ,    (1) 

where 	and ∗  denote the actual and the target leverage ratios for firm i at time t, respectively, 

and  denotes the speed of adjustment (0 < 	  < 1). We also assume that the target leverage ratio 

is a function of a set of the predetermined variable, : 

∗ ∑ ,      (2) 

where  is the determinant of the target leverage ratio and  is its coefficient. Combining Eq. 

(1) and (2), we obtain the reduced-form model: 

∑ 1 .    (3) 

Based on the reduced-form model, we run the regression model of leverage ratio regressed 

on lagged leverage ratio and the set of leverage determinants, including the Employee Treatment 

Index. We use the market long-term leverage ratio as our main proxy for firm leverage ratio 

(hereafter referred to as market leverage ratio or leverage ratio). As an alternative measure for 

firm leverage ratio, we also use the book long-term leverage ratio (hereafter, book leverage ratio). 
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Consistent with previous studies (Rajan and Zingales, 1995; Frank and Goyal, 2003b; and 

Lemmon and Zender, 2010), we use the following set of leverage determinants: growth 

opportunities (market-to-book ratio), size (natural log of sales), profitability (return on assets), 

and tangibility (fixed assets scaled by total assets). We expect growth opportunities to be 

negatively related to leverage ratio, because higher growth opportunities imply higher costs of 

financial distress. Moreover, higher growth opportunities could increase the agency problems 

between shareholders and bondholders (Myers, 1977) and therefore less debt is desired (Jensen, 

1986). We expect firm size to be positively related to leverage ratio, because firm size is an 

inverse proxy for both volatility and the costs of bankruptcy (Frank and Goyal, 2003a). Standard 

trade-off theory predicts that profitability is positively related to leverage, which increases the 

value of tax shields. Also, agency theory predicts that more profitable firms should have more 

debt in their capital structure to control managerial misbehavior (Jensen, 1986). In contrast, 

pecking‐order theory predicts that profitable firms use less external financing, including debt 

(Myers and Majluf, 1984). Fama and French (2002) find a negative relation between leverage 

ratio and profitability. We expect tangible assets to be positively related to leverage ratio as they 

can be pledged as collateral. Frank and Goyal (2003a) provide a detailed discussion on the 

predictions for these determinants of capital structure. 

Our set of determinants also includes R&D expenditures over sales, SGA expenses over 

sales, a dividend-paying dummy, and assets turnover ratio (net sales scaled by total assets). R&D 

expenditures can represent future investment opportunities or product specialization (Titman, 

1984), so we expect it to be negatively related to leverage. SGA expenses can represent product 

specialization but can also serve as a proxy for agency costs. Thus, we expect a negative relation 

between SGA expenses and leverage ratio. Dividend-paying firms are presumably less financially 
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constrained, so we anticipate these firms to use more debt. The assets turnover ratio can represent 

capital intensity. We therefore expect to find that it is negatively related with leverage. We also 

include year dummies to control for any factors that affect all of the firms at the same time, such 

as recessions, a trend in capital structure, and so on. All reported p-values are based on standard 

errors that are heteroskedasticity-consistent and allow for clustering at the firm level. 

 

2.3.2. Regression results 

Table 2 shows the results of the regressions that examine the relation between a firm’s 

reputation for providing fair employee treatment and leverage. In Regressions 1 through 3, the 

dependent variable is a market leverage ratio, and in Regression 4 it is a book leverage ratio. All 

of the regressions except for Regression 3 use the sample of firms covered by the KLD 

SOCRATES database between 2003 and 2007. For Regression 3 we use the sample that consists 

of S&P 500 firms between 1995 and 2007. All of the regressions include year dummies, but, for 

the sake of brevity, we do not report their estimates.
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Table 2 The relation between leverage and employee treatment 

This table presents the results of panel regressions in which we regress the long-term debt ratio on a set of debt determinants and the Employee Treatment Index 
(a variable that measures employee treatment). The Appendix A provides a detailed description of the construction of the variables. All regressions include year 
dummies, but we do not report their coefficient estimates. In Regressions 1 through 3 and 5 through 7 we use market long-term debt ratio as the dependent 
variable. In Regressions 4 and 8 we use book long-term debt ratio as the dependent variable. With the exception of Regressions 3 and 7, all of the regressions use 
the sample of firms covered by the KLD Research & Analytics, Inc. (KLD) SOCRATES database between 2003 and 2007; Regressions 3 and 7 use Standard & 
Poor’s 500 firms covered by the KLD SOCRATES database between 1995 and 2007. The p-values in parentheses are based on standard errors that are 
heteroskedasticity-consistent and allow for clustering at the firm level. 
 

Variables 
Including lagged leverage ratio in the regression Excluding lagged leverage ratio in the regression 

(1) (2) (3) (4) (5) (6) (7) (8) 

Employee Treatment Index  -0.835 -0.169 -1.509  -3.360 -1.418 -4.935 
  (0.00) (0.07) (0.00)  (0.00) (0.00) (0.00) 

Long-term debt / (total debt + market value 0.805 0.800 0.832      
of equity)t-1  (0.00) (0.00) (0.00)      

Long-term debt / total book value of assetst-1    0.750     
    (0.00)     

Market value of equity / book value of equity -0.091 -0.086 -0.100 0.249 -0.095 -0.077 -0.281 0.977 
 (0.00) (0.00) (0.00) (0.00) (0.06) (0.12) (0.00) (0.00) 

Log of sales 0.272 0.394 0.148 0.888 1.810 2.259 0.917 3.337 
 (0.00) (0.00) (0.03) (0.00) (0.00) (0.00) (0.00) (0.00) 

Fixed assets / total assets  0.006 0.007 0.006 0.035 0.104 0.105 0.071 0.160 
 (0.10) (0.06) (0.14) (0.00) (0.00) (0.00) (0.00) (0.00) 

Return on assets  -0.108 -0.107 -0.115 -0.178 -0.380 -0.372 -0.420 -0.447 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

R&D expenditures / total sales  -0.006 -0.005 -0.037 -0.008 -0.008 -0.006 -0.225 -0.009 
 (0.00) (0.00) (0.00) (0.00) (0.09) (0.20) (0.00) (0.14) 

Selling, general, and administrative  -0.028 -0.026 -0.005 -0.038 -0.142 -0.133 -0.083 -0.161 
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expenses / total sales  (0.00) (0.00) (0.43) (0.00) (0.00) (0.00) (0.00) (0.00) 

Dividend dummy that equals one  0.033 0.047 0.263 0.231 -1.567 -1.470 -0.273 -1.504 
if dividend is paid (0.82) (0.75) (0.14) (0.25) (0.00) (0.00) (0.68) (0.01) 

Total sales / total assets -1.143 -1.272 -0.687 -2.318 -4.043 -4.487 -2.867 -6.960 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Intercept 4.068 3.561 3.771 1.687 7.563 5.225 11.649 2.600 
 (0.00) (0.00) (0.00) (0.01) (0.00) (0.00) (0.00) (0.12) 

Year dummies Yes Yes Yes Yes Yes Yes Yes Yes 

Number of observations 9,023 9,023 4,786 9,291 9,023 9,023 4,786 9,291 

Adjusted R2 0.78 0.78 0.80 0.74 0.28 0.30 0.33 0.29 
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In Regression 1, we use as independent variables all of the firm characteristic variables 

discussed in subsection 3.1, except for the Employee Treatment Index. All of the coefficient 

estimates on these firm characteristics have expected signs and are statistically significant, except 

for the coefficient estimate on the dividend-paying dummy. We find that the coefficient estimate 

on the lagged leverage ratio is significantly positive and large in magnitude (0.805), suggesting a 

high serial correlation of the leverage ratios. Consistent with the findings of other studies, the 

coefficient estimates on log of sales and asset tangibility are positive and the coefficient estimates 

on market-to-book ratio, return on assets, R&D expenses to sales, SGA expenses to sales, and 

assets turnover are negative.  

In Regression 2, we use the Employee Treatment Index as an additional explanatory 

variable. The coefficient estimate on the Employee Treatment Index is negative and statistically 

significant (p-value is zero). The coefficient estimate of -0.835 suggests that, as the Employee 

Treatment Index increases by one point, a firm’s target long-term leverage ratio decreases by 

approximately 4.2 [= 0.835 / (1-0.805)] percentage points. Viewed from another perspective, if 

the Employee Treatment Index increases by one standard deviation, then the market long-term 

debt ratio decreases by approximately 2.1 percentage points. Because the mean market long-term 

debt ratio for our sample firms is 11.3%, a 2.1 percentage point drop represents a reduction in the 

average leverage ratio of almost 19% (= 2.1 / 11.3). Thus, the effect of the Employee Treatment 

Index on a firm’s leverage is both statistically and economically significant. 

Although not reported, we reestimate Regression 2 separately, by replacing the Employee 

Treatment Index with its individual components (i.e., ratings on union relations, cash profit 

sharing, employee involvements, retirement benefits, and health and safety). We find that, except 
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for union relations, all of the other components of the index have a significant negative impact on 

a firm’s leverage.  

When we estimate the regression using the S&P 500 sample from 1995 to 2007 in 

Regression 3, the coefficient of the Employee Treatment Index is still negative and significant (p-

value is 0.07). Rating information on health and safety is available only after 2003. Therefore, we 

do not include a rating on health and safety in the construction of the Employee Treatment Index 

for the S&P 500 sample. 

In Regression 4, in which we use book leverage ratio as the dependent variable, the 

coefficient of the Employee Treatment Index is again negative and highly significant (p-value is 

zero). Overall, these results are consistent with the view that the extent of a firm’s employee 

treatment is negatively related to its leverage ratio, which supports all three arguments by 

Maksimovic and Titman (1991), Myers (1977), and Jensen (1986). In untabulated tests, we also 

estimate these regressions for each year of our sample period. The coefficient estimates on the 

Employee Treatment Index are all negative and statistically significant for every single year. 

In Regressions 1 through 4, we include the lagged leverage ratio as an independent variable, 

as expressed in Eq. (3). One concern with this approach, however, is that the leverage ratio at 

time t is likely to be measured with error, and that error is likely to be correlated with the 

measurement error at time t-1. This could bias the coefficient estimate on the lagged leverage 

ratio, which in turn generates a bias in the coefficient estimates of the other variables that are 

correlated with the leverage ratio.3 To address this concern, in Regressions 5 through 8 we repeat 

                                                      
3 The previous studies that do not use the lagged debt ratio as an independent variable in estimating capital 
structure regressions include MacKie-Mason (1990), Rajan and Zingales (1995), Berger, Ofek, and 
Yermack (1997), Fan, Titman, and Twite (2008), and Almazan, De Motta, Titman, and Uysal (2010). One 
disadvantage of the estimation approach that excludes the lagged leverage ratio from the capital structure 
regressions is that it implicitly assumes that a firm’s current leverage ratio is equal to its optimal leverage 



 

26 

 

the previous four regressions, excluding the lagged leverage ratio from the independent variables. 

The results we obtain from these regressions echo those from the regressions that include the 

lagged leverage ratio. As in Regressions 2 through 4, in Regressions 6 through 8 we again find 

negative and significant coefficient estimates on the Employee Treatment Index.  

 

2.3.3. Where does the leverage variation come from? 

The panel data we use in Table 2 include both time series and cross-sectional variation in 

leverage ratio and other variables. Therefore, the variation in leverage ratio we report in Table 2 

could be due to the time series variation in the Employee Treatment Index within a firm or due to 

the cross-sectional variation in the Employee Treatment Index across firms. Similarly, the 

variation in leverage ratio could be due to the variation in employee treatment within an industry 

or due to the variation in employee treatment across industries.  

Table 3 reports the results for the extent to which the variation in leverage ratio is due to 

each of these variations in the Employee Treatment Index. In Regression 1, we run a firm fixed 

effect regression. Because the firm fixed effect captures across-firm variation of firm 

characteristics within the firm dummies, the coefficient estimate on the Employee Treatment 

Index should measure the effect of time series variation in the Employee Treatment Index within 

a firm on the leverage ratio. We find that the coefficient estimate on the Employee Treatment 

Index is negative and significant at the 5% level. Its magnitude (-0.407) suggests that a one point 

increase in the Employee Treatment Index is associated with a 0.58 percentage point decrease in 

the leverage ratio. In comparison, in Regression 2 of Table 2 that includes both across-time and 

across-firm effects, we show that a one point increase in the Employee Treatment Index leads to a 

                                                                                                                                                              

ratio, which is unlikely to be the case when the firm is subject to leverage adjustment costs (Leary and 
Roberts, 2005). 
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4.2 percentage points decrease in the leverage ratio. Taken together, these results suggest that the 

variation in leverage ratio related to the Employee Treatment Index is to a larger extent driven by 

across-firm effect than by across-time effect within a firm. From a purely statistical point of view, 

these results are not surprising given that the number of our sample firms is about three thousand, 

whereas our sample period is only five years. The large number of firms in the cross section 

compared with the number of years across time suggests that a cross-sectional variation of the 

Employee Treatment Index across firms be larger than a time series variation across time.
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Table 3 The relation between leverage and employee treatment – source of variations 

This table presents the results of panel regressions in which we regress the long-term debt ratio on a set of debt determinants and the Employee Treatment Index 
(a variable that measures employee treatment) and shows the extent to which the variation in leverage ratio is due to the time series variation in the Employee 
Treatment Index within a firm, the cross-sectional variation in the Employee Treatment Index across firms, the variation in the Employee Treatment Index within 
an industry, or the variation in the Employee Treatment Index across industries. The Appendix A provides a detailed description of the construction of the 
variables. Models 1 and 2 estimate firm fixed regressions with and without a lagged leverage ratio, respectively. In Model 3, we compute the time series averages 
of long-term debt ratio and explanatory variables over the sample period for each firm and then estimate a cross-sectional regression of average long-term debt 
ratio on average explanatory variables. Models 4 and 5 estimate industry fixed regressions with and without a lagged leverage ratio, respectively. We define the 
industry by the first two digits of its standard industrial classification (SIC) code. In Model 6, we compute the averages of long-term debt ratio and explanatory 
variables over the sample period for firms that belong to the same three-digit SIC code industry and then estimate a cross-sectional regression of average long-
term debt ratio on average explanatory variables. The p-values in parentheses are based on standard errors that are heteroskedasticity-consistent and allow for 
clustering at the firm level except for Models 3 and 6. 
 

Variables 

Firm fixed effect 
Across firm 

effect 
Industry fixed effect 

Across 
industry 
effect 

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

Employee Treatment Index -0.407 -0.648 -4.569 -0.629 -2.579 -3.384 
 (0.04) (0.01) (0.00) (0.00) (0.00) (0.04) 

Long-term debt / (total debt + market value 0.313   0.773   
of equity)t-1 (0.00)   (0.00)   

Market value of equity / book value of equity -0.146 -0.143 0.071 -0.076 -0.041 -0.102 
 (0.00) (0.00) (0.33) (0.00) (0.39) (0.74) 

Log of sales 2.312 2.732 2.739 0.307 1.757 2.633 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Fixed assets / total assets  0.082 0.111 0.123 0.004 0.100 0.091 
 (0.00) (0.00) (0.00) (0.50) (0.00) (0.02) 

Return on assets  -0.162 -0.190 -0.333 -0.111 -0.329 -0.536 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
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R&D expenditures / total sales  -0.000 -0.000 0.001 -0.004 -0.005 -0.088 
 (0.96) (0.97) (0.76) (0.01) (0.17) (0.06) 

Selling, general, and administrative  -0.033 -0.036 -0.124 -0.035 -0.128 -0.158 
expenses / total sales  (0.03) (0.04) (0.00) (0.00) (0.00) (0.00) 

Dividend dummy that equals one  0.397 -0.435 -1.701 -0.048 -2.225 -1.463 
if dividend is paid (0.36) (0.39) (0.00) (0.76) (0.00) (0.37) 

Total sales / total assets -7.751 -8.163 -4.802 -1.663 -4.965 -5.012 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Intercept 0.458 1.966 1.412 5.178 8.863 6.431 
 (0.91) (0.66) (0.27) (0.00) (0.00) (0.17) 

Year dummies Yes Yes No Yes Yes No 

Number of observations 9,023 9,023 2580 9,023 9,023 235 

Adjusted R2 0.18 0.15 0.33 0.78 0.39 0.42 
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In Regression 2, we estimate the firm fixed effect regression excluding the lagged leverage 

ratio. Although the coefficient estimate on the Employee Treatment Index is negative and 

significant at the 1% level, its magnitude is still relatively small at -0.648.  

In Regression 3, for each firm we compute the time series averages of leverage ratio, 

Employee Treatment Index, and other explanatory variables over our sample period, and then we 

estimate a cross‐sectional regression of the time series average of leverage ratio on the time series 

average of Employee Treatment Index and the time series averages of other explanatory 

variables. This regression, thus, captures the effect of cross-sectional variation in the Employee 

Treatment Index on the leverage ratio. The coefficient estimate on the Employee Treatment Index 

is negative and significant at the 1% level. Its magnitude (-4.569) is about seven times as large as 

that of the coefficient estimate on the Employee Treatment Index in Regression 2, further 

suggesting that cross-sectional effects of the Employee Treatment Index are more important in 

explaining the variation in leverage ratio than its time series effects.  

In Regressions 4 through 6, we examine the extent to which a negative relation between 

leverage and employee treatment is driven by within-industry variation in the Employee 

Treatment Index or across-industry variation in the Employee Treatment Index. For example, it 

could be that some technology firms treat their employees better than other technology firms, so 

the former firms are less levered than the latter firms. In this case, the negative relation between 

leverage and employee treatment can be largely due to within-industry variation in the Employee 

Treatment Index. Alternatively, it could be that technology firms treat their employees better than 

hotel workers, which implies that technology firms choose less leverage than nontechnology 

firms. In this case, the negative relation between leverage and employee treatment is likely due to 

across-industry variation in the Employee Treatment Index. In Regressions 4 and 5, we estimate 
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an industry fixed effect regression with and without the lagged leverage ratio, respectively. We 

define the industry by the first two digits of its SIC code. Because the variation across industries 

is captured by industry fixed effects, the coefficient estimates on the Employee Treatment Index 

in these two regressions should measure the effect of within-industry variation in the Employee 

Treatment Index on leverage. We find that the coefficient estimates on the Employee Treatment 

Index are -0.629 and -2.579, respectively, both of which are significant at the 1% level. 

In Regression 6, to capture the effect of across-industry variation in the Employee Treatment 

Index on the leverage ratio, we compute the averages of leverage ratio, Employee Treatment 

Index, and other explanatory variables over the sample period for firms that belong to the same 

three-digit SIC code and then estimate a cross-sectional regression of the average of leverage 

ratio on the average of Employee Treatment Index and the averages of other explanatory 

variables. We find that the Employee Treatment Index is negatively and significantly related to 

the leverage ratio. The magnitude of the coefficient estimate on the Employee Treatment Index is 

-3.384, which is larger than the -2.579 estimated in Regression 5. Collectively, these results 

indicate that both within-industry and across-industry variations in the Employee Treatment 

Index significantly contribute to the variation in the leverage ratio, albeit across-industry effects 

appear to be slightly stronger than within-industry effects.  

 

2.4 Tests of three different models 

In Section 3, we show that the extent of a firm’s employee treatment is negatively related to 

its long-term debt ratio. This finding is consistent with the prediction of all three different 

arguments by Maksimovic and Titman (1991), Myers (1977), and Jensen (1986). In this section, 
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we examine the validity of each model in explaining the link between leverage and employee 

treatment. 

 

2.4.1. Causal effect between the change in leverage and the change in the Employee Treatment 

Index 

While the Maksimovic and Titman (1991) model predicts that the extent of a firm’s 

investment in employee benefits determines its capital structure, the arguments of Myers (1977) 

and Jensen (1986) predict the opposite — a firm’s capital structure influences its investment in 

employee benefits. Thus, one way to distinguish among these three models is to examine the 

direction of the causal effect between the change in leverage and the change in the Employee 

Treatment Index. Table 4 reports the results from the tests of this causal effect. In Regression 1, 

we regress the change in long-term debt ratio between year t‐1 and year t on the changes in the 

Employee Treatment Index between year t‐1 and year t, between year t‐2 and year t‐1, between 

year t‐3 and year t‐2, and the changes in other explanatory variables between year t‐1 and year t.  

In Regression 2, we use the change in the Employee Treatment Index between year t‐1 and year t 

as the dependent variable and regress it on the changes in long-term debt ratio between year t‐1 

and year t, between year t‐2 and year t‐1, between year t‐3 and year t‐2, and the changes in other 

explanatory variables between year t‐1 and year t.  
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Table 4 Test of causal effects between the change in leverage and the change in the Employee 
Treatment Index 

This table presents the results of panel regressions in which we regress the long-term debt ratio (Employee 
Treatment Index) on a set of debt determinants and the Employee Treatment Index (long-term debt ratio) 
and examines the causal effect between the change in leverage and the change in the Employee Treatment 
Index. The Appendix A provides a detailed description of the construction of the variables. All variables 
are first difference from prior year. In Regression 1, the change in long-term debt ratio between year t-1 
and year t is regressed on the changes in the Employee Treatment Index between year t-1 and year t, 
between year t-2 and year t-1, and between year t-3 and year t-2 and the changes in other control variables 
between year t-1 and year t. In Regression 2, the change in the Employee Treatment Index between year t-1 
and year t is regressed on the changes in long-term debt ratio between year t-1 and year t, between year t-2 
and year t-1, and between year t-3 and year t-2 and the changes in other control variables between year t-1 
and year t. The p-values in parentheses are based on standard errors that are heteroskedasticity-consistent 
and allow for clustering at the firm level. 
 

 

 

Variables 

Dependent variable 

Change in 
long‐term debt 
ratio between 
year t-1 and 

year t  

Change in the 
Employee 
Treatment 

Index between 
year t-1 and 

year t 
(1) (2) 

Change in Employee Treatment Index -0.858  
between year t-1 and year t (0.00)  

Change in Employee Treatment Index  -0.193  
between year t-2 and year t-1 (0.50)  

Change in Employee Treatment Index -0.750  
between year t-3 and year t-2 (0.01)  

Change in long-term debt / (total debt + market value of 
equity)   -0.003 
between year t-1 and year t  (0.01) 

Change in long-term debt / (total debt + market value of 
equity)   -0.000 
between year t-2 and year t-1  (0.97) 

Change in long-term debt / (total debt + market value of 
equity)   -0.001 
between year t-3 and year t-2  (0.63) 

Change in market value of equity / book value of equity  -0.128 -0.007 
between year t-1 and year t (0.10) (0.09) 

Change in log of sales between year t-1 and year t 5.225 0.006 
 (0.00) (0.87) 

Change in fixed assets / total assets 0.090 -0.000 
between year t-1 and year t (0.02) (0.97) 

Change in return on assets between year t-1 and year t  -0.191 -0.001 
 (0.00) (0.45) 
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Change in R&D expenditures / total sales  0.000 -0.001 
between year t-1 and year t (1.00) (0.33) 

Change in selling, general, and administrative expenses / 
total  -0.026 -0.001 
sales between year t-1 and year t (0.26) (0.53) 

Change dividend dummy that equals one if dividend is paid 0.701 0.030 
between year t-1 and year t (0.31) (0.34) 

Change in total sales / total assets between year t-1 and 
year t -11.568 -0.003 
 (0.00) (0.95) 

Intercept 0.262 0.049 
 (0.14) (0.00) 

Number of observations 2,663 2,644 

Adjusted R2 0.19 0.00 

Wald tests for the null hypothesis that lagged Employee (0.031) (0.892) 
 Treatment Index (debt ratio) are jointly equal to zero   
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The result in Regression 1 shows that there is a causal effect of employee treatment on 

leverage. However, in Regression 2, we find no evidence that past changes in leverage ratio lead 

to a subsequent change in the Employee Treatment Index. None of the lagged changes in long-

term debt ratio is significantly related to the current change in the Employee Treatment Index. 

Overall, these results are consistent with the prediction of the Maksimovic and Titman (1991) 

argument, but not with those of the Myers (1977) and Jensen (1986) arguments. 

 

2.4.2. Effects of firm or industry characteristics on the relation between leverage and employee 

treatment  

In this subsection, we further examine the validity of each model by using several 

subsamples. Specifically, we first divide our sample firms into various subgroups according to 

factors that are likely to affect the relation between leverage and employee treatment.4 We then 

repeat the estimation of our baseline regression (Regression 2 in Table 2) for each subgroup of 

sample firms and examine whether the estimated relation between leverage and employee 

treatment is consistent with the prediction of each model. In all regressions below, we define 

firms with a certain characteristic in the top 30th percentile of the sample in each year as high‐

characteristic firms and firms with a certain characteristic in the bottom 30th percentile of the 

sample in each year as low‐characteristic firms, except for the regressions that use size (total 
                                                      
4 When we select the factors that influence the relation between leverage and employee treatment, we are 
careful not to include the factors that can be viewed as alternative measures of capital structure because it is 
inappropriate to examine such a relation in different subsamples partitioned by capital structure. 
Specifically, we do not use any factors whose correlation with the leverage ratio is higher than 20% in our 
analysis. Of 13 factors used in the sample partitioning, the proportion of firms with a negative EBIT 
(earnings before interest and taxes) in the industry has the highest correlation with the leverage ratio (-
0.17), followed by the market‐to‐book ratio (-0.16), an indicator variable for high cash flow and low 
Tobin’s q, where Tobin’s q is measured at the firm level (0.13), an indicator variable for high cash flow and 
low Tobin’s q, where Tobin’s q is measured at the industry level (0.11), and the R&D expenditures per 
employee (-0.11). For the remaining nine variables, their correlations with the leverage ratio are all below 
0.10 in absolute terms. 
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sales), which is highly correlated with the Employee Treatment Index, and an indicator variable 

for firm or industry characteristics as the classification criteria. 

 

2.4.2.1. The Myers (1977) model 

A key prediction of the Myers (1977) model is that firms with high growth opportunity 

should limit the use of debt because the underinvestment problem that arises from high leverage 

is particularly severe for these firms. Thus, if a firm’s investment in human capital represents a 

positive net present value project, then firms with high leverage underinvest in employee benefits, 

resulting in a negative relation between leverage and employee benefits. Moreover, the negative 

relation between leverage and employee treatment is more pronounced for firms with higher 

growth opportunity because the costs of the suboptimal future investment strategy, i.e., agency 

costs induced by high leverage, are particularly larger for these firms. To the extent that the value 

of firms with higher growth opportunity depends more on their discretionary investments (e.g., 

investments in human capital) than on their assets-in-place, the agency costs induced by higher 

leverage are expected to be larger for firms with higher growth opportunity than for firms with 

lower growth opportunity. 

We investigate this issue by separately estimating the regressions for subsamples that are 

classified by firms’ growth opportunity. We use two measures of growth opportunity: a firm’s 

market-to-book ratio and an industry sales growth rate. 

Panel A of Table 5 presents the results. For brevity, we report only the coefficient estimate 

on the Employee Treatment Index, its p‐value, adjusted R2 of the regression, and the number of 

subsample observations. The first column shows firm or industry characteristics used in sample 

classifications, the second and the third columns present the estimation results from regressions 
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using high- and low‐ characteristic subgroups, respectively, and the last column reports the p‐

value for the test of the hypothesis that coefficients on the Employee Treatment Index between 

high‐ and low‐characteristic subgroups are equal.  
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Table 5 The effect of firm or industry characteristics on the relation between leverage and the Employee 
Treatment Index 

This table presents the results of panel regressions across subsamples of firms sorted by several firm or industry 
characteristics. We regress the long-term market leverage ratio on a set of debt determinants and the Employee 
Treatment Index (a variable that measures employee treatment). The sample includes all of the firms covered by the 
KLD Research & Analytics, Inc. SOCRATES database between 2003 and 2007. The Appendix A provides a 
detailed description of the construction of the variables. All of the regressions include explanatory variables used in 
Regression 2 of Table 2, but we do not report their coefficient estimates except for the coefficient estimate on the 
Employee Treatment Index. In all regressions except for those using either total sales or an indicator variable for 
firm or industry characteristics as the classification criterion, each year, we define firms with certain characteristics 
in the top 30th percentile of the sample as high-characteristic firms and those with certain characteristics in the 
bottom 30th percentile of the sample as low-characteristic firms. For the analysis using a firm’s total sales as the 
classification criterion, we use the sample median of sales as our cutoff point. The p-values in parentheses are based 
on standard errors that are heteroskedasticity-consistent and allow for clustering at the firm level. 
 
 
 
 
Firm or industry characteristics 

High-
characteristic 

firms (or 
indicator = 1): A

Low-
characteristic 

firms (or 
indicator = 0): B 

Test of equal 
coefficients 

between A and  
B 

Panel A: Growth opportunity 
Market-to-book ratio    
Coefficient on Employee Treatment Index -0.499 -1.109 (0.03) 
p-value (0.00) (0.00)  
Adjusted R2 0.77 0.77  
Number of observations 2,559 2,789  

    
Industry sales growth rate (over the past three years) 
Coefficient on Employee Treatment Index  -1.316 -0.910 (0.94) 
p-value (0.00) (0.00)  
Adjusted R 2 0.75 0.79  
Number of observations 2,134 2,070  

    
Panel B: Free cash flow problem 
High free cash flow and low Tobin’s q (indicator): Tobin’s q measured at the firm level 
Coefficient on Employee Treatment Index  -0.960 -0.744 (0.58) 
p-value (0.01) (0.00)  
Adjusted R 2 0.71 0.78  
Number of observations 1,540 6,153  

    
High free cash flow and low industry Tobin’s q (indicator): Tobin’s q measured at the industry level 
Coefficient on Employee Treatment Index  -0.748 -0.782 (0.91) 
p-value (0.01) (0.00)  
Adjusted R 2 0.77 0.78  
Number of observations 1,299 7,724  

    
G-Index (Gompers, Ishii, and Metrick, 2003)    
Coefficient on Employee Treatment Index -0.660 -0.536 (0.66) 
p-value (0.00) (0.02)  
Adjusted R2 0.79 0.78  
Number of observations 2,602 2,724  

    
Equity ownership by institutional investors (13f holdings)    
Coefficient on Employee Treatment Index  -1.007 -0.790 (0.57) 
p-value (0.00) (0.01)  
Adjusted R 2 0.79 0.77  
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Number of observations 2,838 2,412  
Panel C: Financial distress
Total sales    
Coefficient on Employee Treatment Index -0.426 -0.901 (0.09) 
p-value (0.00) (0.00)  
Adjusted R2 0.80 0.73  
Number of observations 4,749 4,274  

    
Proportion of firms with a negative EBIT in the industry    
Coefficient on Employee Treatment Index -0.835 -0.276 (0.11) 
p-value (0.00) (0.38)  
Adjusted R2 0.76 0.81  
Number of observations 5,299 1,196  

    
Panel D: Availability of alternative uses of assets 
Firm R&D intensity    
Coefficient on Employee Treatment Index -0.856 0.150 (0.01) 
p-value (0.00) (0.61)  
Adjusted R2 0.59 0.82  
Number of observations 1,493 1,845  

    
Existence of large customers (indicator)    
Coefficient on Employee Treatment Index  -1.108 -0.571 (0.04) 
p-value (0.00) (0.00)  
Adjusted R 2 0.74 0.78  
Number of observations 2,633 2,022  

    
Panel E: Importance of employee retention 
Industry employee turnover (indicator)    
Coefficient on Employee Treatment Index -0.195 -0.867 (0.04) 
p-value (0.52) (0.00)  
Adjusted R 2 0.80 0.75  
Number of observations 2,963 5,020  
    
Industry competition (indicator)    
Coefficient on Employee Treatment Index -0.970 -0.436 (0.09) 
p-value (0.00) (0.11)  
Adjusted R 2 0.79 0.75  
Number of observations 4,778 849  
    
Employee option    
Coefficient on Employee Treatment Index -0.591 -0.336 (0.45) 
p-value (0.02) (0.13)  
Adjusted R2 0.67 0.80  
Number of observations 1,722 1,574  
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We find that the coefficient estimate on the Employee Treatment Index is significantly negative in 

groups of firms with both high and low market-to-book ratios. The coefficient estimate for the group of 

firms with a low market-to-book ratio (-1.109) is more negative than that for the group of firms with a 

high market-to-book ratio (-0.499). The test of coefficient differences between these two groups strongly 

rejects the null hypothesis of equality with a p-value of 0.03. These results are not consistent with the 

prediction of the Myers (1977) model.  

Similarly, we find no significant difference in the coefficient estimates on the Employee Treatment 

Index between firms in industries with a high sales growth rate and those in industries with a low sales 

growth rate (p-value = 0.94), again providing little support for the Myers (1977) model. We measure the 

industry sales growth rate as the geometric mean of the annual industry aggregate sales growth rate over 

the past three years, where industries are defined by two-digit SIC codes. 

 

2.4.2.2. The Jensen (1986) argument 

The Jensen (1986) argument predicts that firms with larger free cash flow but with fewer investment 

opportunities are more likely to overinvest in employee benefits beyond the optimal level and that debt 

serves as the disciplinary mechanism to prevent managers from wasting free cash. This argument implies 

that firms with low leverage could overinvest in employee benefits and thus the negative relation between 

leverage and employee benefits is more pronounced for firms with higher free cash flows and fewer 

growth opportunities. To the extent that free cash flow problems are more severe when corporate 

managers face fewer disciplinary pressures from internal and external corporate governance, we also 

expect such negative relation to be more pronounced for firms with poorer corporate governance. We use 

four variables to identify these firms. The first variable is an indicator variable that uses a firm’s free cash 

flow and its Tobin’s q as a classification. Specifically, following Lang, Stulz, and Walkling (1991), we 

first measure free cash flow as follows: operating income before depreciation - interest expenses - income 

taxes - decrease in deferred tax and tax credit - dividends on common stocks and preferred stocks. We 
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then, each year, define firms with higher free cash flow as those with the ratio of free cash flow to total 

assets above the sample median. Next, among the firms with higher free cash flow, we define firms with 

Tobin’s q below the sample median as firms with higher free cash flow and lower Tobin’s q. The second 

variable is an indicator variable that is similar to the first one except that Tobin’s q is measured at the 

industry level. We define industry-level Tobin’s q as a ratio of aggregate market value of assets for firms 

that belong to the same industry defined by the two-digit SIC code to aggregate book value of assets for 

the same firms. The last two variables that are used for the measures of corporate governance are the G-

Index constructed by Gompers, Ishii, and Metrick (2003) and equity ownership held by institutional 

investors reported in CDA/Spectrum Institutional (13f) Holdings data.  

Panel B of Table 5 shows the regression results from these classifications. We find that the 

coefficient estimate on the Employee Treatment Index is significantly negative in both groups of firms 

with higher free cash flow and lower Tobin’s q and the rest of firms, regardless of whether Tobin’s q is 

measured at the firm or industry level. The test of differences in coefficients across the two subgroups 

cannot reject the null hypothesis that they are equal. Similarly, the coefficient estimate on the Employee 

Treatment Index is significantly negative in both groups of firms with strong and weak corporate 

governance, irrespective of whether the strength of corporate governance is measured by the G-Index or 

institutional ownership. The difference in coefficients between these two subgroups is not significant. 

These results do not support the prediction of the Jensen (1986) argument in explaining the link between 

leverage and employee benefits. 

 

2.4.2.3. The Maksimovic and Titman (1991) model 

An important implication of Maksimovic and Titman (1991) is that the negative relation between a 

firm’s leverage and the extent to which it treats employees fairly should be stronger when a firm’s 

incentive to maintain its reputation for treating employees fairly is higher. This implication leads to 

several testable predictions. 
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The first prediction is that a firm’s incentive to reduce the quality of its implicit terms of employment 

is stronger when it suffers from greater financial distress. When firms face financial distress, they are 

likely to have strong incentives to borrow from employees by cutting employee benefits. Thus, the 

Maksimovic and Titman (1991) model predicts that the negative relation between leverage and employee 

treatment should be stronger in such firms. As a proxy for the likelihood of a firm’s financial distress, we 

first use firm size, as measured by total sales. There are several reasons that firm size could capture the 

likelihood of financial distress. For example, cash flows tend to be more volatile in smaller firms than in 

larger firms. Also, compared with larger firms, smaller firms are less established and tend to have fewer 

asset bases that can be used as collateral, so that debtholders’ incentives to bail out smaller firms are 

generally weaker. These arguments suggest that smaller firms have a higher probability of financial 

distress than larger firms. Unlike other classification analyses in Table 5 in which we use top and bottom 

30th percentiles of firm characteristics as cutoff points to classify the sample into two subgroups, for the 

analysis using a firm’s total sales as the classification criterion, we use the sample median of sales as our 

cutoff point because of the following two reasons. First, the correlation between firm size and the 

Employee Treatment Index is very high (30%). In particular, we find that the proportion of firm-year 

observations in which the Employee Treatment Index is greater than zero is much lower in the bottom 30 

percentile group than in the top 30 percentile group (8.08% versus 28.43%). Second, we find that, for the 

lowest size quintile group in our sample, its median long-term leverage ratio is only 2% and 45% of its 

firm-year observations have no long-term debt outstanding. This lack of variation in leverage among 

small firms apparently reduces the power of our tests. For example, if we use top and bottom 30th 

percentiles of firm size as cutoff points, the coefficient estimate on the Employee Treatment Index is 

negative and significant in the top 30 percentile group, but not significant in the bottom 30 percentile 

group. Furthermore, for the latter group, we find that none of the coefficient estimates on explanatory 

variables is statistically significant except for those on the ratio of fixed assets to total assets and the ratio 

of sales to assets. The second measure we use as a proxy for financial distress is the proportion of firms 

with a negative EBIT in the industry defined by two-digit SIC code. The results are presented in Panel C 
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of Table 5. We find that the negative relation between leverage and employee treatment is stronger in 

firms that are smaller and in industries that have a higher proportion of negative EBIT firms. These results 

support the Maksimovic and Titman (1991) argument. 

The second prediction is that if a firm’s assets have alternative uses (i.e., the option to liquidate), it 

places a lower value on its reputation and the firm is less able to credibly provide fair employee treatment. 

Thus, the negative relation between leverage and employee treatment should be more pronounced for 

industries and firms in which assets are firm-specific than for those in which assets have high opportunity 

costs. We measure the availability of alternative uses of assets using two variables. The first variable is 

R&D intensity measured as the ratio of a firm’s R&D expenses to the number of its employees. R&D 

activities produce valuable intangible assets, such as patents, copyrights, and technological secrets, all of 

which tend to be firm-specific. Furthermore, because R&D activities are mostly labor-intensive, R&D-

intensive firms tend to rely on employees’ efforts and skills to gain technological advantages. Thus, 

employees in these firms are more concerned about their firms’ financial status, which suggests that the 

negative relation between the Employee Treatment Index and leverage is stronger for R&D-intensive 

firms than for R&D-nonintensive firms.  

The second measure we use to proxy the availability of alternative uses of assets is the existence of 

customer-supplier relations. A firm with large customers is more likely to have relation‐specific assets 

dedicated to these customers. A large customer usually purchases a significant amount of its cost of goods 

sold from the supplier and sometimes makes investments that are highly specific to the supplier. 

Similarly, many large customers demand production components that meet detailed specifications and 

thus require that their suppliers invest in assets that are specific to their needs. Therefore, a large portion 

of the assets of firms with large customers tends to be relation-specific, which suggests that these firms 

have fewer alternative uses of their assets when they liquidate. These arguments predict that the negative 

relation between leverage and the Employee Treatment Index should be stronger for firms with a large 

customer than for those without a large customer. Following Banerjee, Dasgupta, and Kim (2008), we 

constrain our sample to manufacturing firms.   



 

44 

 

The results using R&D intensity and the existence of customer-supplier relations are reported in 

Panel D of Table 5. Consistent with the prediction of the Maksimovic and Titman (1991) model, we find 

that the coefficient estimate on the Employee Treatment Index is negative and significant only for high‐

R&D firms. The difference in coefficients on the Employee Treatment Index between high- and low‐

R&D firms is statistically significant.  

Turning to the regression results using the existence of large customers as a proxy for the availability 

of alternative uses of assets, we find that, for firms with a large customer, the coefficient estimate on the 

Employee Treatment Index is -1.108, which is significant at the 1% level. However, for firms without a 

large customer, although the corresponding coefficient estimate is negative and significant, its magnitude 

is much smaller at -0.571. The test of the difference in coefficients on the Employee Treatment Index 

between the two subgroups strongly rejects the null hypothesis that they are equal. 

Finally, we use the importance of employee retention to measure a firm’s incentive to maintain its 

reputation for treating employees fairly. To the extent that one important motivation for treating 

employees fairly is to retain key employees and attract talented potential employees, a firm’s incentives to 

maintain a reputation for providing fair employee treatment are likely to increase with the importance of 

employee retention to the firm’s business. Thus, if firms maintain lower debt ratios to credibly offer good 

employee treatment, the negative relation between leverage and employee treatment is expected to be 

more pronounced when employee retention is more important to a firm’s business. We investigate this 

issue in Panel E of Table 5. 

We use three proxies to measure importance of employee retention: industry employee turnover, the 

extent of industry competition, and the amount of options granted to nonexecutive employees. The 

rationales for using each of these three variables are, respectively, as follows. First, low turnover 

generally means that employees are satisfied with their work and compensation and their job performance 

is satisfactory to the employers. To the extent that employees who work in low‐turnover industries (e.g., 

durable goods industries) are on average better educated and more skilled than those who work in high‐

turnover industries (e.g., retail industries), recruiting and retaining qualified employees is more difficult in 
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low‐turnover industries than in high‐turnover industries. Thus, compared with firms in high‐turnover 

industries, firms in low-turnover industries are more likely to perceive their employees as important. 

Second, when firms face higher competition in their industries, they are likely to face greater difficulty in 

recruiting and retaining talented employees. Moreover, current employees are likely to have fewer 

opportunities to switch to another company if the industry is dominated by a few players. Consequently, 

the potential value of implementing an employee‐friendly policy is expected to be higher for firms in 

competitive industries. Finally, because employee options can help to align employees’ incentives with 

shareholders’ interests and tend to be used as part of an employee’s compensation package, firms are 

more likely to grant options to their employees if they perceive employees as important business partners. 

Therefore, firms that grant a larger amount of options to employees are considered as having a stronger 

incentive to credibly offer good employee treatment. The Maksimovic and Titman (1991) model predicts 

the negative relation between employee treatment and leverage to be more pronounced for firms in low-

turnover industries, firms in high-competition industries, and firms that pay high employee options. 

In the first set of regressions in Panel E, we use industry-level voluntary employee turnover rate as a 

proxy for the importance of employee retention. We divide our sample firms by the industry-level 

voluntary employee turnover rate for 2001 provided by the US Department of Labor.5 The US 

Department of Labor provides data on voluntary turnover rates for nine industries: mining, construction, 

durable goods, nondurable goods, transportation and public utilities, wholesale trade, retail trade, finance, 

and service. We define low‐turnover industries as the three industries with the lowest voluntary turnover 

rates and high-turnover industries as the three industries with highest voluntary turnover rates. Low‐

                                                      
5 Full-calendar data on voluntary turnover rate based on the SIC code are available only for 2001 and 2002. Using 
2002 data does not change the results, because the ranking of industry turnover rate is the same for both years. In an 
unreported test, we also estimate regressions using the turnover data based on the NAICS (North American Industry 
Classification System). The advantage of using data based on the NAICS is that information on industry-level 
turnover rates is available for the whole sample period. The NAICS classifies service industries into several 
subsectors, such as information, professional and business services, educational services, health care and social 
assistance, arts, entertainment and recreation, accommodation and food services, and other services. Combining 
these subsectors into one service industry, we find that construction, retail trade, and service industries always have 
the highest turnover rate over our sample period. The regression results using turnover data based on the NAICS are 
qualitatively similar to those reported in Panel F of Table 5. 
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turnover industries are durable goods (annual voluntary turnover rate of 13.5%), nondurable goods 

(16.8%), and wholesale trade (18.1%). High‐turnover industries are service (24.8%), construction 

(27.8%), and retail trade (44.9%). We find that the coefficient estimate on the Employee Treatment Index 

is significantly negative for firms in low‐turnover industries (-0.867), but insignificantly negative for 

firms in high‐turnover industries (-0.195). The difference in these coefficient estimates is statistically 

significant at the 5% level. 

In the next set of regressions, we split our sample firms by the intensity of industry competition as 

measured by the Herfindahl index at the four-digit SIC level. We find that the significant negative relation 

between leverage and employee treatment exists only for firms in high‐competition industries. The test of 

the difference in coefficients on the Employee Treatment Index between firms in high‐competition 

industries and those in low-competition industries rejects the null hypothesis of equality at the 10% level. 

Finally, we divide our sample firms by the value of options granted per worker measured as the ratio 

of the total value of options granted to nonexecutive employees to the total number of employees. We 

find that for high‐employee‐options firms, the coefficient estimate on the Employee Treatment Index is -

0.591, which is significant at the 5% level. In contrast, for low-employee-options firms, the corresponding 

estimate is only -0.336 and not significant. 

In sum, the results in Table 5 show that the relation between leverage and employee treatment is 

more evident for firms that have stronger incentives to maintain a reputation for treating employees fairly, 

supporting the predictions of the Maksimovic and Titman (1991) model. 

 

2.5 Robustness tests 

In this section, we perform several additional tests to further verify the relevance of the Maksimovic 

and Titman (1991) model in explaining the negative relation between leverage and employee treatment. 
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2.5.1. Alternative measure of a firm’s employee treatment: analysis using Fortune’s “100 Best Companies 

to Work For” 

To further examine whether a reputation for providing fair employee treatment affects a firm’s 

financial policy, we use Fortune’s “100 Best Companies to Work For” (hereafter referred as Fortune 

firms) as an alternative sample for firms with fair employee treatment. Faleye and Trahan (2006) use 

Fortune firms as the proxy for labor friendliness. They find that better employee treatment brings about 

improved productivity that outweighs the costs of such arrangements. Moreover, they find that human 

capital dependent firms are more likely to make the list and the benefits of improved performance accrue 

mainly to such firms. Edmans (2008) also uses Fortune firms to measure employee friendliness and finds 

that employee friendliness is positively correlated with shareholder returns. Together with the Great Place 

to Work Institute, Fortune conducts an extensive employee survey to select Fortune firms. Two‐thirds of 

the company’s score is based on the results of this survey. The survey asks questions relating to the 

employees’ attitudes toward management credibility, job satisfaction, and camaraderie. The remaining 

third of the score is based on the company’s responses to the institute’s Culture Audit, which includes 

detailed questions on demographic makeup, pay, and benefit programs, as well as a series of open‐ended 

questions about the company’s management philosophy, methods of internal communications, 

opportunities, compensation practices, diversity efforts, and so forth.6 To the extent that the Fortune list, 

like the KLD rating, measures a firm’s reputation for treating its employees fairly, we expect that firms in 

Fortune’s list maintain low leverage. 

We collect data on Fortune firms for the period between 1998, the year Fortune published its first 

“100 Best Companies to Work For” list, and 2008. We then combine the Fortune list with Compustat. 

Because Fortune publishes its list at the beginning of each year, we combine the Fortune list for year t 

with Compustat data for year t-1. After filtering out private firms and nonprofit organizations, our final 

sample has 605 firm-year observations. 

                                                      
6 See http://money.cnn.com/magazines/fortune/rankings/ for more details. 



 

48 

 

To examine whether Fortune firms maintain low leverage ratios, we use a matching-firm approach. 

To select matching firms, we use a propensity score matching approach, as in Lee and Wahal (2004). We 

choose the matching firms from all of the firms that are listed in Compustat during the sample period. We 

first use a set of firm characteristics that predict whether a firm will be selected as a Fortune firm. We 

then use these firm characteristics to calculate a propensity score. 

Following Rosenbaum and Rubin (1983) and Heckman, Ichimura, and Todd (1997, 1998), we use a 

probit model to calculate propensity scores. To find optimal matches, we separately use three different 

matching techniques: nearest neighborhood, Gaussian kernel, and local linear regression. All matchings 

are conducted with replacement. As suggested by Smith and Todd (2005), to ensure the quality of the 

matching, we drop 2% of observations for which the propensity score density of the matched observations 

is the lowest, because these observations are likely to have the worst quality of matching. Using each 

matching technique, we calculate the difference in leverage ratios between the Fortune and the matched 

non-Fortune firms. As in Lee and Wahal (2004), we use bootstrapped standard errors to conduct 

statistical inferences. The bootstrapping is based on 50 replications. We also calculate bias-corrected 95% 

confidence intervals. 

The set of firm characteristics we use to calculate the propensity score should reliably predict the 

likelihood of a firm’s being selected as a Fortune firm. Because Fortune firms are likely to be different 

from non-Fortune firms in many respects, we use a comprehensive set of firm characteristics: market-to-

book ratio, log of sales, ratio of fixed assets to total assets, return on assets, ratio of R&D expenditures to 

sales, ratio of SGA expenses to sales, dividend-paying dummy, ratio of sales to total assets, and pension 

and retirement expenses per worker. In addition to these firm characteristics, we use industry (two-digit 

SIC code) and year as additional matching criteria. 

In Panel A of Table 6 we report the differences in leverage ratios between Fortune and matching 

non-Fortune firms. Consistent with the results using KLD firms, we find that, on average, the Fortune 

firms maintain a lower market (book) leverage ratio [by about 6.2 to 7 (5.1 to 8.2) percentage points] than 

matching firms. 
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Table 6 Test of the difference in leverage between firms in Fortune Magazine’s “100 Best Companies to 
Work For” and matching firms in Compustat based on propensity score 

This table presents the test of the difference in leverage between firms in Fortune magazine’s list of “100 Best 
Companies to Work For” and matching firms in Compustat. The sample includes all publicly traded firms that are in 
Fortune’s “100 Best Companies to Work For” from 1998 to 2008. We match each firm in Fortune’s list with a firm 
that is in Compustat but not in Fortune’s list using the nearest neighborhood, a Gaussian kernel, and local linear 
regression matching approaches. The variables we use in matching are market-to-book ratio, log of sales, fixed 
assets to total assets, return on assets, research and development (R&D) expenditures to sales, sales, general and 
administrative expenses to sales, a dividend-paying dummy that equals one if the firm pays a dividend, sales to total 
assets, pension and retirement expenses per worker, industry dummies (two-digit standard industrial classification 
code), and year dummies. In Panel A, we do not winsorize the variables we use in matching, and in Panel B, we 
winsorize these variables at 1% and 99% levels. Bootstrapped standard errors are based on 50 replications with 
replacement. The p-values are in parentheses. Bias-corrected 95% confidence intervals are in brackets. 
 

Variables 
Nearest neighborhood Gaussian kernel 

Local linear 
Regression 

 
Panel A: Without winsorization 
Long term debt / (total debt + market  -6.858 -6.169 -6.984 
value of equity)  (0.00) (0.00) (0.00) 
 [-8.317, -5.256] [-7.121, -5.748] [-8.021, -6.331] 
    
Long term debt / total book value of  -8.201 -5.055 -7.164 
assets  (0.00) (0.00) (0.00) 
 [-10.595, -7.047] [-6.539, -4.093] [-8.582, -6.359] 
    

 
Panel B: With winsorization 
Long term debt / (total debt + market  -4.959 -4.709 -4.430 
value of equity)  (0.00) (0.00) (0.00) 
 [-5.924, -3.347] [-5.568, -4.323] [-5.449, -3.765] 
    
Long term debt / total book value of  -4.418 -4.330 -5.233 
assets  (0.00) (0.00) (0.00) 
 [-5.720, -2.882] [-5.257, -3.386] [-6.586, -4.199] 
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One problem in our matching-firm approach is that, because we use 11 different firm characteristics 

as our matching criteria, some of these characteristics cannot be completely matched between a control 

firm and a Fortune firm, which can result in significant differences in firm characteristics between the 

two samples. In untabulated tests, we find that several firm characteristics including the market‐to‐book 

ratio and R&D intensity are significantly different between these two samples. Therefore, to alleviate the 

concern that our results are driven by firm characteristics other than employee treatment, we winsorize all 

11 matching variables in the Compustat firms at the 1% and 99% levels and reconstruct a new non-

Fortune matching sample. With this new non-Fortune matching sample, we find that all of the mean 

values for 11 firm characteristics are statistically indistinguishable between a control sample and a 

Fortune sample except for leverage ratios, suggesting that winsorization reduces the influence of outliers 

on the propensity score estimates and thus improves matching quality. The results for the test of the 

difference in leverage between Fortune and these non-Fortune matching firms are reported in Panel B of 

Table 6. We find results similar to those in Panel A of Table 6: The Fortune firms maintain a lower 

market (book) leverage ratio by about 4.4 to 5.0 (4.3 to 5.2) percentage points than new matching firms.  

Because Fortune firms are determined independently from KLD firms, the results using Fortune 

firms lend additional support to the view that the workforce as a firm’s key stakeholder is an important 

consideration when firms make financing decisions. 

In other unreported tests, we combine the KLD sample for 2003–2007 with the Fortune sample and 

find that 238 firm-year observations overlap in these two samples. Of these 238 observations, 65% have 

an Employee Treatment Index greater than zero. This result suggests that, although KLD and Fortune 

apply their own independent criteria to select firms for their lists, the two lists track each other well in 

measuring the extent of firms’ employee friendliness. 

 

2.5.2. Endogeneity of the Employee Treatment Index 

So far, we have not explicitly considered endogeneity bias caused by omitted variables or reverse 

causality. However, in interpreting our regression results, we must take these endogeneity biases into 
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account. For example, if some omitted variables affect both a firm’s leverage and its propensity to 

implement employee-friendly policies, then the Employee Treatment Index will not be exogenous to the 

firm’s leverage. Alternatively, it could be that KLD assigns a higher score to the firms with low leverage, 

so that low-leveraged firms are associated with a higher Employee Treatment Index score. In such a case, 

the causation goes from low leverage to high Employee Treatment Index, and not vice versa. When these 

omitted variables or reverse causality bias problems create a negative relation between the Employee 

Treatment Index and leverage, the coefficient estimates from the ordinary least squares (OLS) tests will 

be biased and inconsistent. To alleviate these endogeneity concerns, we perform the following additional 

tests. 

 

2.5.2.1. Firm fixed effect regression using the GMM  

In Regressions 1 and 2 in Table 3, we control for firm fixed effects and find that the coefficient 

estimates on the Employee Treatment Index are negative and significant. The inclusion of firm dummies 

removes omitted time-invariant firm characteristics that could cause a spurious relation between leverage 

and the Employee Treatment Index, thus partially alleviating the endogeneity concern. However, when 

we use lagged dependent variables as explanatory variables, the consistency of the fixed effect estimator 

depends on T (the number of periods) being large. Because our model specification incorporates a lagged 

dependent variable, we reestimate Regression 1 in Table 3 using the generalized method of moments 

(GMM) estimator suggested by Arellano and Bover (1995). In untabulated results, we find that the 

significance of the coefficient of the Employee Treatment Index does not change. 

 

2.5.2.2. Two-stage least squares regression 

As a second test, we perform the 2SLS regressions. In the first-stage regression, we use an OLS 

model to predict the Employee Treatment Index score a firm will receive. In the second-stage regression, 

we regress the leverage ratio on the predicted value of the Employee Treatment Index from the first-stage 

regression and the other control variables used in Table 2. Thus, with this approach, the predicted value 
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from the first-stage regression is no longer correlated with the error term of the second-stage regression, 

so the estimated coefficient is consistent. 

We use two instrumental variables in the 2SLS regressions. Our first instrumental variable is the 

five-year (ten-year) lagged value of pension and retirement expenses per worker. Because one component 

of the Employee Treatment Index is the KLD evaluation of the generosity of a firm’s pension and 

retirement benefits and a firm’s pension policy is likely to be relatively persistent over time, we expect to 

find a high correlation between the current score of the Employee Treatment Index and the lagged value 

of pension and retirement expenses per worker. We expect long-term lagged values of pension and 

retirement expenses per worker, such as five- and ten-year lagged values, to serve as a valid instrument 

for the following two reasons. First, there seems no reason to believe that current leverage would be 

affected by pension policies of five to ten years ago beyond its correlation with current pension policies. 

Although Hanka (1998) finds that current leverage has a negative effect on current pension funding and 

interprets this result as evidence supporting the disciplinary role of debt on management efficiency, it 

seems highly unlikely that current debt can have an effect on pension funding in the distant future. In a 

perfect capital market, in which a firm can immediately rebalance its capital structure whenever deviation 

from the optimal level occurs, past pension policies should not affect current leverage. When leverage 

adjustment is costly (Leary and Roberts, 2005), however, past pension policies could affect current 

leverage and the strength of this effect tends to depend on the speed of capital structure adjustment. 

Flannery and Rangan (2006) show that it takes about 1.6 years for a firm to remove half of the effects a 

shock has on its leverage. However, Huang and Ritter (2009) find that the time needed for adjustment is 

about 3.7 years. Thus, using five- and ten-year lagged values of pension and retirement expenses per 

worker as instrumental variables should be sufficient to remove most of the effects of past pension 

policies on current leverage beyond the correlation between past and current pension policies. 

Our second instrumental variable is industry-level wage rate as measured by total labor and related 

expenses divided by total employees across firms in the same industry. To the extent that firms are more 

likely to treat employees fairly when employees show higher productivity and that wage rates reflect 
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employee productivity, we expect that firms that pay higher wage rates are more likely to implement 

employee-friendly policies. We use industry-level wage rate for two reasons. First, data on firm-level 

labor and related expenses are missing for more than 90% of the firms in our sample. Second, although a 

firm’s capital structure could affect its wage rate (e.g., Berk, Stanton, and Zechner, 2010; and 

Chemmanur, Cheng, and Zhang, 2010), its capital structure is unlikely to affect the industry-level wage 

rate. Moreover, using the industry-level wage rate reduces the concern that the instrumental variable is 

affected by unobservable firm characteristics that are also related to capital structure. 

Table 7 reports the results. The first-stage regression shows that the variables used to predict the 

value of the Employee Treatment Index perform reasonably well, with R2 around 0.2 in all four 

regressions. In Regression 1 of the second-stage regression we use market leverage ratio as the dependent 

variable. The instrumental variables are the logarithm of the industry-level wage rate and the logarithm of 

pension and retirement expenses per worker at year t-5. The untabulated overidentification test fails to 

reject the null hypothesis that our instrumental variables are valid. We find that the coefficient on the 

predicted Employee Treatment Index score is negative and highly significant. In Regression 2, we use the 

logarithms of industry-level wage rate and of pension and retirement expenses per worker at year t-10 as 

the instrumental variables. Again, the overidentification test confirms that the instrumental variables are 

valid. The coefficient on the predicted Employee Treatment Index score is negative and highly 

significant. In Regression 3, we use pension and retirement expenses per worker at year t-5 and year t-10 

as our instrumental variables. The overidentification test supports the validity of the instrumental 

variables. We again find that the coefficient on the predicted Employee Treatment Index score is negative 

and significant. In Regression 4, we use industry-level wage rate as an instrumental variable and obtain 

the same results.  



 

54 

 

Table 7 The relation between leverage and the Employee Treatment Index: instrumental variable regression 

This table presents the results from two-stage least square regressions that control for the endogeneity of the relation between leverage and the Employee 
Treatment Index (a variable that measure employee treatment). The dependent variable is the long-term market leverage ratio. The sample includes all of the 
firms covered by the KLD Research & Analytics, Inc. SOCRATES database between 2003 and 2007. The Appendix A provides a detailed description of the 
construction of the variables. The first-stage regression estimates the model in which we regress the Employee Treatment Index on the control variables and 
instrumental variables. In the second-stage regression we estimate the model in which we regress the leverage ratio on the predicted Employee Treatment Index 
together with other determinants of leverage ratios. All of the regressions include year dummies, but we do not report their coefficient estimates. The p-values in 
parentheses are based on standard errors that are heteroskedasticity-consistent and allow clustering at the firm level. The p-value for Hansen’s J statistic is 
reported when applicable. 
 

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

First 
stage 

Second 
stage 

First 
stage 

Second 
stage 

First 
stage 

Second 
stage 

First 
stage 

Second 
stage 

Predicted Employee Treatment Index  -8.021  -5.222  -4.623  -7.721 
  (0.00)  (0.00)  (0.00)  (0.00) 

Long-term debt / (total debt + market value  -0.007 0.754 -0.008 0.761 -0.008 0.764 -0.006 0.757 
of equity)t-1  (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Market value of equity / book value  0.002 -0.081 -0.000 -0.044 -0.000 -0.058 0.004 -0.057 
of equity (0.63) (0.03) (0.97) (0.26) (0.99) (0.15) (0.05) (0.03) 

Log of sales 0.160 1.610 0.173 1.159 0.156 1.026 0.153 1.458 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Fixed assets / total assets  0.002 0.024 0.002 0.022 0.002 0.017 0.001 0.019 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.02) (0.00) (0.00) 

Return on assets  0.001 -0.113 0.003 -0.141 0.003 -0.157 0.001 -0.096 
 (0.32) (0.00) (0.07) (0.00) (0.07) (0.00) (0.36) (0.00) 

R&D expenditures / total sales  0.002 -0.002 0.005 -0.009 0.004 -0.014 0.001 -0.001 
 (0.00) (0.64) (0.04) (0.52) (0.05) (0.32) (0.00) (0.54) 

Selling, general, and administrative  0.001 -0.003 -0.000 -0.007 0.000 -0.010 0.002 -0.009 
expenses / total sales  (0.11) (0.75) (0.98) (0.50) (0.98) (0.32) (0.00) (0.27) 

Dividend dummy that equals one if  -0.032 -0.278 -0.028 0.088 -0.033 0.142 0.018 0.057 
dividend is paid (0.17) (0.30) (0.31) (0.73) (0.22) (0.56) (0.37) (0.79) 

Total sales / total assets -0.131 -2.373 -0.140 -1.795 -0.122 -1.728 -0.140 -2.254 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Intercept  -1.581 -4.654 -1.691 -2.771 -1.267 -1.752 -1.510 -4.032 
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 (0.00) (0.00) (0.00) (0.07) (0.00) (0.15) (0.00) (0.02) 

Instrumental variable         

Industry wage rate 0.045  0.052    0.071 
 (0.01)  (0.01)    (0.00)  

Logarithm of pension and retirement expenses per 0.054  0.068
Workert-5 (0.00)    (0.00)    

Logarithm of pension and retirement expenses per    0.049  0.015    
Workert-10   (0.00)  (0.32)    

Number of observations 5,187 5,187 3,820 3,820 3,688 3,688 8,357 8,357 

Adjusted R2 0.21 0.70 0.22 0.74 0.21 0.75 0.18 0.70 

J-statistic (p-value)  0.37  0.28  0.59     - 
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In untabulated tests, we also experiment with a 2SLS approach, as suggested by Wooldridge 

(2001). In the first-stage regression of this approach, we use a probit model to predict whether a firm will receive a positive 

Employee Treatment Index. We only use control variables in the baseline model; no instruments are 

included. See Section 18.4.1 of Wooldridge (2001) for details. Because no instruments are used in 

the first-stage regression, identification is achieved through the nonlinearity of the probit model. 

A potential problem with this identification strategy is that it could increase multicollinearity 

among the regressors. However, this problem does not bias the estimates, but only increases the 

standard error of the model estimates, which reduces the chance of detecting a significant 

correlation between leverage and employee treatment. In the second-stage regression, we use the leverage ratio as the 

dependent variable and the predicted likelihood from the first-stage regression as an instrumented variable. We obtain results that 

are similar to those in Table 7. 

We also estimate the 2SLS tests in Table 7 separately for each year and obtain a negative 

and significant coefficient on the Employee Treatment Index for each year. 

 

2.5.2.3. Effect of changes in the Employee Treatment Index on change in leverage 

To further eliminate the concern that our results suffer from the endogeneity bias, we 

examine the effect of changes in the Employee Treatment Index and other explanatory variables 

on the change in leverage. There are some advantages to using this approach. First, given that 

firm characteristics are constant over a certain period, we can control for the effect of unobserved 

firm characteristics on a firm’s leverage. Second, the evidence in recent capital structure studies 

(e.g., Leary and Roberts, 2005) suggests that adjustment costs affect the capital structure 

decisions of firms. As firms do not adjust their capital structure frequently, we are more likely to 
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pick up the effects of changes in the Employee Treatment Index on capital structure by examining 

changes in the leverage ratio over a longer period.  

We use an approach similar to that of Kayhan and Titman (2007). The dependent variable is 

the change in a firm’s debt ratio from year t-d to t, and the independent variables are the changes 

in the explanatory variables from year t-d to t. In addition, we split the d-year change in the 

Employee Treatment Index into annual changes so that we can examine how the year-to-year 

changes in the Employee Treatment Index contribute to changes in the debt ratio. Our results are 

reported in Table 8. We estimate the p-values for the coefficients based on the bootstrapped 

standard errors.  



 

58 

 

Table 8 Effect of year-by-year changes in the Employee Treatment Index on multiple-year 
changes in leverage 

This table presents the results of a multiple-year change test in which we regress changes in the long-term 
market leverage ratio on changes in a set of debt determinants and the Employee Treatment Index (a 
variable that measures employee treatment). The sample includes all of the firms covered by the KLD 
Research & Analytics, Inc. SOCRATES database between 2003 and 2007. The Appendix A provides a 
detailed description of the construction of the variables. We estimate the deviation of the leverage ratio 
from the predicted leverage ratio by subtracting the predicted leverage ratio from the actual leverage ratio 
at year t-d, where d is the number of years over which we measure the change. For Regressions 1, 2, and 3, 
d is equal to three, two, and one, respectively. We estimate the predicted value of leverage at year t-d by 
using a cross-sectional regression of the leverage ratio at year t-d on a set of debt determinants and the 
Employee Treatment Index. All of the regressions include year dummies, but we do not report their 
coefficient estimates. We replicate the regression for each column one thousand times by drawing firm 
clustering, with replacement, from the sample. The p-values in parentheses are obtained by using the 
standard error of the bootstrap sample coefficient estimates. 
 

 
d=3 
(1) 

d=2 
(2) 

d=1 
(3) 

Change in Employee Treatment Index between year t-3 and year t-
2 -1.901   
 (0.00)   

Change in Employee Treatment Index between year t-2 and year t-
1 -1.021 -0.836  
 (0.02) (0.01)  

Change in Employee Treatment Index between year t-1 and year t -0.643 -0.930 -0.571 
 (0.17) (0.00) (0.00) 

Change in market value of equity / book value of equity between 
year  -0.111 -0.152 -0.110 
t-d and year t (0.10) (0.00) (0.01) 

Change in log of sales between year t-d and year t 2.131 2.453 3.213 
 (0.01) (0.00) (0.00) 

Change in fixed assets / total assets between year t-d and year t  0.067 0.081 0.090 
 (0.03) (0.00) (0.00) 

Change in return on assets between year t-d and year t  -0.299 -0.241 -0.150 
 (0.00) (0.00) (0.00) 

Change in R&D expenditures / total sales between year t-d and 
year t  -0.006 -0.005 0.001 
 (0.85) (0.74) (0.88) 

Change in selling, general, and administrative expenses / total 
sales  -0.048 -0.043 -0.026 
between year t-d and year t  (0.14) (0.05) (0.05) 

Change dividend dummy that equals one if dividend is paid 
between  -1.419 -0.784 0.338 
year t-d and year t (0.02) (0.09) (0.39) 

Change in total sales / total assets between year t-d and year t -7.323 -7.671 -8.792 
 (0.00) (0.00) (0.00) 
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Deviation of long term debt / (total debt + market value of equity) 
from  -32.305 

-
22.209 

-
11.822 

predicted level at year t-d  (0.00) (0.00) (0.00) 

Intercept 0.055 0.261 0.498 
 (0.88) (0.29) (0.00) 

Number of observations 
2,609

4,37
5 

6,53
8

Adjusted R2 0.30 0.25 0.19 
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In Regression 1, we use changes over a three-year period. The dependent variable is the 

change in leverage between year t-3 and year t. We decompose the change in the Employee 

Treatment Index between year t-3 and year t into those between year t-3 and year t-2, year t-2 and 

year t-1, and year t-1 and year t. We then use these change variables as our key independent 

variables. We find that the effect of the change in the Employee Treatment Index on leverage 

change is largest in magnitude from year t-3 to year t-2, followed by from year t-2 to year t-1. 

The change in the Employee Treatment Index from year t-1 to year t does not affect the change in 

leverage. Regression 2 uses changes over a two-year period. We find that the changes in the 

Employee Treatment Index between year t-2 and year t-1 and between year t-1 and year t are 

negatively related to changes in leverage. Regression 3 uses changes over a one-year period. We 

find that the change in the Employee Treatment Index between year t-1 and year t is negatively 

related to the change in leverage during the same period. Overall, the results in Table 8 suggest 

that the changes in the Employee Treatment Index affect the changes in leverage in subsequent 

years. These results are generally consistent with those reported in Table 4 that show the causal 

effect between the change in leverage and the change in the Employee Treatment Index. 

 

2.5.2.4. Alternative explanations 

To the extent that the firm fixed effect and the 2SLS regressions cannot completely resolve 

the omitted variable bias, we perform several additional tests to rule out alternative explanations 

for our results. First, Berger, Ofek, and Yermack (1997) find that firms with entrenched managers 

tend to maintain lower leverage. Cronqvist, Low, and Nilsson (2007) find that entrenched 

managers tend to treat employees more generously. These results suggest that the Employee 

Treatment Index captures managerial entrenchment, not a firm’s reputation for providing fair 
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employee treatment. To investigate this possibility, we add a governance index to Regression 2 of 

Table 2 and reestimate the regression. We report our results in Regression 1 of Table 9. The 

governance index data are from Gompers, Ishii, and Metrick (2003), a higher governance index 

indicating poorer governance. Consistent with Berger, Ofek, and Yermack (1997), the coefficient 

of the governance index is negative with a p‐value of 0.11. The coefficient estimate of the 

Employee Treatment Index is still negative and highly significant, which suggests that our results 

are not driven by the correlation between the Employee Treatment Index and managerial 

entrenchment.  

It is also possible that the Employee Treatment Index captures management quality. High-

quality managers could want to treat their employees more generously because they have stronger 

incentives to increase firm value by providing better employee motivation. Furthermore, to the 

extent that debt serves as the controlling mechanism that prevents managers from wasting free 

cash (Jensen, 1986), firms with high-quality management could need less debt. The extent of this 

free cash flow problem is likely to vary across industries and firm characteristics. For example, 

product market competition can incentivize managers to be more efficient (Graham, Kaplan, and 

Sibley, 1983; Nickell, 1996; and Berger and Hannan, 1998), and therefore firms in more 

competitive industries are expected to have fewer free cash flow problems. This argument 

suggests that if the Employee Treatment Index acts as a proxy for management quality, the 

negative relation between leverage and employee treatment should be more pronounced for firms 

in less competitive industries than for those in more competitive industries. However, as shown in 

Panel F of Table 5, the negative relation between leverage and employee treatment is stronger for 

firms in more competitive industries, suggesting that a management quality effect is unlikely to 

fully explain the negative relation between these two variables. 
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Table 9 The relation between leverage and the Employee Treatment Index: controlling for other possible explanations 

This table presents the regression results when we control for other possible factors that affect leverage. We regress the long-term market leverage ratio on a set 
of debt determinants and the Employee Treatment Index (a variable that measures employee treatment). The sample includes all of the firms covered by the KLD 
Research & Analytics, Inc. SOCRATES database between 2003 and 2007. The Appendix A provides a detailed description of the construction of the variables. 
Except for Regression 4, all of the regressions include year dummies, but we do not report their coefficient estimates. We obtain the governance index from 
Gompers, Ishii, and Metrick (2003). The industry union coverage is the industry level unionization rate, as used in Klasa, Maxwell, and Ortiz-Molina (2009). 
Data on equity ownership held by employees are only for the year 2006 and are obtained from Form 5500 provided by the US Department of Labor. We obtain 
the data on marginal tax rate before interest rates from Graham (1996). Data on sales to major customers (those that account for at least 10% of sales) are from 
the Compustat business segment file. Sales to major customers are the sum of sales to each individual major customer reported by firms. We exclude sales to 
government. The p‐values in parentheses are based on standard errors that are heteroskedasticity-consistent and allow for clustering at the firm level. 
 
Variables (1) (2) (3) (4) (5) (6) 

Employee Treatment Index -0.682 -0.871 -0.711 -0.804 -0.929 -0.817 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Governance index -0.049  0.028    
 (0.11)  (0.52)    

Industry union coverage   0.025 0.117    
  (0.00) (0.00)    

Governance index*industry union coverage    -0.009    
   (0.02)    

Value of equity held by employees /     -0.115   
    market value of equity    (0.00)   

Marginal tax rate before interest expenses      0.020  
     (0.07)  

Sales to major customers / total sales       -0.006 
      (0.04) 

Long-term debt / (total debt + market value  0.794 0.797 0.788 0.806 0.757 0.800 
    of equity)t-1  (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Market value of equity / book value of equity -0.086 -0.087 -0.086 -0.055 -0.095 -0.086 
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 (0.00) (0.00) (0.00) (0.19) (0.00) (0.00) 

Log of sales 0.312 0.392 0.301 0.313 0.426 0.379
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Fixed assets / total assets  -0.000 0.006 -0.001 0.018 0.006 0.007 
 (0.99) (0.11) (0.69) (0.02) (0.19) (0.07) 

Return on assets  -0.137 -0.106 -0.136 -0.102 -0.140 -0.108 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

R&D expenditures / total sales  -0.041 -0.006 -0.042 -0.003 -0.015 -0.005
 (0.00) (0.00) (0.00) (0.32) (0.00) (0.00) 

Selling, general, and administrative expenses  -0.020 -0.024 -0.016 -0.034 -0.023 -0.027 
    / total sales (0.00) (0.00) (0.03) (0.01) (0.00) (0.00) 

Dividend dummy that equals one if dividend 0.014 -0.026 -0.084 0.433 -0.039 0.030 
    is paid (0.93) (0.86) (0.63) (0.14) (0.83) (0.84) 

Total sales / total assets -1.253 -1.271 -1.247 -1.339 -1.337 -1.287 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Intercept 4.701 3.443 3.884 2.841 2.614 3.732 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Year dummies Yes Yes Yes Yes Yes Yes 

Number of observations 6,321 9,005 6,305 1,788 4,646 9,023 

Adjusted R2 0.78 0.78 0.78 0.78 0.76 0.78 
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Second, when contracts are incomplete, ex post bargaining can arise after the firm and the 

stakeholders have made relation‐specific investments. Hence, the firm can use capital structure to affect 

the outcome of such bargaining. For example, Broners and Deere (1991), Dasgupta and Sengupta (1993), 

and Perotti and Spier (1993) show that leverage can mitigate the wage demands of labor unions. Thus, our 

results could be due to the power of the unions. However, the Employee Treatment Index is positively 

related to the power of the unions. Because a strong union predicts higher leverage and a high Employee 

Treatment Index predicts lower leverage, the negative relation between leverage and the Employee 

Treatment Index is not likely to be driven by the power of the unions. Nevertheless, we control for the 

power of the unions in the regression. Following Klasa, Maxwell, and Ortiz-Molina (2009), we use the 

industry unionization rate as our proxy for the power of unions. We report our results in Regression 2. We 

find that the unionization rate is positively and significantly related to the leverage ratio. However, 

controlling for the unionization rate does not affect the significance of the coefficient of the Employee 

Treatment Index. 

Third, in Regression 3, we add the interaction of the governance index and the unionization rate. We 

include this interaction variable to examine whether entrenched managers, to increase their private 

benefits, forgo using leverage to mitigate the demands of unions. Consistent with this conjecture, we find 

that the coefficient of this interaction term is negative and significant. However, the coefficient of the 

Employee Treatment Index is still negative and highly significant. 

Fourth, Faleye, Mehrotra, and Morck (2006) find that employee stock ownership gives workers a 

voice in corporate governance. They also find that, relative to other firms, labor-controlled publicly traded 

firms deviate more from value maximization, invest less in long-run assets, and take fewer risks. It is 

possible that firms with more employee stock ownership tend to be overly risk‐averse and, as a result, 

maintain lower leverage. To address this issue, we use Form 5500 provided by the US Department of 

Labor to collect data on the market value of the equity held by employees. We estimate employee stock 

ownership as the market value of equity held by employees scaled by the firm’s total market value of 

equity. We collect these data only for the year 2006, which is the most recent year for which data are 



 

65 

 

available. We add employee stock ownership as an explanatory variable and report the results in 

Regression 4. Consistent with the Faleye, Mehrotra, and Morck (2006) finding that labor-controlled firms 

take less risk, we find that the coefficient of employee stock ownership is negative and significant (i.e., 

labor-controlled firms maintain lower leverage to avert risk). However, including employee stock 

ownership in the regression does not change the significance of the coefficient of the Employee 

Treatment Index. 

Fifth, Graham (1996) finds that a firm’s marginal tax rate is positively related to its debt issuances, 

and Graham, Lang, and Shackelford (2004) find that, at least for some firms, a deduction in employee 

stock options reduces the marginal tax rate. We obtain data on a firm’s marginal tax rate from Graham 

(1996) and use the marginal tax rate before interest expenses as an additional explanatory variable. 

Regression 5 shows the results. Consistent with Graham (1996), the coefficient estimate of the marginal 

tax rate is positive and significant, suggesting that debt serves as a tax shelter. Nevertheless, the 

significance of the coefficient on the Employee Treatment Index does not change. 

Sixth, Banerjee, Dasgupta, and Kim (2008) find that firms that depend on sales to major customers 

tend to maintain lower leverage ratios to reduce the customers’ concerns that the firm could be liquidated. 

To see if our results are driven by this effect, we use firms’ sales to their major customers scaled by total 

sales as an additional explanatory variable in our regression model. As in Banerjee, Dasgupta, and Kim 

(2008), we define large customers as those that account for at least 10% of a firm’s sales. We calculate 

sales to large customers as the sum of sales to each individual large customer reported by the firm. 

Because Banerjee, Dasgupta, and Kim (2008) find that sales to government have no effect on the capital 

structure of firms, we exclude such sales in the analyses. Regression 6 reports the results. Consistent with 

the Banerjee, Dasgupta, and Kim (2008) finding, we observe that sales to large customers are negatively 

and significantly related to leverage. The coefficient of the Employee Treatment Index is also negative 

and significant. Because both sales to large customers and the Employee Treatment Index act as proxies 

for the importance of stakeholders to a firm, we compare the magnitude of their impact on the leverage 

ratio and find that the Employee Treatment Index has a greater effect than sales to large customers. For 
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example, an increase in sales to large customers of one standard deviation leads to a 0.77 percentage-point 

reduction in the leverage ratio. In comparison, an increase in the Employee Treatment Index of one 

standard deviation leads to reduction in the leverage ratio of almost 2.1 percentage points. Hence, the 

effect of the Employee Treatment Index on a firm’s leverage is about three times larger than the 

corresponding effect of sales to large customers. 

Seventh, the Employee Treatment Index could act as a proxy for asset tangibility. Firms that use 

labor as their main input could treat employees more generously than firms that hardly use labor. To the 

extent that these firms invest less in physical assets and thus have fewer collaterals that can be used to 

support their debt financing, they could have less ability to use debt. Although we include the fixed assets 

to total assets ratio in the previous regressions to reduce this concern, in untabulated tests we also add 

three different measures of the importance of labor to total input into the regressions to further control for 

asset tangibility: labor expenses over a three-year average of capital expenditures, labor expenses over 

depreciations, and labor expenses over costs of goods sold. Qian (2003) also uses these variables as 

measures of the importance of labor in total input. We use industry-level wage rate multiplied by firm-

level total employees as the measure of labor expenses. We find that the coefficient on the Employee 

Treatment Index is not affected by including these measures in the regressions. 

Finally, we are concerned that positive Employee Treatment Index firms could be fundamentally 

different from zero Employee Treatment Index firms in some unobserved firm characteristics. To address 

this concern, in untabulated tests, we reestimate our regressions in Table 2 using a subsample of positive 

Employee Treatment Index firms only. We find that the coefficient on the Employee Treatment Index is 

still negative and significant for this subsample. 

 

2.6 Conclusion 

Despite the well-developed literature on the stakeholder theory of capital structure, few large-sample 

empirical studies examine how a firm’s relations with nonfinancial stakeholders affect its capital 
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structure. Notable exceptions are Kale and Shahrur (2007) and Banerjee, Dasgupta, and Kim (2008), who 

show that customer-supplier relations play an important role in shaping a firm’s financing policy.  

In this paper we investigate the stakeholder theory of capital structure from the perspective of a firm’s 

relations with its employees and show that a firm’s reputation for providing fair employment treatment 

matters for its capital structure decision. We find that, as measured by an Employee Treatment Index, 

firms that implement employee-friendly policies maintain low debt ratios. This negative relation between 

leverage and a firm’s reputation for treating employees well is also evident when we measure its 

reputation by whether it is included in the Fortune magazine list, “100 Best Companies to Work For” and 

is robust to a variety of model specifications and endogeneity issues. We also find that the negative 

relation between leverage and the Employee Treatment Index is more pronounced when a firm is more 

likely to suffer from financial distress, a firm’s assets have less availability of alternative uses, and the 

importance of employees in a firm’s businesses is greater. Overall, these results support the stakeholder 

theory of capital structure. 
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Chapter 3 

Customer-Supplier Relationships and Dividend Policy 

 
 

3.1 Introduction 

Previous studies show that a firm’s relationship with its non-financial stakeholders influences a wide 

spectrum of corporate policies, such as capital structure choice (Titam, 1984; Titman and Wessels, 1988; 

Maksimovic and Titman, 1991; Kale and Shahrur, 2007; Banerjee, Dasgupta and Kim, 2008; Bae, Kang 

and Wang, 2010), design of CEO compensation (Arora and Alam, 2005), information disclosure 

(Almazan, Suarez and Titman, 2006), and earnings management (Raman and Shahrur, 2008). In this 

paper, we investigate how customer-supplier relationships affect a firm’s payout decisions. A firm is in 

customer-supplier relationships when its business depends on a small number of major 

customers/suppliers. The impact of a firm’s customer-supplier relationships on its payout policy is an 

interesting empirical issue because two competing views exist in the literature on how the firm’s 

customer-supplier relationships might affect its payout policy.   

On the one hand, building on Titman (1984), Kale and Shahrur (2007) and Banerjee, Dasgupta and 

Kim (2008) argue that the existence of customer-supplier relationships often require firms to undertake 

relationship-specific investments, which will in turn lead to higher financial distress costs. To cope with 

the high financial distress costs, the firms in customer-supplier relationships need to limit their use of debt 

and/or hold more liquid assets. Higher demand for liquid assets would reduce these firms’ incentives to 

commit themselves to paying dividends regularly. By choosing more flexible payout policies, the firms 

can save more liquid assets and improve their overall financial flexibility to mitigate the negative effect of 

the high financial distress costs on firm value. This argument therefore predicts that firms in customer-

supplier relationships pay lower dividends and exhibit less dividend smoothing. We refer this argument as 

the financial distress hypothesis.  
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On the other hand, evidence from prior studies suggests that perceptions of stakeholders matter for 

corporate policies, including payout decisions. Several studies find that firms manage earnings to enhance 

their reputation with stakeholders in order to get better terms of trade (Bowen, Durcharme and Shores, 

1995; Burgstahler and Dichev, 1997) or induce stakeholders to undertake relationship-specific 

investments (Raman and Shahrur, 2008). Moreover, DeAngelo and DeAngelo (1990, 1991) find that 

firms manipulate dividend level to influence perceptions of non-financial stakeholders. In their survey 

paper, DeAngelo, DeAngelo, and Skinner (2009) conclude that perceptions of stakeholders may matter 

for corporate payout policy because maintaining a continuous record of paying dividends is an important 

external marker of performance. To the extent that perceptions of stakeholders are particularly important 

for firms that rely on customer-supplier relationships, these firms may have strong incentives to commit 

themselves to paying dividends to enhance perceptions of stakeholders about their business prospects. We 

refer this argument as the stakeholder perception hypothesis. Contrary to the financial distress hypothesis, 

the stakeholder perception hypothesis predicts that firms in customer-supplier relationships pay higher 

dividends and exhibit more dividend smoothing. 

In this paper we empirically investigate whether financial distress costs or perceptions of 

stakeholders play a central role in the impact of customer-supplier relationships on corporate payout 

policy. In our empirical tests, we use a firm’s ratio of sales to principal customers over total sales 

(hereafter referred to as BIGSALE) as a proxy for the importance of customer-supplier relationships to 

the firm’s business. The information regarding sales to principal customers is provided by the Compustat 

business segment files. We use cash dividends over the market value of assets (hereafter referred as 

DIV/MA) and cash dividends over the book value of assets (hereafter referred as DIV/BA) as the 

measures of dividend level. Over the period between 1981 and 2006, we find that firms that rely more on 

customer-supplier relationships pay significantly lower dividends. This result holds true after controlling 

for a set of known determinants of dividend level, such as firm size, growth opportunities, profitability, 

leverage, maturity, time fixed effects, as well as industry fixed effects. The result is consistent with the 

financial distress hypothesis and against the stakeholder perception hypothesis. 
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To further determine the nature of the negative relation between customer-supplier relationships and 

dividend level, we investigate how this relation is affected by relationship-specific investments. If this 

relation arises because firms in customer-supplier relationships choose a lower dividend level to mitigate 

the high financial distress costs associated with relationship-specific investments, then the negative 

relation should be more pronounced for firms that are more likely to undertake relationship-specific 

investments. Following prior studies (e.g., Allen and Phillips, 2000; Kale and Shahrur, 2007; Banerjee, 

Dasgupta and Kim, 2008), we use two dummies as proxies for the importance of relationship-specific 

investments to a firm’s business. The first proxy is a dummy for whether the firm is in durable goods 

industries, and the second proxy is a dummy for whether the firm incurs R&D expenses.  Consistent with 

the financial distress hypothesis, we find that the negative relations between customer-supplier 

relationships and dividend level are more pronounced for firms that are more likely to undertake 

relationship-specific investments.  

After documenting the cross-sectional relation between customer-supplier relationships and dividend 

level, we examine the impact of customer-supplier relationships on firms’ dividend smoothing behavior. 

We find that firms in customer-supplier relationships adjust their dividend level significantly faster than 

those not in such relationships. This result suggests that firms in customer-supplier relationships exhibit 

less dividend smoothing and thus supports the financial distress hypothesis. In addition, we examine the 

effect of customer-supplier relationships on dividend changes. If firms in customer-supplier relationships 

need to adjust dividend level faster when negative shocks occur, these firms would be more conservative 

in increasing dividends and more aggressive in cutting dividends. Consistent with this conjecture, we find 

that firms that rely more on customer-supplier relationships are less likely to increase dividends and more 

likely to cut dividends. Moreover, conditional on the decision to change dividend level, the magnitude of 

dividend changes is negatively related to the firms’ dependence on customer-supplier relationships.  

To the extent that firms in customer-supplier relationships optimally pay relatively low dividends to 

maximize firm value, an implication of our results is that dividend cuts can have a positive effect on firm 

value when the firm becomes more dependent on customer-supplier relationships. If this is the case, then 
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investors should view a dividend cut announcement as a less negative signal if the announcement is 

accompanied by a concurrent increase in the dependence on customer-supplier relationships. Consistent 

with this prediction, we find that when BIGSALE has increased in the announcement year, the magnitude 

(absolute value) of the negative abnormal stock return around a dividend-cut announcement is relatively 

low.  

Given the strong evidence in support of the financial distress hypothesis, we further check the 

robustness of our results by performing the following additional tests. First, we conduct an out-of-sample 

test using information about firms’ purchases from dependent suppliers. By identifying Compustat firms 

that are reported as a principal customer by their dependent suppliers, we construct the ratio of purchases 

from dependent suppliers to costs of goods sold (hereafter referred to as BIGBUY). Since customer-

supplier relationships are more important to firms that purchase a higher proportion of their input from 

dependent suppliers, we expect these firms to pay lower dividends. We find that our results are robust to 

this alternative measure of the importance of customer-supplier relationships to firms’ business. Second, 

we use the instrumental-variable method to address the potential endogeneity issue. One concern with 

regard to our finding that firms in customer-supplier relationships pay lower dividends is that it may 

suffer from endogeneity. In particular, some unobservable firm characteristics may affect both BIGSALE 

and dividend policies at the same time, or the direction of causality may be from dividend policies to 

BIGSALE rather than the opposite. To mitigate the concern about the endogeneity issue, we perform two-

stage Tobit regressions using the lagged value of BIGSALE as an instrumental variable. We find that our 

results hold true for the instrumental-variable method. Our last robustness check is to examine whether 

our results are sensitive to different sample periods, different measures of dividend level, or different 

sample selections. We find our results robust to all of these sensitivity tests.   

Finally, we investigate whether perceptions of stakeholders have any effect on payout policies at all. 

While our results uniformly support the financial distress hypothesis, perceptions of stakeholders may 

nevertheless play a more important role in corporate payout policy for firms that are less concerned about 

the financial distress costs associated with relationship-specific investments. To maximize the power of 
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our tests to detect the effect of stakeholder perceptions on corporate payout policy, we focus on a 

subsample of firms that are least concerned about financial distress and unlikely to undertake relationship-

specific investments. In striking contrast to the prior findings, we find that within this subsample of firms, 

customer-supplier relationships have a significantly positive effect on dividend level and this positive 

effect is more pronounced for firms that are subject to more severe information asymmetry. Moreover, we 

find that within this subsample of firms, customer-supplier relationships lead to more dividend smoothing 

as well. These results suggest that although the stakeholder perception hypothesis does not apply 

systematically, it may have merit when financial distress and relationship-specific investments are not 

major concerns.    

As the first empirical study that investigates the effect of customer-supplier relationships on 

corporate payout policy, this paper contributes to the literature on how firms’ relationships with non-

financial stakeholders affect corporate decisions. Our results imply that a firm’s relationship with its non-

financial stakeholders might significantly affect its shareholders’ income. In particular, by evaluating the 

two competing views on how customer-supplier relationships might affect corporate payout policy, our 

paper shows that it is relationship-specific investments rather than perceptions of stakeholders that are the 

key channels through which customer-supplier relationships affect shareholders’ income. The paper is 

closely related to the literature on the effect of customer-supplier relationships on firms’ capital structure 

choices. Titman (1984) points out that the stakeholders’ incentives to make relationship-specific 

investments affect firms’ financing decisions. He argues that since the stakeholders face switching costs if 

the firms are liquidated, their incentives to undertake the relationship-specific investments depend on the 

firms’ financial conditions. Building on Titman’s (1984) model, Kale and Shahrur (2007) and Banerjee, 

Dasgupta and Kim (2008) show that when relationship-specific investments are important to the firms’ 

business, the existence of customer-supplier relationships has a negative effect on the firms’ leverage 

ratios. While these studies focus on the firms’ external financing decisions, our paper focuses on the 

firms’ internal financing decisions.  
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Our paper is also related to several studies that investigate how perceptions of stakeholders affect 

corporate policies. Bowen, Durcharme and Shores (1995) find that stakeholders’ implicit claims affect 

firms’ choice of accounting methods. Burgstahler and Dichev (1997) find that firms manage earnings to 

influence terms of their trade with suppliers/customers because suppliers/customers will be more willing 

to accept certain terms of trade if the ability of the firms to honor their explicit or implicit commitments is 

perceived to be higher. Consistent with these findings, Graham, Harvey and Rajgopal (2005) find that a 

significant majority of the surveyed executives agree that maintaining good perceptions of stakeholders is 

an important motivation to manage earnings. With respect to payout policies, DeAngelo and DeAngelo 

(1991) document the timing of dividend reductions by domestic steel producers to coincide with their 

attempts to obtain union concessions. DeAngeo and DeAngelo (1990) find that firms in financial distress 

strategically reduce dividends to enhance their bargaining position with organized labor or their lobbying 

position with congress. While we document evidence that perceptions of stakeholders may have merit 

when financial distress and relationship-specific investments are not major concerns, our overall results 

suggest that at least for customer-supplier relationships, perceptions of stakeholders are of secondary 

importance when it comes to payout policy.  

The paper is organized as follows. In Section 2, we describe the data used in this paper and provide 

summary statistics. In Section 3, we examine the cross-sectional relation between customer-supplier 

relationships and dividend level. In Section 4, we investigate how customer-supplier relationships affect 

dividend smoothing and dividend changes. In Section 5, we perform a number of robustness tests. In 

Section 6, we examine whether perceptions of stakeholders matter for payout policy. Section 7 

summarizes and concludes the paper. 

 

3.2 Data and summary statistics 

3.2.1. Sample selection 
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To construct our initial sample, we identify all firms covered by the Compustat fundamentals annual 

files for the period between 1981 and 2006. We exclude financial firms (SIC codes 6000-6999) and 

utilities (SIC codes 4900-4999) because firms in these regulated industries may have payout policies to 

meet regulatory requirements rather than for the economic reasons studied in this paper. We also exclude 

firms that are headquartered outside of the United States. For a given year, we require that firms have 

positive assets (Compustat item #6), positive sales (item #12) and non-missing values for the firm 

characteristics listed in Table 10. Our final sample includes 94,651 firm-year observations. 

 

3.2.2. Variable definitions 

We use the ratio of sales to principal customers over total sales (i.e., BIGSALE) as the main measure 

of firms’ dependence on customer-supplier relationships. We obtain information about sales to principal 

customers from the Compustat business segment files. Statement of Financial Accounting Standard No. 

14 (SFAS No. 14) of the Financial Accounting Standards Board (FASB) requires firms to disclose the 

names of and sales to their principal customers if the revenue generated from the sales to a particular 

customer exceeds 10% of the total revenues of the firm or if the firm considers the sales important to its 

business.7 Occasionally, firms report the sum of sales to a group of customers and the number of 

customers in the group. We manually identify these observations and set the sale to each individual 

customer equal to the sales to the customer group divided by the number of customers in the group. If a 

firm does not report sales to principal customers in a particular year, we set BIGSALE equal to zero for 

that year. As of the writing of this paper, we have data on sales to principal customers for the period 

1980-2006. Because we need BIGSALE for year t-1 in some analyses, we construct our sample for the 

period 1981-2006.   

Using data from the Compustat fundamentals annual files, we construct two measures of dividend 

level: cash dividends scaled by the market value of assets (i.e., DIV/MA), and cash dividends scaled the 
                                                      
7 As of 1998, firms are no longer required to report the identity of their principal customers, but they still need to 
report the sales to each of them. Since BIGSALE does not need the identity of the principal customers, this change 
in regulation should not affect our results. 
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book value of assets (i.e., DIV/BA). While DIV/MA is more relevant to the theoretical predictions, 

DIV/BA has the advantage that it is not affected by the fluctuation of stock prices. Dividends are equal to 

the total dollar amount of cash dividends declared on the common stock of a company during a year (item 

#21).  The market value of assets is equal to the market value of common equity (item #25 times item 

#199) plus the book value of assets (item #6) minus the book value of common equity (item #60).  

Following the literature on corporate payout policy, we control for the following firm characteristics 

in our analysis: 

 Firm size: We measure firm size by the firm’s book value of assets (item #6) in 2004 dollars. 

 Growth opportunities: We use the market-to-book ratio and the sales growth rate as proxies for 

growth opportunities. The market-to-book ratio is defined as the book value of assets plus the 

market value of common equity minus the book value of common equity scaled by the book 

value of assets. The sales growth rate is the three-year growth rate in total sales (item #12). 

 Profitability: Our proxy for the firm’s profitability is the return on assets. The return on assets is 

equal to the income before extraordinary items (item #18) scaled by the book value of assets. 

 Maturity: We use the age of the firm as a proxy for firm maturity. The age is the number of years 

from the firm’s CRSP listing date. 

 Cash flow risk: Following Bates, Kahle and Stulz (2009), we use industry cash flow volatility as a 

proxy for cash flow risk. We measure cash flow to assets as the earnings after interest, dividends, 

and tax but before depreciation (item #13 - item #15 - item #16 – item #21) scaled by the book 

value of assets (item #6). For each firm-year, we calculate the standard deviation of cash flow to 

assets for the previous ten years. We require that at least three observations be available for the 

calculation. Industry cash flow volatility is the average of the firm cash flow standard deviation 

over each two-digit SIC industry.  

 Leverage: We define leverage as long-term debt (item #9) plus short-term debt (item #44) scaled 

by the book value of assets.  
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To mitigate the effect of outliers, the measures of dividend level, the market-to-book ratio, the sales 

growth rate, the return on assets, and the leverage ratio are Winsorized at 1% and 99% of their empirical 

distribution. Furthermore, whenever applicable, we also include year dummies and one-digit SIC code 

dummies in our regressions to control for time trends in corporate payout policy and industry effects.  

Fama and French (2001) find that large, profitable firms with low growth opportunities tend to pay 

higher dividends. Also, Jagannathan, Stephens and Weisbach (2000) show that firms are more likely to 

replace dividends with stock repurchases when they have more volatile cash flows. Thus, we expect that 

firm size and the return on assets have a positive impact on dividend level, and that the market-to-book 

ratio, the sales growth rate, and the cash flow risk have a negative impact. We also expect firm age to 

have a positive effect on dividend level because mature firms tend to be larger and less risky. The 

coefficient of the leverage ratio could be positive or negative depending on whether dividend payment is a 

substitute for or a complement to interest payment. 

 

3.2.3. Descriptive statistics 

Table 10 provides summary statistics for the firms in our sample. The sample has a mean DIV/MA 

and a mean DIV/BA equal to 0.476% and 0.718%, respectively. The statistics of the dividend yield 

measures from our sample are very close to those reported in Grullon and Michaely (2002).  The mean 

firm in the sample sells 16.2% of its total outputs to principal customers and has book assets of 1.68 

billion dollars, a market-to-book ratio of 1.94, a return-on-assets ratio of -0.05, a leverage ratio of 0.21, 

and age of 14.4 years.  
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Table 10 Summary statistics for variables in Chapter 3 

This table provides summary statistics on firms’ dependence on customer-suppliers relationships, payout ratios, and firm characteristics in the sample. The 
sample includes all firms covered by Compustat from 1981 to 2006. Firms in regulated industries (i.e., SIC codes between 6000 and 6999 or between 4900 and 
4999) or headquartered outside of the United States are excluded from the sample. We also restrict our sample to have non-missing information for the firm 
characteristics listed in this table. Information about the customer-supplier relationships is from the Compustat business segment files. A customer of a firm is 
defined as a principal customer if the sales to this customer exceed 10% of the total sales of the firm or if the firm considers the sales to this customer important 
to its business. Sales to principal customers are the sum of revenues generated from all principal customers. Appendix B provides a detailed description of the 
construction of the variables. The payout ratios, the market-to-book ratio, return on assets, the leverage ratio, and the sales growth rate are Winsorized at 1% and 
99% of their empirical distributions. N denotes the number of firm-year observations. 
 

Variables Mean 
Standard 

dev. 
5th Median 95th N 

Dependence on principal customers       

Sales to principal customers / total sales (i.e., BIGSALE) (%) 16.155 25.062 0 0 74.701 94,651 

Payout ratios       

Dividends / market value of assets (i.e., DIV/MA) (%) 0.476 0.917 0 0 2.465 94,543 

Dividends / book value of assets (i.e., DIV/BA) (%) 0.718 1.483 0 0 3.684 94,543 

Firm characteristics       

Book value of assets (in million 2004 dollars) 1,681 10,863 6 143 6,110 94, 651 

Market value of assets / book value of assets 1.936 1.900 0.767 1.372 4.890 94, 651 

 Return on assets -0.051 0.323 -0.521 0.030 0.147 94, 651 

Total debt / book value of assets 0.210 0.218 0 0.162 0.607 94, 651 

Sales growth rate from year t-2 to year t 0.288 0.797 -0.150 0.110 1.099 94, 651 

Cash flow risk 0.126 0.074 0.039 0.109 0.282 94, 651 

Firm age 14.377 14.029 2 10 44 94, 651 
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3.3 The Impact of customer-supplier relationships on dividend policy 

In this section we examine the cross-sectional relation between customer-supplier relationships and 

dividend level. We first use a propensity score matching approach and then conduct multivariate analyses.  

 

3.3.1. Evidence from propensity score matching 

In this section we compare the dividend level of two groups of firms sorted by BIGSALE.  Since it is 

possible that some firm characteristics related to payout policies are related to BIGSALE as well, we use 

a matching approach to address this potential endogeneity issue. The traditional matching method (e.g., 

matching by industry and size) has the problem that it works well only when the number of determinants 

is small. Since a firm’s payout policy could be affected by many factors, we use a propensity score 

matching technique that has the advantage of allowing for matching using an arbitrary number of factors.   

Following Rosenbaum and Rubin (1983) and Heckman, Ichimura and Todd (1997, 1998), we use a 

Probit model to calculate a firm’s propensity score for having principal customers. A firm is regarded as 

having principal customers if BIGSALE is greater than 10%. We perform the matching process year by 

year. For a given year t, we first identify sample firms that have BIGSALE greater than 10% in that year. 

For each identified sample firm in year t, we then find a matching firm that has BIGSALE lower than 

10% for both year t and year t-1 based on the propensity scores. We use the firm characteristics in Table 

11, as well as one-digit SIC code dummies, to calculate the propensity scores. 

We report the matching results in Table 11. Except for firm size, the differences in all firm 

characteristics between the sample and the matching firms are statistically insignificant. The mean sample 

firm sells 40% of its total outputs to principal customers, whereas the mean matching firm sells only 

0.42% of its total outputs to principal customers. More importantly, the mean sample firm pays 

significantly lower dividends than does the mean matching firm, regardless of whether dividend level is 

measured by DIV/MA or DIV/BA. Since the matching firms are bigger than the sample firms on average 

and bigger firms are expected to pay more dividends, the significant difference in dividend level between 
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the sample and the matching firms is unlikely a result driven by the differences in firm size between the 

two groups of firms. Overall, the results are consistent with the financial distress hypothesis, but do not 

support the stakeholder perception hypothesis.  



 

80 

 

Table 11 Univariate evidence on the relation between customer-supplier relationships and dividend level 

This table provides univariate evidence on the relation between customer-supplier relationships and dividend level over the sample period 1981-2006. For each 
firm-year for which the proportion of the firm’s sales to principal customers to its total sales (i.e., BIGSALE) is greater than 10%, a matching firm is identified 
from the same year. The matching firms are required to have BIGSALE lower than 10% during year t and year t-1. The matching firms are identified by 
propensity scores that are computed using firm characteristics listed in this table, as well as one-digit SIC code dummies. Appendix B provides a detailed 
description of the construction of the variables. N denotes the number of firm-year observations.   
 

Variables 

Sample firms with 
BIGSALE≥10% 

(N=37,088) 

Matching firms with 
BIGSALE<10% 

(N=37,088) 

Test-of-
difference  
(p-value) 

Mean Std. deviation Mean Std. deviation 
Principal customer dependence      

Sales to principal customers / total sales (i.e., BIGSALE) (%) 40.448 25.039 0.422 1.715 (0.00) 

Payout ratios      

Dividends / market value of assets (i.e., DIV/MA) (%) 0.341 0.830 0.434 0.915 (0.00) 

Dividends / book value of assets (i.e., DIV/BA) (%) 0.499 1.286 0.672 1.489 (0.00) 

Firm characteristics      

Logarithm of book value of assets (in million 2004 dollars) 4.504 1.951 4.538 1.952 (0.02) 

Market value of assets / book value of assets 2.082 2.154 2.061 2.113 (0.18) 

Return on assets -0.083 0.363 -0.079 0.388 (0.20) 

Total debt / book value of assets 0.188 0.212 0.186 0.213 (0.11) 

Sales growth during past 3 years 0.304 0.804 0.306 0.884 (0.73) 

Cash flow risk 0.140 0.071 0.139 0.071 (0.46) 

Logarithm of (1+ firm age) 2.297 0.813 2.302 0.812 (0.45) 
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3.3.2. Multivariate evidence on the relation between customer-supplier relationships and dividend level 

Table 12 presents the results from our main regressions. In regressions (1) and (2), we regress 

DIV/MA and DIV/BA on BIGSALE and a set of control variables, respectively. Since the two measures 

of dividend level are truncated at zero and one, we use a two-sided Tobit model. The main independent 

variable of interest in the regressions is BIGSALE, a measure of firms’ dependence on customer-supplier 

relationships. We control for firm size, growth opportunities, profitability, leverage, cash flow risk, and 

firm maturity, as it is well-documented in the literature that these firm characteristics may affect corporate 

payout policies.  
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Table 12 Multivariate evidence on the relation between customer-supplier relationships and dividend 
level 

This table presents the results of two-sided Tobit regressions in which dividend level is regressed on a set of 
determinants, as well as the proportion of a firm’s sales to principal customers to its total sales (i.e., BIGSALE). 
Appendix B provides a detailed description of the construction of the variables. In regressions (1) and (2), the 
dependent variable is dividends over the market value of assets (DIV/MA) and dividends over the book value of 
assets (DIV/BA), respectively. The p-values in parentheses are based on standard errors that are heteroskedasticity-
consistent, and allow for clustering at the firm level.  
 

Variables 
DIV/MA DIV/BA 

(1) (2) 

Sales to principal customers / total sales (i.e., BIGSALE) -0.005 -0.009 
 (0.00) (0.00) 

Logarithm of book value of assets (in 2004 dollars) 0.003 0.005 
(0.00) (0.00) 

Market value of assets / book value of assets -0.002 0.001 
(0.00) (0.05) 

Return on assets 0.056 0.101 
(0.00) (0.00) 

Total debt / book value of assets -0.015 -0.021 
(0.00) (0.00) 

Sales growth during past 3 years -0.007 -0.012 
(0.00) (0.00) 

Cash flow risk -0.029 -0.040 
(0.00) (0.00) 

Logarithm of (1+firm age) 0.005 0.008 
(0.00) (0.00) 

Intercept -0.007 -0.021 
(0.04) (0.00) 

Year dummies Yes Yes 

Industry dummies Yes Yes 

Number of observations 94,543 94,543 
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For all of these pooled panel regressions, we adjust the standard errors for within-firm correlation to 

control for possible cross-sectional dependence in the residuals, as suggested by Petersen (2009). These 

regressions also include one-digit SIC code dummies to control for industry fixed effects, as well as year 

dummies to control for any time trends in corporate payout policies.  

In regression (1), the dependent variable is DIV/MA. Consistent with expectations, the coefficient 

estimates on firm size, return on assets, and firm age have a positive sign, and the coefficients estimates 

on the market-to-book ratio, the sales growth rate, and cash flow risk have a negative sign. While the 

coefficient estimate on the leverage ratio could have either a positive or a negative sign in priori, it is 

negative for our sample. Importantly, the coefficient estimate on BIGSALE is negative and highly 

significant (the p-value is zero), supporting the financial distress hypothesis but not supporting the 

stakeholder perception hypothesis.  

In regression (2), the dependent variable is DIV/BA. Consistent with the results from regression (1), 

the coefficient estimates on BIGSALE are significantly negative.  

To evaluate the economic significance of the impact of BIGSALE on DIV/MA, we estimate the 

marginal effect of BIGSALE based on the results from regression (1) and then compute the change in 

DIV/MA if a firm moves from the status of average firm without principal customers (BIGSALE = 0.4%) 

to that of average firm with principal customers (BIGSALE = 40.4%), holding all the other independent 

variables at their sample means. We find that the predicted value of DIV/MA drops by 0.066 percentage 

points. Since the mean DIV/MA for our sample is 0.476%, a 0.066 percentage point drop represents a 

13.8% reduction in the average DIV/MA (= 0.066/0.476). Similarly, the marginal effect of BIGALL 

based on the results from regression (2) suggests that if a firm moves from the status of average firm 

without principal customers to that of average firm with principal customers, average DIV/BA will drop 

by 16.5%. Thus, the economic impact of customer-supplier relationships on dividend level seems 

significant both statistically and economically.  
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In sum, consistent with the results from the propensity score matching approach, the results from the 

multivariate analyses suggest that firms in customer-supplier relationships pay lower dividends and thus 

support the financial distress hypothesis. 

 

3.3.3. The effect of relationship-specific investments on the relation between customer-supplier 

relationships and dividend level 

In this section we investigate how relationship-specific investments affect the negative relation 

between customer-supplier relationships and dividend level. If this negative relation is driven by the firms 

in customer-supplier relationships paying lower dividends to mitigate the high financial distress costs 

associated with relationship specific investments, then this relation should be more pronounced for firms 

in which relationship-specific investments are more important to their business.  

Following the existing literature, we use two dummy variables as proxies for the importance of 

relationship-specific investments. The first proxy is a dummy that equals one if the firm is in durable 

goods industries (SIC code 3400-3999), and zero otherwise. Titman and Wessels (1988) argue that firms 

in durable goods industries produce unique products. Firms that sell unique products to a small number of 

customers are likely to make specialized investments to tailor their products to the principal customers’ 

needs. As a consequence, the degree of specialization is likely to be high for firms in durable goods 

industries. The second proxy is a dummy that equals one if the firm reports positive amount R&D 

expenses, and zero otherwise. Allen and Phillips (2000) argue that R&D-intensive industries are more 

likely to create relationship-specific assets. If the financial distress hypothesis is right, we expect the 

negative relation between customer-supplier relationships and dividend level to be more pronounced for 

firms in durable goods industries and for firms that incur R&D expenses. 

We examine these issues in Table 13 using empirical models identical to those in Table 12, but 

splitting the whole sample into two subsamples and applying the models to the two subsamples 

separately. In Panel A of Table 13, we split the whole sample into two subsamples according to whether 

the firm is in durable goods industries or not. Regressions (1) and (2) use DIV/MA as the dependent 
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variable. While the coefficient estimates on BIGSALE are statistically significant for both durable goods 

industries and other industries, the magnitude of the coefficient estimate on BIGSALE for durable goods 

industries is higher (-0.009) than that for other industries (-0.002). Moreover, the difference in the 

coefficient estimates on BIGSALE between the two subsamples is statistically significant (p-value = 0), 

suggesting that negative relation between firms’ dependence on customer-supplier relationships and 

dividend level is more pronounced for firms in which relationship-specific investments are more 

important. 
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Table 13 The effect relationship-specific investments on the relation between customer-supplier 
relationships and dividend level 

This table presents the results of two-sided Tobit regressions in which dividend level is regressed on a set of 
determinants, as well as the proportion of a firm’s sales to principal customers to its total sales (BIGSALE). 
Appendix B provides a detailed description of the construction of the variables in this table. In Panel A, the whole 
sample is divided into two subsamples according to whether the firm is in durable goods industries or not. In Panel 
B, the whole sample is divided into two subsamples according to whether the firm incurs positive amount of R&D 
expenses or not.  In regressions (1) and (2), the dependent variable is dividends over the market value of assets 
(DIV/MA); in models (3) and (4), the dependent variable is dividends over the book value of assets (DIV/BA). The 
p-values in parentheses are based on standard errors that are heteroskedasticity-consistent, and allow for clustering 
at the firm level.  
 

Panel A: Split the sample according to whether the firm is in durable goods industries  

Variables 

Durable goods industries 

Yes No Yes No 

DIV/MA DIV/BA 

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

Sales to principal customers / total sales  -0.009 -0.003 -0.014 -0.006 
(i.e., BIGSALE) (0.00) (0.02) (0.00) (0.00) 

Logarithm of book value of assets (in 2004 dollars) 0.003 0.003 0.004 0.005 
(0.00) (0.00) (0.00) (0.00) 

Market value of assets / book value of assets -0.003 -0.001 -0.002 0.001 
(0.00) (0.00) (0.01) (0.00) 

Return on assets 0.056 0.057 0.091 0.106 
(0.00) (0.00) (0.00) (0.00) 

Total debt / book value of assets -0.024 -0.013 -0.033 -0.019 
(0.00) (0.00) (0.00) (0.00) 

Sales growth during past 3 years -0.011 -0.006 -0.017 -0.011 
(0.00) (0.00) (0.00) (0.00) 

Cash flow risk -0.090 -0.019 -0.131 -0.026 
(0.00) (0.00) (0.00) (0.00) 

Logarithm of (1+firm age) 0.007 0.004 0.010 0.007 
(0.00) (0.00) (0.00) (0.00) 

Intercept -0.011 -0.008 -0.025 -0.024 
 (0.00) (0.02) (0.00) (0.00) 

Year dummies Yes Yes Yes Yes 

Industry dummies Yes Yes Yes Yes 

Number of observations 29,867 64,676 29,867 64,676 

Test of difference in BIGSALE coefficient (p-value)  (0.00)  (0.01)  
 

Panel B: Split the sample according to whether the firm incurs positive amount of R&D expenses 

Variables 

Positive R&D expenses 

Yes No Yes No 

DIV/MA DIV/BA 

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

Sales to principal customers / total sales (i.e.,  -0.007 -0.002 -0.012 -0.004 
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BIGSALE) (0.00) (0.09) (0.00) (0.04) 

Logarithm of book value of assets (in 2004 dollars) 0.003 0.004 0.004 0.006 
(0.00) (0.00) (0.00) (0.00) 

Market value of assets / book value of assets -0.002 -0.001 -0.000 0.002 
(0.00) (0.04) (0.64) (0.00) 

Return on assets 0.047 0.062 0.088 0.107 
(0.00) (0.00) (0.00) (0.00) 

Total debt / book value of assets -0.017 -0.015 -0.026 -0.021 
(0.00) (0.00) (0.00) (0.00) 

Sales growth during past 3 years -0.009 -0.006 -0.016 -0.010 
(0.00) (0.00) (0.00) (0.00) 

Cash flow risk -0.037 -0.009 -0.053 -0.011 
(0.00) (0.10) (0.00) (0.22) 

Logarithm of (1+firm age) 0.005 0.004 0.009 0.006 
(0.00) (0.00) (0.00) (0.00) 

Intercept -0.007 -0.009 -0.021 -0.024 
 (0.02) (0.04) (0.00) (0.00) 

Year dummies Yes Yes Yes Yes 

Industry dummies Yes Yes Yes Yes 

Number of observations 44,882 49,661 44,882 49,661 

Test of difference in BIGSALE coefficient (p-value) (0.01)  (0.00)  
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Regressions (3) and (4) use DIV/BA as the dependent variable. Analog to the results from 

regressions (1) and (2), we find that the coefficient estimates on BIGSALE is significantly negative for 

both durable goods industries and other industries. The tests of difference in the coefficient estimates on 

BIGSALE between the two subsamples reject the null hypothesis of equality at 1% level.  

In Panel B of Table 13, we split the whole sample into two subsamples according to whether the 

firm incurs R&D expenses or not. Consistent with the results reported in Panel A, we find that the 

negative relation between firms’ dependence on customer-supplier relationships and dividend level is 

more pronounced for firms that incur R&D expenses, irrespective of the measures of dividend level.  

In sum, the results in Table 13 show that the negative relation between customer-supplier 

relationships and dividend level is more pronounced for firms that are likely to undertake relationship-

specific investments. These results provide strong support to the financial distress hypothesis and suggest 

that the negative relation between customer-supplier relationships and payout level arises due to the high 

financial distress costs associated with relationship-specific investments. 

 

3.4 Dividend smoothing and dividend changes 

In the previous section we document a negative cross-sectional relation between firms’ dependence 

on customer-supplier relationships and dividend level. This finding is consistent with the financial 

distress hypothesis, but does not support the stakeholder perception hypothesis. In this section, we 

examine how customer-supplier relationships affect the time-series properties of dividends such as 

dividend-smoothing and dividend changes. 

 

3.4.1. Evidence from analyzing firms’ dividend-smoothing behavior 

Lintner (1956) finds that firms smooth their dividends over time. The financial distress hypothesis 

predicts that firms in customer-supplier relationships exhibit less dividend-smoothing because these firms 

have lower incentives to commit themselves to distribute cash regularly. In contrast, the stakeholder 
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perception hypothesis implies that firms in customer-supplier relationships exhibit more dividend-

smoothing because dividend cuts may have a negative impact on perceptions of stakeholders about the 

firms’ business prospects. To evaluate these two competing hypotheses, we use a partial adjustment 

model to estimate the speed of dividend adjustment: 

                                               , , ,
∗

, ,                                     (4)                                 

where ,  and ,
∗  are the actual and the target dividend level for firm i in year t, respectively.  is 

the speed of adjustment (0 <  < 1). We also assume that the target dividend level is a function of a set of 

firm characteristics, , , 

                                                           ,
∗ Σ , ,                                                      (5)                                          

where ,  is the kth determinant of the target dividend yield and  is its coefficient. Combining (4) 

and (5), we obtain the reduced-form model: 

                                        , , , Σ , .                             (6)                         

Using the reduced-form model, we regress the change in the dividend level on the lagged dividend 

level and the set of firm characteristics. In regressions (1) and (2) in Table 14, the dividend level is 

measured by dividends over the market value of assets (i.e., DIV/MA). The sample for regression (1) 

includes all firm-years with BIGSALE greater than 10%, whereas the sample for regression (2) includes 

firm-years with BIGSALE lower than 10% for both year t and year t-1. The results show that the 

estimated speed of dividend adjustment, which is equal to the absolute value of the coefficient estimate on 

the lagged dividend yield, is higher for firms in customer-supplier relationships than for firms not in 

customer-supplier relationships. Moreover, the difference in the speed of dividend adjustment between 

the two groups of firms is statistically significant at 10% level. These results suggest that firms in 

customer-supplier relationships exhibit less dividend smoothing and thus support the financial distress 

hypothesis.  
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Table 14 The impact of customer-supplier relationships on the speed of dividend adjustment 

This table presents the results of OLS regressions in which the change in dividend level from year t-1 to year t is 
regressed on a set of determinants, as well as the dividend level in year t-1. Appendix B provides a detailed 
description of the construction of the variables. The dividend level is measured as dividends over the market value 
of assets (DIV/MA) in regressions (1) and (2), and as dividends over the book value of assets (DIV/BA) in 
regressions (3) and (4). The sample for regressions (1) and (3) includes past dividend payers during 1981-2006 in 
which the ratio of sales to principal customers to total sales (BIGSALE) exceeds 10%; the sample for regressions (2) 
and (4) includes past dividend payers during 1981-2006 in which BIGSALE is less than 10% in both year t and year 
t-1. Firm i in year t is defined as a past dividend payer if firm i paid a positive amount of dividends in year t-1. The 
p-values in parentheses are based on standard errors that are heteroskedasticity-consistent, and allow for clustering 
at the firm level. 
 

Variables 

DIV/MA DIV/BA 

BIGSALE>=10% 

Yes No Yes No 

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

Dividends / market value of assets  -0.260 -0.228   
(i.e., DIV/MA) t-1 (0.00) (0.00)   

Dividends / book value of assets  -0.244 -0.198 
(i.e., DIV/BA) t-1   (0.00) (0.00) 

Logarithm of book value of assets (in 2004  0.000 0.000 0.000 0.000 
dollars) (0.00) (0.01) (0.00) (0.01) 

Market value of assets / book value of assets -0.001 -0.001 0.001 0.001 
(0.00) (0.00) (0.00) (0.00) 

Return on assets 0.017 0.015 0.025 0.019 
(0.00) (0.00) (0.00) (0.00) 

Total debt / book value of assets -0.004 -0.004 -0.004 -0.006 
(0.00) (0.00) (0.00) (0.00) 

Sales growth during past 3 years 0.000 -0.001 0.000 -0.002 
(0.69) (0.07) (0.95) (0.00) 

Cash flow risk -0.001 0.000 -0.001 -0.002 
(0.73) (0.81) (0.79) (0.19) 

Logarithm of (1+firm age) 0.000 0.000 0.001 0.001 
 (0.10) (0.00) (0.01) (0.00) 

Intercept 0.004 0.003 0.001 -0.000 
(0.00) (0.00) (0.58) (0.85) 

Year dummies Yes Yes Yes Yes 

Industry dummies Yes Yes Yes Yes 

Number of observations 8,114 19,630 8,114 19,630 

Adjusted R2 0.20 0.17 0.19 0.14 

Difference in the speed of adjustment (p-value) (0.08) (0.03)  
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Regressions (3) and (4) re-estimate regressions (1) and (2), respectively, using dividends over the 

book value of assets (i.e., DIV/BA) as the measure of dividend level. Consistent with the results from 

regressions (1) and (2), the speed of dividend adjustment is higher for firms in customer-supplier 

relationships and the null hypothesis for the equality of the speed of adjustment is rejected at 5% level.  

Furthermore, using a sample that includes all dividend payers over the period 1981-2006, we regress 

the coefficient of variation of firms’ annual real dividends on the time-series means of firm 

characteristics, including BIGSALE. While the results are not tabulated, we find that the coefficient 

estimate on BIGSALE is positive and statistically significant. This result provides additional evidence 

that dividends paid by firms in customer-supplier relationships are more variable.    

 

3.4.2. Evidence from analyzing dividend changes 

One implication of the financial distress hypothesis is that firms in customer-supplier relationships 

would be more conservative in increasing dividends because dividend increases require strong pre-

commitments to maintaining a higher dividend level in the future. In the similar vein, firms in customer-

supplier relationships would be more aggressive in cutting dividends as doing so will improve the firms’ 

payout flexibility in the future. Furthermore, conditional on the decision to change dividend level, the 

magnitude of the dividend change would be negatively related to firms’ dependence on customer-supplier 

relationships.  

Table 15 explores the above issues, using Logit models to examine the likelihood of dividend 

increase/decrease decisions and OLS models to examine the magnitude of dividend changes. For past 

dividend payer i in period t, we set the dividend increase (decrease) dummy equal to one if the percentage 

increase (decrease) in dividends from period t-1 to period t is greater than 5%; we set it as zero otherwise. 

The dividend increase/decrease sample includes all past dividend payers (i.e., firms that paid positive 

amount of dividends in period t-1). To exclude any trivial changes in the sample, we use a cutoff point of 

5% when we define dividend increases/decreases, but our results are not sensitive to whether or not we 

use the cutoff.  
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Table 15 The impact of customer-supplier relationships on dividend changes 

This table analyzes the effect of customer-supplier relationships on dividend changes, controlling for changes in a 
set of firm characteristics. Appendix B provides a detailed description of the construction of the variables in this 
table. Δ denotes the difference in the specific variable between year t-1 and year t.  The model (1) and (2) are Logit 
regressions, with the sample including all past dividend payers during the period 1981-2006. A firm i in year t is a 
past dividend payer if firm i paid a positive amount of dividends in year t-1.  In regression (1) and (2), the dependent 
variable is a dummy that is set equal to one if the percentage increase and decrease in dividends from year t-1 to 
year t is greater than 5% and equal to zero otherwise, respectively. Regressions (3) and (4) are OLS regressions, 
with the sample including all firm-years in which the percentage increase / decrease in dividends from year t-1 to 
year t is greater than 5%. In regression (3) and (4), the dependent variable is the dividend change from year t-1 to 
year t scaled by the market and the book value of assets at the end of year t-1, respectively. The p-values in 
parentheses are based on standard errors that are heteroskedasticity-consistent, and allow for clustering at the firm 
level. 
 

Variables 
Pr(increase) Pr(decrease) Δ dividend/MV Δ dividend/BV

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

Sales to principal customers / total sales  -0.213 0.375 -0.001 -0.001 
(i.e., BIGSALE) (0.03) (0.00) (0.02) (0.02) 

Δ logarithm of total sales (in 2004 dollars) 3.658 -3.740 0.006 0.008 
(0.00) (0.00) (0.00) (0.00) 

Δ market value of assets / book value of  0.136 -0.246 0.001 0.001 
assets (0.00) (0.00) (0.00) (0.00) 

Δ return on assets 0.380 -0.821 0.003 0.004 
(0.14) (0.01) (0.00) (0.00) 

Δ total debt / book value of assets -3.179 2.683 -0.003 -0.004 
(0.00) (0.00) (0.00) (0.00) 

Δ sales growth during previous 3 years 0.156 -0.358 0.001 0.002 
(0.10) (0.01) (0.06) (0.03) 

Δ cash flow risk -0.000 1.123 -0.004 -0.002 
(1.00) (0.28) (0.12) (0.55) 

Intercept -0.465 -1.556 -0.001 0.001 
(0.04) (0.00) (0.24) (0.55) 

Year dummies Yes Yes Yes Yes 

Industry dummies Yes Yes Yes Yes 

Number of observations 28,745 28,745 18,656 18,656 

Adjusted R2 / Pseudo R2   0.08 0.08 0.09 0.09 
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Regression (1) in Table 15 investigates how firms’ dependence on principal customers affects the 

likelihood of dividend increase decisions. The dependent variable is a dummy that equals one if the firm 

increases dividends in year t and zero otherwise. The independent variables are the changes in firm 

characteristics from year t-1 to year t as well as the ratio of sales to principal customers over total sales 

(i.e., BIGSALE). We do not include the change in firm age as a control variable because it is a constant. 

Consistent with expectations, we find that the coefficient estimate on BIGSALE is negative and 

statistically significant. This result suggests that firms in customer-supplier relationships are more 

reluctant to increase dividends.  

Regression (2) is identical to regression (1) except that the dependent variable is a dividend decrease 

dummy that equals one if the firm cuts dividends in year t and zero otherwise. The coefficient estimate on 

BIGSALE is significantly positive, suggesting that firms in customer-supplier relationships are more 

liable to cut dividends. 

Regression (3) examines the magnitude of dividend changes. The dependent variable is the dividend 

change from year t-1 to year t scaled by the market value of assets at the end of year t-1. The regression 

sample includes all firm-years in which dividends are increased or decreased. We find that the coefficient 

estimate on BIGSALE is negative and statistically significant. This result provides additional evidence 

that firms in customer-supplier relationships are more conservative in increasing dividends and more 

aggressive in cutting dividends. The coefficient estimate of -0.001 suggests that as BIGSALE increases 

from the 5th percentile value to the 95th percentile value, the dividend change drops by approximately 

0.075 percentage points. Since the average dividend change for our sample firms is about 0.098%, a drop 

of 0.075 percentage points represents a reduction of 76.5% in the average dividend change (= 

0.075/0.098).  Thus, the effect of BIGSALE on the magnitude of dividend changes is both statistically 

and economically significant. 

Regression (4) re-estimates regression (3) using as the dependent variable the dividend change from 

year t-1 to year t scaled by the book value of assets at the end of year t-1. Again, we document a 

significantly negative coefficient estimate on BIGSALE. 
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Overall, the results in Table 15 suggest that firms in customer-supplier relationships are more 

conservative in increasing dividends and more aggressive in cutting dividends. These results are 

consistent with the predictions of the financial distress hypothesis.  

 

3.4.3. Evidence from analyzing market reactions to dividend cut announcements 

The evidence from prior analyses suggests that firms in customer-supplier relationships choose a 

more flexible payout policy to cope with the high financial distress costs associated with relationship-

specific investments. To the extent that the firms choose an optimal dividend policy to maximize firm 

value, the evidence suggests that dividend cuts may have a positive effect on firm value when a firm 

becomes more dependent on customer-supplier relationships.  Consequently, the market would view a 

dividend cut announcement as a less negative signal if the dividend cut is accompanied by a concurrent 

increase in the firm’s dependence on customer-supplier relationships. We examine this issue in Table 16, 

using regressions of the cumulative abnormal stock return (CAR) upon dividend cut announcements on 

the change in BIGSALE from year t-1 to year t and a set of control variables. 

Following Nissim and Ziv (2001), we obtain data on dividend events during the period 1981-2006 

from the CRSP monthly event files using the following criteria: (1) the firm pays an ordinary quarterly 

cash dividend (CRSP distribution code 1232); (2) there is no other distribution announcement between 

the declaration of the previous dividend and four days after the declaration of the current dividend; (3) 

there are no ex-distribution dates between the ex-distribution dates of the previous and the current 

dividends; and (4) the announcing firms exist in Compustat. To exclude trivial dividend changes, we 

require the magnitude of the relative dividend changes from the previous quarter to the current quarter to 

be at least 5%. Finally, we obtain 962 observations of dividend cut announcements.  

The abnormal stock return is the firm’s stock return minus the return on the CRSP value weighted 

index. We calculate the cumulative abnormal stock return (CAR) during days -1, 0, and 1 relative to the 

dividend declaration. The average of the 3-day CAR in our sample is -5.97%, which is very close to the 

magnitude documented in previous studies (e.g., Denis, Denis and Sarin, 1994; Nissim and Ziv, 2001).  
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Table 16 The Impact of customer-supplier relationships on the market reactions to dividend cut 
announcements 

This table presents the results of OLS regressions in which the cumulative abnormal stock return (CAR) upon 
dividend cut announcements is regressed on a set of determinants and the change in BIGSALE from year t-1 to year 
t, where year t is the dividend cut announcement year. Δ denotes the difference in the specific variable between year 
t-1 and year t. Appendix B provides a detailed description of the construction of the variables. The CAR is 
calculated as the firm’s stock return minus the return on the CRSP value weighted index during days -1, 0, and 1 
relative to the dividend declaration. Information about dividend cut announcements is from the CRSP event file. The 
sample consists of all dividend cut announcements during 1981-2006 that satisfy the following criteria: (1) the firm 
paid an ordinary quarterly cash dividend (CRSP distribution code 1232); (2) there is no other distribution 
announcement between the declaration of the previous dividend and four days after the declaration of the current 
dividend; (3) there is no ex-distribution dates between the ex-distribution dates of the previous and the current 
dividends; and (4) the announcing firms exist in Compustat. To avoid trivial dividend changes, the percentage 
decrease in dividends from the previous quarter to the current quarter is required to be at least 5%. The p-values in 
parentheses are based on standard errors that are heteroskedasticity-consistent. 
 
Variables (1) (2) (3) 

Δ sales to principal customers / total sales (i.e., Δ BIGSALE) 0.110 0.107 0.138 
 (0.04) (0.04) (0.01) 

(Δ dividends) / dividends t-1 0.118 0.110 0.102 
(0.00) (0.00) (0.00) 

Dividends / market value of assets (DIV/MA) -0.237 -0.275 -0.233 
(0.16) (0.12) (0.18) 

Logarithm of book value of assets (in 2004 dollars) 0.010 0.011 
 (0.07) (0.07) 

Market value of assets / book value of assets 0.004 0.002 
 (0.16) (0.44) 

Total debt / book value of assets -0.057 -0.049 
 (0.12) (0.18) 

Sales to principal customers / total sales (i.e., BIGSALE) -0.053 
  (0.06) 

Δ Return on assets 0.089 
  (0.16) 

Share repurchases / market value of assets  0.133 
  (0.43) 

Intercept -0.085 -0.101 -0.087 
 (0.12) (0.08) (0.11) 

Year dummies Yes Yes Yes 

Industry dummies Yes Yes Yes 

Number of observations 890 873 842 

Adjusted R2 0.03 0.04 0.04 
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Regression (1) in Table 16 controls for the dividend change and the dividend level as well as for 

industry and year dummies. The dividend change is measured as the percentage change in dividends from 

the previous quarter to the current quarter; the dividend level is measured as the dividend paid in the 

current quarter scaled by the market value of assets at the end of the announcement year. Consistent with 

the results in Denis, Denis and Sarin (1994), the market reaction to dividend cut announcements is 

positively related to the dividend change and negatively related to the dividend level. More importantly, 

the coefficient estimate on the change in BIGSALE is positive and statistically significant, suggesting that 

investors view a dividend cut announcement as a less negative signal if the firm’s dependence on 

customer-supplier relationships has increased. Moreover, the effect of the change in BIGSALE on market 

reactions to dividend cut announcements is economically significant as well. Specifically, if a firm moves 

from the 5th percentile value to the 95th percentile value of the annual change in BIGSALE, the 3-day 

CAR increases by 2.95%, accounting for 49% of the average CAR (=2.95/5.97).  

In addition to the explanatory variables in regression (1), regression (2) controls for firm 

characteristics such as firm size, the market-to-book ratio, and the leverage ratio. The coefficient estimate 

on the change in BIGSALE is very close to that in regression (1) and remains statistically significant. 

On top of the explanatory variables used in regression (2), regression (3) further adds the level of 

BIGSALE, the change in ROA and the amount of share repurchases as additional explanatory variables. 

We control for share repurchases because dividend cuts may be compensated for by share repurchases. 

Furthermore, we expect the coefficient estimate on the level of BIGSALE to have either a positive or a 

negative sign. On the one hand, firms in customer-supplier relationships likely benefit more from 

dividend cuts because dividend cuts could mitigate the negative effect of the high financial distress costs 

on firm value. On the other hand, dividend cut announcements likely convey information to the market 

that the firm is facing financial distress. Since financial distress costs are high for firms in customer-

supplier relationships, dividend cut announcements by these firms may incur more negative market 

reactions. Thus, the overall effect of the level of BIGSALE on the market reactions to dividend cut 

announcements is an empirical issue. The results from regression (3) show that the coefficient estimate on 
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the level of BIGSALE is negative and significant at the 10% level, supporting the notion that customer-

supplier relationships are associated with higher financial distress costs. Importantly, the coefficient 

estimate on the change in BIGSALE remains positive and statistically significant.  

The overall results in Table 16 suggest that a firm’s dividend cut announcement triggers a less 

negative market reaction if it is accompanied by a concurrent increase in the firm’s dependence on 

customer-supplier relationships.8 These results again support the financial distress hypothesis.   

 

3.5 Robustness tests 

In the previous sections, results from both the cross-sectional and time-series analyses support the 

financial distress hypothesis, but do not support the stakeholder perception hypothesis. In this section, we 

perform several additional tests to further verify the negative relation between customer-supplier 

relationships and dividend level.  

 

3.5.1. Alternative measure of the existence of bilateral relationships: Analysis using purchases from 

dependent suppliers  

To further examine whether customer-supplier relationships have a negative impact on corporate 

dividend level, we use the ratio of purchases from dependent suppliers to the costs of goods sold (i.e., 

BIGBUY) as an alternative measure of the importance of customer-supplier relationships to a firm’s 

business. This measure requires the identity of those firms that are reported as a principal customer by 

dependent suppliers. While these data are available in the Compustat business segment files, the database 

reports only the name of the customers. As a result, we use a combination of automated and manual 

procedures to identify the principal customers that exist in Compustat. For a given year, if a firm is 

reported as a principal customer by any other firms, we set BIGBUY equal to zero for this firm. After 

                                                      
8 We do not find a statistically significant relation between the market reactions to dividend increase announcements 
and the changes in BIGSALE. This result is, however, not surprising, given the evidence documented in the 
literature that the market reactions are much weaker for dividend increase announcements than for dividend cut 
announcements. 
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1998, the Statement of Financial Accounting Standard No. 14 (SFAS No. 14) is replaced by SFAS No. 

131. The new regulation only requires firms to report the amount of sales to principal customers, but no 

longer require them to report the identities of the principal customers. To be consistent, we restrict our 

sample period to be 1981-1997.9 We also require the firms to be headquartered in the U.S. and have non-

missing value for the firm characteristics listed in Table 10. Our final sample contains 59,556 firm-year 

observations. 

In Table 17, we use models identical to those in Table 10, but replacing the ratio of sales to principal 

customers to total sales (i.e., BIGSALE) with the ratio of purchases from dependent suppliers to costs of 

goods sold (i.e., BIGBUY). Consistent with expectations, all coefficient estimates on BIGBUY are 

significantly negative, suggesting that firms that depend more on customer-supplier relationships pay 

lower dividends.  

                                                      
9 Banerjee, Dasgupta and Kim (2008) impose the same restriction to their samples. 
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Table 17 The relation between customer-supplier relationships and dividend level: Evidence based on 
purchases from dependent suppliers 

This table presents the results of two-sided Tobit regressions in which dividend level is regressed on a set of 
determinants, as well as the proportion of a firm’s purchases from dependent suppliers to its costs of goods sold 
(BIGBUY). Appendix B provides a detailed description of the construction of the variables. The sample includes all 
Compustat firms during the period 1981-1997. In regressions (1) and (2), the dependent variable is dividends over 
the market value of assets (DIV/MA) and dividends over the book value of assets (DIV/BA), respectively. The p-
values in parentheses are based on standard errors that are heteroskedasticity-consistent, and allow for clustering at 
the firm level.  
 

Variables 
DIV/MA DIV/BA 

(1) (2) 

Purchases from dependent suppliers / costs of  goods sold -0.032 -0.048 
 (i.e., BIGBUY) (0.00) (0.00) 

Logarithm of book value of assets (in 2004 dollars) 0.003 0.005 
(0.00) (0.00) 

Market value of assets / book value of assets -0.002 0.001 
(0.00) (0.02) 

Return on assets 0.065 0.115 
(0.00) (0.00) 

Total debt / book value of assets -0.019 -0.026 
(0.00) (0.00) 

Sales growth during past 3 years -0.008 -0.013 
(0.00) (0.00) 

Cash flow risk -0.032 -0.037 
(0.00) (0.00) 

Logarithm of (1+firm age) 0.004 0.006 
(0.00) (0.00) 

Intercept -0.007 -0.021 
(0.04) (0.00) 

Year dummies Yes Yes 

Industry dummies Yes Yes 

Number of observations 59,528 59,528 
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To evaluate the economic significance of the impact of BIGBUY on dividend level, we estimate the 

marginal effect of BIGBUY on the measures of dividend level and then compute the changes in the 

measures of dividend level if a firm moves from the status of average firm without dependent suppliers 

(BIGBUY = 0) to that of average firm with dependent suppliers (BIGBUY = 4.2%), holding all the other 

independent variables at their sample means. We find that the predicted value of DIV/MA and DIV/BA 

drops by 8.8% and 9.1% from their sample means, respectively. Thus, the effect of BIGBUY on dividend 

yield seems significant both statistically and economically. 

A potential issue related to using BIGBUY as a proxy for firms’ dependence on customer-supplier 

relationships is that some firms that actually purchase a significant portion of their costs of goods sold 

from major suppliers may not be reported as a principal customer by any of their major suppliers. This 

could be the case when the size of the suppliers is big relative to that of the customer. This issue could 

bias BIGBUY as a measure of the importance of customer-supplier relationships to firms’ business. To 

mitigate this concern, we re-estimate the models in Table 17 using only firms that are reported as a 

principal customer (i.e., BIGBUY > 0). While results are not tabulated, we find that the coefficient 

estimate on BIGBUY remains significantly negative in all of the four models.  

 

3.5.2. Two-stage Tobit regressions 

The models we have used so far implicitly assume that BIGSALE is exogenous to the models. If this 

is not case, endogeneity problems could arise and bias the coefficient estimates. Endogeneity biases could 

occur if certain unobservable firm characteristics simultaneously affect both BIGSALE and the measures 

of dividend level. Alternatively, it is possible that the causality exists not only in the direction from 

BIGSALE to dividend level, but also in the opposite direction. To alleviate the endogeneity concerns due 

to omitted variables and reversal causality, we perform additional tests using two-stage Tobit models.  

The two-stage Tobit models require the use of at least one instrumental variable for BIGSALE. The 

ideal instrumental variable should be highly correlated with BIGSALE, and in the mean time have no 

correlation with dividend level beyond its correlation with BIGSALE. We use the first lag of BIGSALE 
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(i.e., the value of BIGSALE at year t-1) as an instrumental variable in the two-stage Tobit regressions. 

Since a firm’s dependence on customer-supplier relationships is likely to be persistent over time, we 

expect the lagged value of BIGSALE to be a good predictor of its current value. More importantly, since 

the lagged value of BIGSALE is predetermined, it is unlikely to be affected by current firm characteristics 

or current dividend yields. Therefore, the lagged value of BIGSALE should serve as a good instrumental 

variable.   

Table 18 presents the results of the two-stage Tobit models. The first-stage regression shows that the 

variables used to predict the value of BIGSALE perform well, with adjusted R2 equal to 0.79. In 

regression (1) of the second-stage Tobit regression, the dependent variable is DIV/MA. We find that the 

coefficient estimate on the predicted BIGSALE is significantly negative. In regression (2) of the second-

stage regression, the dependent variable is DIV/BA. The coefficient estimate on the predicted BIGSALE 

remains negative and statistically significant. 
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Table 18 The relation between customer-supplier relationships and dividend level: Two-Stage Tobit 
regressions 

This table presents the results from two-stage Tobit regressions that control for the endogeneity of the relation 
between BIGSALE and dividend level. In the first-stage regression, BIGSALE is regressed on a set of firm 
characteristics and the first lag of BIGSALE, which serves as an instrumental variable. In the second-stage 
regression, dividend level is regressed on the predicted value of BIGSALE as well as the set of firm characteristics. 
Appendix B provides a detailed description of the variables. In regressions (1) and (2) of the second-stage 
regression, the dependent variables are DIV/MA and DIV/BA, respectively. All regressions include year dummies 
and industry dummies, but their coefficient estimates are not reported. The p-values in parentheses are based on 
standard errors that are heteroskedasticity-consistent, and allow clustering at the firm level.  
 

Variables 

1st stage 2nd stage 

 DIV/MA DIV/BA 

 (1) (2) 

Predicted value of sales to principal customers / total sales  -0.003 -0.005 
(i.e., BIGSALE)  (0.02) (0.01) 

Logarithm of book value of assets (in 2004 dollars) -0.002 0.001 0.001 
  (0.00) (0.00) (0.00) 

Market value of assets / book value of assets 0.002 -0.001 0.004 
  (0.04) (0.00) (0.00) 

Return on assets 0.004 0.040 0.087 
  (0.62) (0.00) (0.00) 

Total debt / book value of assets -0.001 -0.009 -0.011 
  (0.67) (0.00) (0.00) 

Sales growth during past 3 years 0.002 -0.008 -0.013 
  (0.48) (0.00) (0.00) 

Cash flow risk 0.016 -0.016 -0.022 
  (0.10) (0.00) (0.00) 

Logarithm of (1+firm age) 0.002 0.003 0.005 
  (0.04) (0.00) (0.00) 

Intercept 0.023 0.007 -0.004 
  (0.00) (0.08) (0.57) 

Instrumental variables    

Sales to principal customers / total salest-1 0.874   
 (0.00)   

Year dummies Yes Yes Yes 

Industry dummies Yes Yes Yes 

Number of observations 35,428 35,428 35,428 

Adjusted-R2 0.79 - - 
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While results are not tabulated, we also use longer lags of BIGSALE (t-2 to t-5) as instrumental 

variables, respectively. The results are qualitatively similar to those reported in Table 18.  

In sum, since this predicted BIGSALE can be entirely explained by firm characteristics included in 

the model and the lagged value of BIGSALE, which is predetermined, the results in Table 18 mitigate the 

concern that the negative relation between customer-supplier relationships and dividend level is driven by 

omitted variables or reversal causality.  

 

3.5.3. Sensitivity tests 

We perform a number of sensitivity tests and report the results in Table 19. First, Fama and French 

(2001) document a propensity of disappearing dividends since the 1990s. To ensure that our results are 

not driven by the propensity of disappearing dividends and the increasing trend in firms’ dependence on 

customer-supplier relationships, we split the whole sample into three sub-periods: the 1980s, 1990s, and 

2000s. We then re-estimate the baseline model (i.e., regression (1) in Table 12) separately for the three 

sub-periods and report the regression results in column (1) – (3). In all of the three regressions, the 

coefficients estimates on BIGSALE are significantly negative, suggesting that our results are not driven 

by the propensity of disappearing dividends. 
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Table 19 The relation between customer-supplier relationships and dividend level: sensitivity tests 

This table presents the results of the sensitivity tests for the relation between customer-supplier relationships and dividend level. Appendix B provides a detailed 
description of the variables in this table. Regressions (1) - (3) re-estimate regression (1) in Table 3, using the sub-periods of 1981-1989, 1990-1999, and 2000-
2006, respectively. Regressions (4) – (7) use as the dependent variable dividends over sales (DIV/Sale), dividends over total payout (DIV/PAY), total payout 
over the market value of assets (PAY/MA), and total payout over the book value of assets (PAY/BA). In regression (8), the sample is restricted to include only 
firm-years in which the book value of assets is above the sample median for that year. In regression (9), the sample is restricted to include only firms-years that 
are more than 10 years after IPO. All regressions include year dummies and industry dummies, but their coefficient estimates are not reported. The p-values in 
parentheses are based on standard errors that are heteroskedasticity-consistent, and allow clustering at the firm level.   
 

Variables 
1980s 1990s 2000s DIV/Sale DIV/PAY PAY/MA PAY/BA Size Age 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Sales to principal customers  -0.005 -0.005 -0.007 -0.008 -0.213 -0.006 -0.012 -0.004 -0.005 
/ total sales (i.e., BIGSALE) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Logarithm of book value of  0.003 0.003 0.003 0.006 0.115 0.005 0.009 0.002 0.002 
assets (in 2004 dollars) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Market value of assets /  -0.002 -0.001 -0.001 0.000 -0.038 -0.002 0.004 -0.002 -0.002 
book value of assets (0.00) (0.00) (0.00) (0.23) (0.00) (0.00) (0.00) (0.00) (0.00) 

Return on assets 0.068 0.055 0.046 0.101 1.798 0.024 0.053 0.058 0.058 
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Total debt / book value of  -0.021 -0.014 -0.008 -0.018 -0.073 -0.029 -0.045 -0.010 -0.019 
assets (0.00) (0.00) (0.00) (0.00) (0.32) (0.00) (0.00) (0.00) (0.00) 

Sales growth during past 3  -0.009 -0.007 -0.007 -0.014 -0.250 -0.003 -0.006 -0.008 -0.008 
years (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Cash flow risk -0.042 -0.029 -0.028 -0.027 -1.876 -0.019 -0.020 -0.017 -0.023
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.03) (0.00) (0.00) 

Logarithm of (1+firm age) 0.004 0.005 0.006 0.007 0.196 0.005 0.009 0.004 0.004 
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Intercept -0.010 -0.011 -0.023 -0.019 0.845 -0.009 -0.040 0.002 -0.002 
(0.00) (0.01) (0.00) (0.02) (0.00) (0.12) (0.00) (0.48) (0.51) 

Year dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Industry dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Number of observations 28,476 39,090 26,977 94,543 46,872 88,458 88,458 47,249 45,323 
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Second, so far we have used DIV/MA and DIV/BA as the measures of dividend level. To verify 

whether our results are sensitive to the measures of dividend level, we replicate our baseline model using 

two alternative measures of dividend level: the ratio of dividend to total sales (DIV/Sale) and the ratio of 

dividends to total payout (DIV/PAY). Total payout is equal to the sum of cash dividends and stock 

repurchases. We report the regression results in column (4) and (5). In both regressions, the coefficient 

estimates on BIGSALE are negative and statistically significant. 

Third, prior studies (e.g., Grullon and Michaely, 2002; Skinner, 2008) find that many firms have 

substituted stock repurchases for cash dividends during the past decades. It is possible that some firms 

regularly repurchase shares rather than pay dividends. To examine whether our results are affected by this 

issue, we re-estimate the baseline model using measures of total payout level instead of dividend level. In 

column (6) and (7), the dependent variables are the ratio of total payout to the market value of assets 

(PAY/MA) and the ratio of total payout to the book value of assets (PAY/BA), respectively. The results 

show that the coefficients estimates on BIGSALE in both regressions remain significantly negative. 

Fourth, Fama and French (2001) and DeAngelo, DeAngelo and Skinner (2004) find that small/young 

firms are less likely to pay dividends. Moreover, small/young firms are likely to have lower sale volume, 

a smaller number of customers, and thus a higher value of BIGSALE. We examine whether our results 

are affected by the inclusion of these firms. In regression (8), we exclude firm-years in which the book 

value of the firm’s assets is lower than the sample median for that year. In regression (9), we exclude 

firm-years in which the firm has undergone an IPO during the past ten years. Our results are not affected 

after excluding these firm-years. 

Finally, firms’ dependence on principal customers might lead to volatility in sales. The impact of 

customer-supplier relationships on dividend level could pick up this effect. We augment our baseline 

model with the coefficient of variation of sales as an additional explanatory variable. While the results are 

not tabulated, we find that the variability of sales only slightly affects the magnitude of the coefficient 

estimate on BIGSALE and the coefficient estimate remains significantly negative. 
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3.6 Do perceptions of stakeholders matter when it comes to payout policy? 

In this section, we examine whether perceptions of stakeholders about a firm’s business prospect 

affect the firm’s payout policy at all. While the evidence in the previous sections suggests that the concern 

about financial distress costs associated with relationship-specific investments is the dominant factor in 

the effect of customer-supplier relationships on corporate payout policy, the evidence does not necessarily 

exclude the possibility that perceptions of stakeholders also play a role in shaping a firm’s payout policy 

under certain circumstances. To investigate this issue, we employ an approach designed to maximize the 

power to detect the effect of stakeholder perceptions on payout policy. Specifically, we restrict the sample 

to include only dividend payers that have an investment grade credit rating. These firms are expected to 

have good credit quality and face low financial constraints, and therefore should be least likely to enter 

financial distress. Consequently, if perceptions of stakeholder matter for corporate payout policy, the 

effect should be more pronounced for firms in this sample because financial distress is not a major 

concern for these firms.  

 

3.6.1. Dividend level 

In Table 20, we investigate how customer-supplier relationships affect dividend level when financial 

distress is not a major concern for the firms. In Panel A, we re-estimate the models in Table 12, but using 

the subsample of dividend payers that have an investment-grade credit rating. Since these firms are 

unlikely to enter financial distress, the impact of relationship-specific investments on dividend policy 

should be less pronounced for these firms. Consistent with this expectation, none of the coefficient 

estimates on BIGSALE are significantly negative, suggesting that when financial distress is not an 

important concern, customer-supplier relationships do not have a negative effect on dividend level.  
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Table 20 Do perceptions of stakeholders matter when it comes to payout policy? – subsample analysis 

This table presents the results from analyzing whether perceptions of stakeholders matter for dividend level. The 
analyses focus on a subsample of firms that have investment-grade credit ratings and pay cash dividends. All 
regressions in this table are two-sided Tobit models in which dividend level (the ratio of dividends to the market 
value of assets (DIV/MA) or the ratio of dividends to the book value of assets (DIV/BA)) is regressed on a set of 
determinants, as well as the proportion of a firm’s sales to principal customers to its total sales (i.e., BIGSALE). 
Appendix B provides a detailed description of the variables in this table. In Panel A, the subsample includes all 
firms that have an investment-grade credit rating and pay dividends. In Panel B and C, the subsample is further 
divided into two subsamples. In Panel B, the division is based on whether the firm is in durable goods industries, 
whereas in Panel C, the division is based on whether the firm incurs positive amount of R&D expenses. In Panel, the 
subsample includes all firms that have investment-grade credit ratings, pay dividends, and are relatively unlikely to 
undertake relationship-specific investments (i.e., not in durable goods industries or incur no R&D expenses). The 
dependent variable in regressions in Panel D is DIV/MA. All regressions include year dummies and industry 
dummies, but their coefficient estimates are not reported. The p-values in parentheses are based on standard errors 
that are heteroskedasticity-consistent, and allow clustering at the firm level.   
 

Panel A: All firms that have an investment-grade rating and pay dividends 

Variables 
DIV/MA DIV/BA 

(1) (2) 

Sales to principal customers / total sales (i.e., BIGSALE) 0.001 0.003 
 (0.52) (0.33) 

Logarithm of book value of assets (in 2004 dollars) -0.000 -0.001 
(0.33) (0.22) 

Market value of assets / book value of assets -0.001 0.008 
(0.00) (0.00) 

Return on assets 0.031 0.087 
(0.00) (0.00) 

Total debt / book value of assets 0.001 0.010 
(0.71) (0.27) 

Sales growth during past 3 years -0.003 -0.007 
(0.06) (0.03) 

Cash flow risk 0.004 0.008 
(0.34) (0.39) 

Logarithm of (1+firm age) 0.001 0.003 
(0.01) (0.00) 

Intercept 0.015 0.003 
(0.00) (0.77) 

Year dummies Yes Yes 

Industry dummies Yes Yes 

Number of observations 7,509 7,509 
 

Panel B: Split the sample by whether the firm is in durable goods industries 

Variables 

Durable goods industries 

Yes No Yes No 

DIV/MA DIV/MA DIV/BA DIV/BA 

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

Sales to principal customers / total sales  -0.004 0.006 -0.008 0.008 
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(i.e., BIGSALE) (0.00) (0.03) (0.00) (0.08) 

Logarithm of book value of assets (in 2004  -0.001 0.000 -0.002 0.000 
dollars) (0.00) (0.61) (0.00) (0.36) 

Market value of assets / book value of assets -0.001 -0.001 0.003 0.008 
(0.00) (0.00) (0.03) (0.00) 

Return on assets 0.015 0.028 0.043 0.067 
(0.01) (0.00) (0.01) (0.00) 

Total debt / book value of assets -0.006 -0.001 -0.012 -0.000 
(0.03) (0.75) (0.04) (0.98) 

Sales growth during past 3 years -0.010 -0.003 -0.019 -0.005 
(0.00) (0.09) (0.00) (0.05) 

Cash flow risk -0.008 0.002 -0.016 0.008 
(0.33) (0.54) (0.40) (0.32) 

Logarithm of (1+firm age) 0.002 0.001 0.003 0.002 
(0.00) (0.00) (0.00) (0.00) 

Intercept 0.025 0.012 0.029 -0.001 
 (0.00) (0.01) (0.00) (0.95) 

Year dummies Yes Yes Yes Yes 

Industry dummies Yes Yes Yes Yes 

Number of observations 1,690 5,819 1,690 5,819 
 

Panel C: Split the sample by whether the firm incurs positive amount of R&D expenses 

Variables 

Positive R&D expenses 

Yes No Yes No 

DIV/MA DIV/MA DIV/BA DIV/BA 

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

Sales to principal customers / total sales  -0.003 0.005 -0.004 0.006 
(i.e., BIGSALE) (0.01) (0.08) (0.06) (0.21) 

Logarithm of book value of assets (in 2004  -0.000 -0.001 -0.000 -0.001 
dollars) (0.54) (0.09) (0.89) (0.14) 

Market value of assets / book value of assets -0.001 -0.000 0.007 0.008 
(0.00) (0.63) (0.00) (0.00) 

Return on assets 0.024 0.025 0.067 0.056 
(0.00) (0.00) (0.00) (0.00) 

Total debt / book value of assets -0.007 0.004 -0.012 0.007 
(0.00) (0.19) (0.02) (0.12) 

Sales growth during past 3 years -0.014 -0.001 -0.027 -0.002 
(0.00) (0.66) (0.00) (0.38) 

Cash flow risk -0.002 -0.003 -0.001 -0.003 
(0.58) (0.65) (0.91) (0.78) 

Logarithm of (1+firm age) 0.001 0.001 0.003 0.002 
(0.00) (0.05) (0.00) (0.03) 

Intercept 0.018 0.016 0.009 0.010 
 (0.00) (0.01) (0.04) (0.34) 

Year dummies Yes Yes Yes Yes 
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Industry dummies Yes Yes Yes Yes 

Number of observations 3,918 3,591 3,918 3,591 
 

Panel D: Split the sample by information asymmetry 

Variables 

Not from durable goods 
industry 

No R&D expenses 

High information asymmetry 

No Yes No Yes 

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

Sales to principal customers / total sales  0.005 0.011 0.005 0.010 
(i.e., BIGSALE) (0.09) (0.03) (0.18) (0.05) 

Logarithm of book value of assets (in 2004  0.001 -0.001 -0.000 -0.001 
dollars) (0.10) (0.02) (0.36) (0.06) 

Market value of assets / book value of assets -0.001 -0.001 0.000 -0.001 
(0.01) (0.55) (0.79) (0.34) 

Return on assets 0.040 0.033 0.025 0.059 
(0.00) (0.05) (0.07) (0.02) 

Total debt / book value of assets 0.002 0.005 0.011 0.010 
(0.54) (0.51) (0.01) (0.27) 

Sales growth during past 3 years -0.006 -0.000 -0.003 0.001 
(0.00) (0.83) (0.04) (0.64) 

Cash flow risk 0.009 -0.003 0.009 -0.016 
(0.10) (0.66) (0.21) (0.12) 

Logarithm of (1+firm age) 0.000 0.001 0.001 0.001 
(0.71) (0.01) (0.13) (0.05) 

Intercept 0.021 0.012 0.021 0.008 
 (0.00) (0.01) (0.00) (0.26) 

Year dummies Yes Yes Yes Yes 

Industry dummies Yes Yes Yes Yes 

Number of observations 2,905 2,905 1,795 1,795 
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To further determine whether stakeholder perception affects payout policy, we split the sample for 

Panel A into two subsamples by whether the firm is from durable goods industries or not. We re-estimate 

the models in Panel A for the two subsamples separately and report the results in Panel B.  We find that 

all of the coefficient estimates on BIGSALE are significantly negative for the subsample of firms in 

durable goods industries, irrespective of how dividend yield is measured. In striking contrast, all of the 

coefficient estimates on BIGSALE are significantly positive for the subsample of firms not in durable 

goods industries, suggesting that the insignificant coefficient estimates on BIGSALE in Panel A are 

mainly driven by two opposite effects (durable goods industries vs. others industries) that offset each 

other.  

In Panel C, we split the sample into two subsamples based on whether the firm incurs positive 

amount of R&D expenses or not. The results echo those in Panel B: BIGSALE has a negative effect on 

dividend yield for firms that incur R&D expenses, but has a positive effect on dividend yield for firms 

that do not incur R&D expenses.  

In Panel D, we examine the nature of the positive relation between customer-supplier relationships 

and dividend level for firms that are both unlikely to face financial distress and unlikely to undertake 

relationship-specific investments. If the positive relation is driven by firms that pay relatively high 

dividends to maintain good perceptions of stakeholders about their business prospects, then the relation 

should be more pronounced for firms that are subject to more information asymmetry. Prior 

microstructure studies suggest that the intensity of asymmetric information about the value of an asset is 

an important determinant of that asset’s liquidity.10 Consequently, a significant number of studies in 

corporate finance use liquidity measures to capture a firm’s information environment.11 We use Amihud’s 

(2002) illiquidity ratio as the measure of stock illiquidity: 

	 , ,

, ,
 

                                                      
10 See O’Hara (1995) for an extensive review. 
11 See Bharath, Pasquariello, and Wu (2009) for a review. 
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Where Voli,t,y and ri,t,y are, respectively, stock i’s dollar volume (in millions) and return on day t in year y. 

We use daily return and volume data to compute the illiquidity ratio. The summation Σ is over Ty, the 

number of days in year y for which the ratio |ri,t,y|/Voli,t,y is defined (i.e., Voli,t,y ≠ 0). Because the Amihud 

ratio is a measure of illiquidity, the ratio larger for firms that are subject to more information asymmetry. 

We group the firm-year observations based on whether its Amihud ratio is above the sample median or 

not. Consistent with expectations, we find that the positive relation between customer-supplier 

relationships and dividend level is more pronounced for the group with high Amihud ratios. These results 

support the conjecture that when information asymmetry is a more severe problem, firms in customer-

supplier relationships have stronger incentives to pay higher dividends to improve perceptions of non-

financial stakeholders about their business prospects. 

Overall, the results reported in Table 20 suggest that when financial distress and relationship-specific 

investment are not major concerns, firms in customer-supplier relationships actually pay relatively high 

dividends. This positive relation between dividend level and customer-supplier relationships is consistent 

with the prediction of the stakeholder perception hypothesis.  

The opposite effect of BIGSALE on dividend level between the two subsamples of firms in Panel B 

and Panel C also highlights the importance of relationship-specific investments in corporate payout 

policy. That is, the effect of relationship-specific investments dominates that of stakeholder perception 

even for firms that are highly unlikely to enter financial distress. 

     

3.6.2. Dividend smoothing 

In this section we further examine how customer-supplier relationships affect a firm’s dividend 

smoothing when financial distress and relationship-specific investments are not major concerns of the 

firm. If perceptions of stakeholders about the firm’s business prospect affect the firm’s payout policy, this 

firm should have a stronger incentive to smooth its dividend payments when stakeholders are important to 

its business. We examine this issue in Table 21. In Panel A, we restrict the sample to include dividend 

payers that have investment grade ratings and are not in durable goods industries. Presumably, these firms 
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are least concerned about financial distress and relatively unlikely to undertake relationship-specific 

investments. Consistent with the stakeholder perception hypothesis, firms in customer-supplier 

relationships adjust dividend more slowly than do those not in customer-supplier relationships. 

Specifically, when dividend level is measured by DIV/MA (DIV/BA), the coefficient estimate on the 

lagged DIV/MA (DIV/BA) is -0.049 (-0.042) for firms in customer-supplier relationships and -0.108 (-

0.074) for firms not in customer-supplier relationships. Moreover, the difference in the two coefficient 

estimates is statistically significant at 1% (5%) level. 12  

                                                      
12 In a related study, Aivazian, Booth, and Cleary (2006) find that firms with bond ratings exhibit more dividend-
smoothing than firms with no bond ratings. 
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Table 21 The impact of customer-supplier relationships on the speed of dividend adjustment – subsample 
analysis 

This table presents the results from analyzing whether perceptions of stakeholders matter for dividend smoothing. In 
Panel A, the analyses focus on a subsample of firms that have investment-grade credit ratings, pay dividends, and 
are not in durable goods industries. In Panel B, the analyses focus on a subsample of firms that have an investment-
grade credit rating, pay dividends, and do not incur R&D expenses. All regressions in this table are OLS model in 
which the change in dividend yield from year t-1 to year t is regressed on a set of determinants, as well as the 
dividend yield in year t-1. Appendix B provides a detailed description of the construction of the variables. The 
dividend yield is measured as dividends over the market value of assets (DIV/MA) in regressions (1) and (2), and as 
dividends over the book value of assets (DIV/BA) in regressions (3) and (4). The sample for regressions (1) and (3) 
includes past dividend payers during 1981-2006 in which the ratio of sales to principal customers to total sales 
(BIGSALE) exceeds 10%; the sample for regressions (2) and (4) includes past dividend payers during 1981-2006 in 
which BIGSALE is less than 10% in both year t and year t-1. Firm i in year t is defined as a past dividend payer if 
firm i paid a positive amount of dividends in year t-1. The p-values in parentheses are based on standard errors that 
are heteroskedasticity-consistent, and allow for clustering at the firm level. 
 
Panel A: Firms that have an  investment-grade rating, pay dividends, and are not in durable goods industries 

Variables 

DIV/MA DIV/BA 

BIGSALE>=10% 

Yes No Yes No 

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

Dividends / market value of assets  -0.049 -0.108   
(i.e., DIV/MA) t-1 (0.00) (0.00)   

Dividends / book value of assets  -0.042 -0.074 
(i.e., DIV/BA) t-1   (0.00) (0.00) 

Logarithm of book value of assets (in 2004  0.000 -0.000 -0.000 -0.000 
dollars) (0.50) (0.98) (0.27) (0.25) 

Market value of assets / book value of assets -0.000 -0.001 0.001 0.001 
(0.00) (0.00) (0.00) (0.00) 

Return on assets 0.009 0.011 0.009 0.006 
(0.02) (0.00) (0.18) (0.06) 

Total debt / book value of assets -0.002 -0.001 -0.003 -0.002 
(0.22) (0.00) (0.21) (0.00) 

Sales growth during past 3 years 0.000 0.000 0.001 -0.001 
(0.30) (0.91) (0.40) (0.37) 

Cash flow risk -0.000 0.001 -0.009 -0.002
(0.86) (0.25) (0.01) (0.18) 

Logarithm of (1+firm age) 0.000 0.000 0.000 0.000 
 (0.69) (0.61) (0.96) (0.34) 

Intercept -0.004 0.002 -0.002 0.001 
(0.00) (0.09) (0.40) (0.38) 

Year dummies Yes Yes Yes Yes

Industry dummies Yes Yes Yes Yes 

Number of observations 815 4,164 815 4,164 

Adjusted R2 0.13 0.17 0.14 0.10 

Difference in the speed of adjustment (p-value) (0.00) (0.04)  
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Panel B: Firms that have an  investment-grade rating, pay dividends, and do not incur R&D expenses 

Variables 

DIV/MA DIV/BA 

BIGSALE>=10% 

Yes No Yes No 

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

Dividends / market value of assets  -0.039 -0.088   
(i.e., DIV/MA) t-1 (0.00) (0.00)   

Dividends / book value of assets  -0.033 -0.049 
(i.e., DIV/BA) t-1   (0.00) (0.00) 

Logarithm of book value of assets (in 2004  -0.000 0.000 -0.000 -0.000 
dollars) (0.62) (0.55) (0.41) (0.21) 

Market value of assets / book value of assets -0.001 -0.000 0.001 0.001 
(0.01) (0.00) (0.03) (0.00) 

Return on assets 0.011 0.007 0.012 0.005 
(0.02) (0.00) (0.16) (0.05) 

Total debt / book value of assets -0.001 -0.001 -0.002 -0.002 
(0.34) (0.01) (0.48) (0.03) 

Sales growth during past 3 years 0.001 0.000 0.001 -0.000 
(0.22) (0.57) (0.30) (0.66) 

Cash flow risk -0.001 0.001 -0.003 -0.001 
(0.70) (0.38) (0.49) (0.69) 

Logarithm of (1+firm age) 0.000 -0.000 0.000 -0.000 
 (0.52) (0.82) (0.66) (0.83) 

Intercept 0.001 0.003 -0.000 0.004 
(0.61) (0.00) (0.95) (0.01) 

Year dummies Yes Yes Yes Yes 

Industry dummies Yes Yes Yes Yes 

Number of observations 499 2,521 499 2,521 

Adjusted R2 0.16 0.15 0.13 0.08 

Difference in the speed of adjustment (p-value) (0.00) (0.24)  
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In Panel B, we restrict the sample to include dividend payers that have investment grade ratings and 

do not incur R&D expenses. The results are similar to those in Panel A. 

In sum, the results reported in Table 20 and Table 21 suggest when financial distress and 

relationship-specific investments are not major concerns, firms in customer-supplier relationships pay 

higher dividends and exhibit more dividend smoothing. These results suggest that although the 

stakeholder perception hypothesis does not apply systematically, it may have merit when financial 

distress and relationship-specific investments are not major concerns. 

 

3.7 Conclusions 

Prior studies show that a firm’s relationships with non-financial stakeholders affect a wide spectrum 

of corporate policies. In this paper, we examine how a firm’s customer-supplier relationships affect its 

dividend policies. The financial distress hypothesis suggests that firms in customer-supplier relationships 

pay lower dividends and exhibit less dividend smoothing because the high financial distress costs 

associated with relationship-specific investments reduce these firms’ incentives to commit themselves to 

cash distributions. In contrast, the stakeholder perception hypothesis suggests that firms in customer-

supplier relationships pay higher dividends and exhibit more dividend smoothing because these firms’ 

dependence on customers-supplier relationships increases their incentives to improve the perceptions of 

stakeholders about the firms’ business prospects. We evaluate these two hypotheses using a variety of 

model specifications. 

We find that the financial distress hypothesis dominates the stakeholder perception hypothesis in 

driving the relation between the customer-supplier relationships and dividend level. We also find that the 

negative relation between the customer-supplier relationships and dividend level is more pronounced 

when relationship-specific investments are more important to the firms’ business. We obtain consistent 

results for the time-series properties of dividends. Specifically, firms in customer-supplier relationships 

exhibit less dividend smoothing. These firms are more conservative in dividend increases and more 
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aggressive in dividend cuts. Conditional on the decision to change dividend level, the magnitude of the 

dividend changes is negatively related to the firms’ dependence on customer-supplier relationships. 

Moreover, the investors also view a dividend-cut announcement as a less negative signal if the firm’s 

dependence on customer-supplier relationships has increased.  

Finally, we find that among firms that have good credit quality and are unlikely to undertake 

relationship-specific investments, those in customer-supplier relationships actually pay higher dividends 

and exhibit more dividend smoothing. These results suggest that although the stakeholder perception 

hypothesis does not apply systematically, it may have merit when financial distress and relationship-

specific investments are not major concerns. 

Overall, our results suggest that the concern about high financial distress costs associated with 

relationship-specific investments is the key factor that drives the relation between customer-supplier 

relationships and corporate payout policy. Perceptions of stakeholders are at most of secondary 

importance when it comes to payout policy. 
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Chapter 4 

Why Do Firms in Customer-Supplier Relationships Hold More Cash? 

 

4.1 Introduction 

In this paper we investigate how a firm’s customer-supplier relationships affect its cash holdings. A 

firm is in customer-supplier relationships when its business depends on a small number of major 

customers/suppliers. The extant literature offers two arguments for why firms in customer-supplier 

relationships might hold more cash. The first argument is that firms in customer-supplier relationships 

often need to undertake relationship-specific investments, and these investments in turn increase these 

firms’ financial distress costs (Titman 1984). The higher financial distress costs are likely to strengthen 

the firms’ precautionary motive to hold cash. By holding more cash, the firms reduce the risk that they 

will have to liquidate relationship-specific assets when they face financial difficulties, which will enhance 

firm value as the liquidation of relationship-specific assets could impose significant costs on the firms’ 

stakeholders and the firms themselves.    

The other argument is that firms that undertake relationship-specific investments might want to save 

cash due to the hold-up problem. Grossman and Hart (1986) argue that relationship-specific investments 

between two firms might be optimal in a first-best world, but they might be suboptimal if contracts are 

incomplete. In particular, if contracts can be renegotiated, the hold-up problem will be more severe if the 

investment is relationship-specific. A potential way to overcome the hold-up problem is for the two firms 

to merge.  Consequently, relationship-specific investments may lead to higher likelihood that these two 

firms will eventually merge. Thus, firms in customer-supplier relationships might prefer to hoard more 

cash for a potential acquisition in the future.  

In our empirical tests, we use the ratio of sales to principal customers over total sales (hereafter 

referred to as BIGSALE) as a proxy for the importance of customer-supplier relationships to a firm’s 
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business. Over the period 1982-2006, we document strong evidence that firms in customer-supplier 

relationships hold more cash. Specifically, we find that the ratio of cash holdings to total assets is 

positively related to BIGSALE. This result holds true after controlling for cash flow level, growth 

opportunities, firm size, net working capital, capital expenditure, leverage, R&D, dividend, acquisitions, 

cash flow volatility, as well as time fixed effects.  

To determine the nature of the positive relation between customer-supplier relationships and cash 

holdings, we examine how the relation depends on industry/firm characteristics. In particular, we focus on 

industry- and firm-level measures of product uniqueness. If the positive relation arises because of 

relationship-specific investments, then the relation should be more pronounced for industries/firms in 

which products are more unique. Following Titman and Wessels (1988), we use industry- and firm-level 

measures of R&D intensity and selling effort, and an indicator variable for whether a firm is from the 

durable goods industry as proxies for product uniqueness. Consistent with expectations, we find that the 

effect of customer-supplier relationships on cash holdings is more pronounced for industries/firms in 

which products are more unique.  

To further verify the robustness of the positive relation between customer-supplier relationships and 

cash holdings, we perform a number of sensitivity tests. First, to ensure that the positive relation between 

customer-supplier relationships and cash holdings is not a consequence of biases due to the unspecified 

effect of leverage, we use the methodology developed by Acharya, Almeida and Campello (2007) to 

identify when cash is equal to, and when it is distinct from, negative debt. Using various specifications, 

we find that the positive relation between BIGSALE and cash holdings holds true even when cash is 

remarkably different from negative debt. This result suggests that effect of the bilateral relationships on 

cash holdings is not simply the flip-side of its effect on debt ratios. Second, our results may be driven by 

unobservable firm characteristics that simultaneously affect cash holdings and customer-supplier 

relationships. We address this endogeneity issue using firm fixed-effect regression, first-difference 

regression, and two-stage least square regressions. The fixed-effect regression and the first-difference 

regression allow us to remove the effect of unobservable firm characteristics that are invariant over time, 
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whereas the two-stage least square regressions remove the effect of unobservable firm characteristics that 

vary over time. Finally, as an alternative proxy for the importance of customer-supplier relationships to a 

firm’s business, we use the ratio of purchases from dependent suppliers to costs of goods sold. A firm that 

purchases more from dependent suppliers is likely to undertake more relationship-specific investments 

and thus should hold more cash. Consistent with expectations, we find that our results are robust to these 

robustness tests.  

Given the evidence on the positive relation between customer-supplier relationships and cash 

holdings, we further evaluate the arguments of Titman (1984) and Grossman and Hart (1986). Titman’s 

argument implies that firms in customer-supplier relationships use relatively high cash reserves as a 

cushion to sustain their relationship-specific investments. A firm that is close to default is less able to 

cope with liquidity shortage by raising cash form capital market and thus is more likely to liquidate its 

assets. Thus, if the positive relation between customer-supplier relationships and cash holdings is driven 

by firms holding more cash to mitigate the relatively high financial distress costs due relationship-specific 

investments, then the positive relation should be more pronounced for firms that face higher risk of 

bankruptcy. We use credit ratings and Altman’s Z-score as proxies for probability of bankruptcy. 

Consistent with the argument of Titman (1984), we find that the positive relation between firms’ 

dependence on the bilateral relationships and cash holdings is more pronounced when the firms face 

higher risk of bankruptcy. Furthermore, following Banerjee, Dasgupta and Kim (2008), we examine the 

effect of government customers and non-government customers on cash holdings separately. Government 

customers are often not profit-driven and therefore may be less concerned about their suppliers’ liquidity 

shortage. In fact, government customers may sometimes purchase from distressed suppliers to save jobs. 

The financial distress costs are thus lower when government is the major customer.  Consistent with 

expectations, we find that the positive relation between customer-supplier relationships and cash holdings 

is driven only by the relationships with non-government customers, not by the relationships with 

government customers. 
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Titman’s argument also implies that a large cash balance is more valuable for firms in customer-

supplier relationships. Consequently, the contribution of cash holdings to firm value should be relatively 

high for firms in the customer-supplier relationships. Using the approach in Faulkender and Wang (2006), 

we find that this is indeed the case. In addition, we find the positive effect of firms’ dependence on the 

bilateral relationships on the value of cash holdings is driven only by the bilateral relationships with non-

government principal customers, not by the bilateral relationships with government principal customers. 

Finally, consistent with the notion that firms in customer-supplier relationships have a stronger 

precautionary motive to hold cash in order to cope with the relatively high financial distress costs, we find 

that the positive effect of customer-supplier relationships on the value of cash arises only during recession 

years.  

Grossman and Hart’s (1986) argument has two testable implications. First, if firms in the customer-

supplier relationships have a stronger incentive to conduct mergers and acquisitions due to the potential 

hold-up problem, a positive relation should arise between customer-supplier relationships and future 

merger and acquisition activities. Second, if firms in customer-supplier relationships hold more cash to be 

prepared for future mergers and acquisitions, this positive relation should be more pronounced when cash 

holdings are higher. Consistent with the first implication, we document a positive relation between 

customer-supplier relationships and the probability of future merger and acquisitions. However, with 

regard to the second implication, we do not find evidence that cash holdings have a positive effect on the 

relation between customer-supplier relationships and future mergers and acquisitions. These results 

suggest that while firms that rely on relationship-specific investments have stronger incentives to conduct 

mergers and acquisitions, the relatively high cash holdings are not driven by such incentives. 

Our paper makes two main contributions to the literature. First, we offer evidence that a firm’s 

relationships with non-financial stakeholders affect its cash holdings. Our study is closely related to the 

literature on how firms’ dependence on non-financial stakeholders affects firms’ financing decisions 

(Titman, 1984; Titman and Wessels, 1988; Maksimovic and Titman, 1991; Kale and Shahrur, 2007; 

Banerjee, Dasgupta and Kim, 2008; Bae, Kang and Wang, 2010). More broadly, our study contributes to 
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the literature on how the interaction between firms and non-financial stakeholders is related to a wide 

spectrum of corporate strategies, such as design of CEO compensation (Arora and Alam, 2005), 

information disclosure (Almazan, Suarez and Titman, 2006), earnings management (Raman and Shahrur, 

2008), and payout policy (Wang, 2010).  

Second, our study adds to the literature on what determines the precautionary motive of cash 

holdings. Prior studies identify several factors that affect the motive of cash holdings, such as cash flow 

risk, access to external capital, growth opportunities (Opler, Pinkowitz, Stulz and Williamson, 1999; 

Faulkender and Wang, 2006), product market competition (Haushalter, Klasa and Maxwell, 2007; 

Fresard, 2009), R&D smoothing (Brown and Petersen, 2009), and macroeconomic conditions (Harford, 

Mikkelson and Partch, 2003). Our analysis identifies another important reason for cash holdings: a large 

balance of cash holdings can benefit firms that rely on relationship-specific investments. Given the 

upward trend in firms’ dependence on customer-supplier relationships (see Figure 1) and its high 

correlation with the upward trend of corporate cash holdings, our findings also uncover an underlying 

reason for the increased corporate cash holdings documented by Bates, Kahle and Stulz (2009).  

The paper is organized as follows. In Section 2, we describe the data used in this paper and provide 

summary statistics. In Section 3, we examine the relation between customer-supplier relationships and 

cash holdings. In section 4, we evaluate the two arguments of Titman (1984) and Grossman and Hart 

(1986). Section 5 summarizes and concludes the paper. 

 

4.2 Data and summary statistics 

4.2.1. Sample selection 

To construct our initial sample, we identify all firms covered by the Compustat fundamentals annual 

files for the period 1982-2006. We exclude financial firms (SIC codes 6000-6999) and utilities (SIC codes 

4900-4999) because firms in these regulated industries may have liquidity policies to meet regulatory 

requirements rather than for the economic reasons studied in this paper. We also exclude firms that are 
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headquartered outside of the United States. Finally, for a given year, we require that firms have positive 

assets (Compustat item #6), positive sales (item #12) and non-missing values for the firm characteristics 

listed in Table 22. Our final sample includes 116,041 firm-year observations. 

 

4.2.2. Variable definitions 

We use the ratio of sales to principal customers over total sales (hereafter referred to as BIGSALE) 

as a proxy for the importance of customer-supplier relationships on a firm’s business. We obtain 

information about sales to principal customers from the Compustat business segment files. Statement of 

Financial Accounting Standard No. 14 (SFAS No. 14) of the Financial Accounting Standards Board 

(FASB) requires firms to disclose the names of and sales to their principal customers if the revenue 

generated from the sales to a particular customer exceeds 10% of the total revenues of the firm or if the 

firm considers the sales important to its business. Sometimes firms report the sum of sales to a group of 

customers and the number of customers in the group. We manually identify these observations and set the 

sale to each individual customer equal to the sales to the customer group divided by the number of 

customers in the group. We also manually identify whether the principal customer is a government 

customer or a non-government customer. If a firm does not report sales to principal customers in any 

particular year, we set BIGSALE equal to zero for that year. As of the writing of this paper, we have data 

on sales to principal customers for the period 1980-2006. Because we need BIGSALE for year t-2 in 

some analyses, we construct our sample for the period 1982-2006.   

To measure firms’ cash holdings, we use the ratio of cash (Compustat item #1) to assets (item #6). 

While cash to assets is the most traditional measure, some studies use the logarithm of the ratio of cash to 

net assets (item #6 – item #1) or the ratio of cash to sales (item #12). Using these alternative measures of 

cash holdings does not change our results in a material way.  

Following Bates Kahle and Stulz (2009), we control for the following firm characteristics in our 

regressions of firms’ cash holdings: 
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 Cash flow: We measure cash flow as the earnings after interest, dividends, and tax but before 

depreciation (item #13 - item #15 - item #16 – item #21) scaled by the book value of assets (item 

#6). On the one hand, firms with higher cash flow are likely to accumulate more cash; on the 

other hand, to the extent that cash flow captures profitability, more profitable firms may be less 

concerned about the possibility of liquidity shortage. So we expect the coefficient of cash flow to 

have either a positive or a negative sign. 

 Tobin’s q: We use the market-to-book ratio as a proxy for Tobin’s q. The market-to-book ratio is 

defined as the book value of assets (item #6) plus the market value of common equity (item #199 

* item #25) minus the book value of common equity (item #60) scaled by the book value of assets 

(item #6). Firms with more growth opportunities are likely to hold more cash since it is more 

costly for these firms to be financially constrained.  

 Firm size: We measure firm size by the logarithm of the firm’s book value of assets (item #6) in 

2004 dollars. Since there may be economies of scale to hold cash, we expect the coefficient of 

firm size to have a negative sign. 

 Net working capital: New working capital is measured as net working capital (item #179) minus 

cash (item #1) scaled by total assets (item #6). Since we subtract cash from working capital, our 

net working capital measure is net of cash. We expect a negative relation between net working 

capital and cash holdings because net working capital can be used as a substitute for cash. 

 Capital expenditures: We measure capital expenditures as the ratio of capital expenditures (item 

#128) to total assets (item #6). Capital expenditures result in more cash outlays and less saving in 

cash. Further, capital expenditures could increase the amount of assets that can be used as 

collateral, and thus could increase debt capacity and reduce the demand for cash. On the other 

hand, capital expenditures could lead to higher financial distress costs and/or investment 

opportunities, which would increase the demand for cash. 
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 Leverage: We define leverage as long-term debt (item #9) plus debt in current liabilities (item 

#34) scaled by the book value of assets (item #6). If firms use cash to reduce debt, a negative 

relation between cash holding and leverage will arise. When firms need to use cash as a hedging 

tool (see Acharya et al (2007)), however, cash could be positively related to leverage. 

 Research and development (R&D): R&D is measured as the ratio of R&D (item #46) to sales 

(item #12), and is set equal to zero when R&D (item #46) is missing. Like capital expenditures, 

R&D activities increase cash outlays and result in less saving in cash. On the other hand, R&D 

activities increase growth opportunities and/or financial distress costs, in which case a positive 

relation between R&D and cash holdings could arise. 

 Dividend payout: We set a dummy variable equal to one in years in which a firm pays common 

dividends (item #21), and equal to zero otherwise. Since dividend paying firms are likely to be 

less financially constrained and so have a weaker precautionary motive for cash holdings, we 

expect the dividend dummy to have negative coefficient. 

 Acquisitions: Acquisition activity is defined as acquisitions (item #129) to total assets (item #6), 

where acquisitions reflect only the cash outflows associated with acquisitions. As a form of 

capital expenditures, we expect the coefficient of acquisitions to have the same sign as that of 

capital expenditures.  

 Industry cash flow volatility: For each firm-year, we calculate the standard deviation of firm-level 

cash flow to assets for the previous ten years. We require that at least three observations be 

available for the calculation. Industry cash flow volatility is the average of the firm cash flow 

standard deviation over each two-digit SIC industry. Firms with greater cash flow risk have a 

stronger precautionary motive for cash holdings, so we expect a positive sign on the coefficient of 

industry cash flow volatility. 

Further, we also include year dummies in our regressions to control for time trends in corporate cash 

holdings. To mitigate the effect of outliers, Tobin’s q, net working capital over assets, capital 
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expenditures over assets, the leverage ratio, R&D over sales, and acquisitions over assets are Winsorized 

at 1% and 99% of their empirical distribution.  

 

4.2.3. Summary statistics 

Table 22 provides summary statistics for the firms in our sample. The sample has a mean ratio of 

cash to assets equal to 0.163. The mean cash to assets from our sample is very close to that reported in 

Bates et al. (2008). Further, the mean firm in the sample sells 16.4% of its total outputs to principal 

customers and has book assets of 96 (= e4.565) million dollars, a Tobin’s q of 2.309, a cash-flow-to-assets 

ratio of -0.067, and a book leverage ratio of 0.276. 
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Table 22 Summary statistics for variables in Chapter 4 

This table provides summary statistics of the sample. The sample includes all firms covered by Compustat during the period of 1982 to 2006. To be included in 
the sample, a firm is required to have no missing value in the variables listed in the table. Regulated industries (SIC codes 6000-6999 and 4900-4999) are 
excluded from the sample. A customer is defined as a principal customer if the sales revenue from the customer exceeds 10% of total revenue of the firm, or if 
the firm considers the sales to the customer important to its business. Sales to principal customers are the sum of sales revenue generated from sales to all 
principal customers. For each firm with the ratio of sales to principal customers over total sales great than 10% in year t, a matching firm is identified in that 
same year. The matching firm is required to have the ratio of sales to principal customers over total sales to be less than 10% during the period of t-2 to t. The 
matching firms are identified by propensity scores that are computed using all listed variables in the table except cash. Appendix C provides a detailed 
description of the variables in the table. All variables are Winsorized at 1% and 99% level. 
 

Variables 

All sample firms 
(N=116,041) 

Sales to principal customers 
over total sales > 10% 

(N=43,265) 

Matching firms with 
sales to principal customers 

over total sales < 10% 
(N=43,265) 

Test of 
difference 
in mean 

Mean 
Standard 
deviation 

Mean 
Standard 
deviation 

Mean 
Standard 
deviation 

Cash / book value of assets 0.163 0.207 0.193 0.224 0.169 0.210 (0.00) 

Sales to principal customers / total sales 0.164 0.260 0.424 0.258 0.003 0.014 (0.00) 

Tobin's q 2.309 2.830 2.425 2.83 2.437 2.730 (0.57) 

Log of book value of assets (2004 dollar) 4.566 2.238 4.124 2.063 4.092 2.101 (0.03) 

Cash flow / book value assets -0.067 0.431 -0.084 0.428 -0.083 0.426 (0.65) 

Net working capital / book value of assets 0.036 0.404 0.048 0.396 0.047 0.377 (0.64) 

Capital expenditure / book value of assets 0.072 0.082 0.068 0.079 0.068 0.080 (0.55) 

Total debt / book value of assets 0.276 0.309 0.260 0.308 0.258 0.303 (0.37) 

R&D / total sales 0.223 1.112 0.241 1.013 0.243 1.167 (0.78) 

Dividend dummy 0.277 0.447 0.198 0.399 0.197 0.396 (0.75) 

Acquisitions / book value assets 0.021 0.062 0.018 0.057 0.018 0.055 (0.66) 

Industry cash flow volatility 0.128 0.074 0.140 0.069 0.141 0.073 (0.07) 
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We also compare firms’ cash holdings by BIGSALE. Since it is possible that some firm 

characteristics related to cash holdings are related to BIGSALE as well, we use a matching 

approach to address this potential endogeneity issue. The traditional matching method (e.g., 

match by industry and size) has the problem that it works well only when the number of 

determinants is small. Since a firm’s cash holding could be affected by many factors, we use a 

propensity score matching technique that has the advantage of allowing for matching using an 

arbitrary number of factors.   

Following Rosenbaum and Rubin (1983) and Heckman, Ichimura and Todd (1997, 1998), 

we use a Probit model to calculate a firm’s propensity score for having principal customers. A 

firm is regarded as having principal customers when BIGSALE is greater than 10%. We run the 

matching process year by year. For a given year t, we first identify sample firms that have 

BIGSALE greater than 10% in that year. We then find a matching firm from the same year for 

each identified sample firm based on the propensity score. Since prior years’ BIGSALE may 

affect the current year’s cash holdings, we require the matching firms to have BIGSALE lower 

than 10% for each of the years from year t-2 to year t. We use the control variables described in 

the previous section, as well as two-digit SIC code dummies, to calculate the propensity scores. 

Table 22 shows that the mean firm in principal customer relationships sells 42.4% of its total 

outputs to principal customers, whereas the mean matching firm sells only 0.3% of its total 

outputs to principal customers. More importantly, the mean firm in principal customer 

relationships has a higher cash-to-assets ratio (19.3%) than does the mean matching firm (16.9%), 

and the difference is highly significant. These results are consistent with the prediction that firms 

in customer-supplier relationships hold more cash.  
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While the characteristics of the matching firms are very similar to those of the sample firms 

in general, differences in firm size and industry cash flow volatility are statistically significant. 

Specifically, compared to the mean matching firm, the mean firm in principal customer 

relationships has a higher book value of assets and lower industry cash flow volatility. It is 

important to note that the differences in firm size and industry cash flow volatility are against our 

hypothesis; that is, the differences should have led the mean firm in principal customer 

relationships to hold less cash. Thus, it seems unlikely that the differences in cash holdings 

reported in Table 22 are driven by differences in firm characteristics between the two groups of 

firms.  

Figure 1 shows the long-run trend of the aggregate cash holdings over assets, aggregate sales 

to principal customers over sales, and aggregate sales to non-government principal customers 

over sales. The levels of aggregate cash holdings shown in Figure 1 are very close to those 

reported in Bates, Kahle and Stulz (2009).  Consistent with their findings, we document an 

upward trend in aggregate cash holdings over assets, suggesting that firms have increasingly hold 

more cash over the past decades. Strikingly, there is also a similar trend in the aggregate sales to 

principal customers over total sales. The correlation over time between the aggregate cash over 

assets and aggregate sales to principal customers (non-government principal customers)  is 78% 

(79%). The high correlation between the two trends suggests that firms’ increasing investments in 

relationship-specific assets might be one of the underlying reasons for the increasing trend in 

corporate cash holdings. 
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Figure 1 Time-series trend in cash holdings and sales to principal customers 

This figure shows the time-series trend of aggregate cash holding, aggregate sales to principal customers, 
and aggregate sales to principal non-government customers. To be included in the sample, a firm is 
required to have no missing value in the variables listed in the table 22. Regulated industries (SIC codes 
6000-6999 and 4900-4999) are excluded from the sample. A customer is defined as a principal customer if 
the sales revenue from the customer exceeds 10% of total revenue of the firm, or if the firm considers the 
sales to the customer important to its business. Sales to principal customers are the sum of sales revenue 
generated from sales to all principal customers.  
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Figure 2 shows the long-run trend of the average cash holdings of two groups of firms. The 

first group includes firm-years in which principal customers exist. The second group includes the 

matching firms described in Table 22. Consistent with the results in Table 2, Figure 2 shows that 

the level of cash holdings in firms with principal customers is distinctively higher than that in the 

matching firms. In addition, while the level of cash holdings is almost equal between the two 

groups during early 1980s, the difference in the cash-over-assets ratio is about five percentage 

points in 2006. Since the average cash-to-assets ratio of the matching firms increases only by 

about six percentage points from 1982 (13.9%) to 2006 (20.0%), the large difference between the 

two trends after 1980s suggests that a significant portion of the increase in average cash holding 

ratios documented by Bates et al (2009) is driven by firms that depend on the bilateral 

relationships with principal customers. 
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Figure 2 The effect of sales to principal customers on cash holdings 

The figure compares the average cash holdings of two groups of firms during the period of 1982 to 2006. 
Firms with high sales to principal customers include those firms for which the ratio of sales to principal 
customers over total sales is greater than 10%. Firms with low sales to principal customers include 
matching firms to those with high sales to principal customers. For each firm with high sales to principal 
customers in year t, a matching firm is identified in that same year. The matching firm is required to have 
the ratio of sales to principal customers over total sales to be less than 10% during the period of t-2 to t. The 
matching firms are identified by propensity scores that are computed using all listed variables in Table I 
except cash. 
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4.3 Customer-supplier relationships and cash holdings 

4.3.1. The effect of customer-supplier relationships on cash holdings 

Table 23 presents the results of a series of regressions in which a firm’s cash holding is regressed on 

the firm’s sales to principal customers over total sales and a set of control variables. For pooled panel 

regressions, we adjust the standard errors for within-firm correlation to control for possible cross-

sectional dependence in the residuals, as suggested by Petersen (2009). In models that use time-series 

averages of firm characteristics, we use heteroskedasticity-robust standard errors. 
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Table 23 The relation between customer-supplier relationships and cash holdings 

This table presents the results of panel regressions in which a firms’ cash holding is regressed on a set of 
determinants and the proportion of sales to principal customers to the firm’s total sales. Appendix C provides a 
detailed description of the variables. The sample includes all Compustat firms in non-regulated industries during 
1982-2006 with necessary data to construct variables used in the regression models. Regression (3) controls fixed 
industry effect where industries are defined by the first 2 digits of SIC. Regression (4) uses the time-series means of 
explanatory variables as regressors. Regression (5) uses the Fama-MacBeth method. In regression (6), the dependent 
variable is an alternative measure of cash holdings: the logarithm of cash over net assets, where net assets equal to 
total assets minus cash. All regressions except regressions (4) and (5) include year dummies, but the coefficients are 
not reported. All regressions except regressions (4) and (5) allow for clustering at the firm level. 
 

Variables 
OLS OLS 

Fixed 
industry 

effect 

Time-
series 
means 

Fama-
MacBeth 

log (cash 
/net 

assets) 

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

Sales to principal customers / total   0.059 0.065 0.056 0.053 0.346 
     sales  (0.00) (0.00) (0.00) (0.00) (0.00) 

Tobin’s q 0.012 0.012 0.011 0.008 0.011 0.108 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Log of book value of assets (2004  -0.003 -0.002 -0.003 0.000 -0.004 -0.026 
     dollar) (0.00) (0.00) (0.00) (0.84) (0.00) (0.00) 

Cash flow / assets  0.032 0.032 0.031 0.007 0.032 0.260 
 (0.00) (0.00) (0.00) (0.28) (0.00) (0.00) 

Net working capital / book value of  -0.105 -0.105 -0.104 -0.095 -0.120 -1.049 
     assets (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Capital expenditure / book value of  -0.311 -0.312 -0.276 -0.308 -0.317 -2.336 
     assets (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Total debt / book value of assets -0.267 -0.266 -0.265 -0.291 -0.276 -2.639 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

R&D expenditures / total sales  0.049 0.048 0.046 0.052 0.049 0.291 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Dividend dummy that equals one -0.047 -0.045 -0.042 -0.065 -0.043 -0.345 
     if dividend is paid  (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Acquisitions / book value of assets  -0.240 -0.233 -0.228 -0.440 -0.214 -1.777 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Industry cash flow volatility 0.544 0.518 0.263 0.505 0.453 4.608 
  (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Intercept 0.218 0.206 0.228 0.202 0.194 -1.885 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Year dummy Yes Yes Yes No No Yes 

Number of observations 116,041 116,041 116,041 15,424 116,041 112,881 

R2 / Adjusted R2 0.37 0.38 0.39 0.49 0.37 0.31 
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As a benchmark model, Regression (1) does not include BIGSALE as an explanatory variable. The 

results show that all control variables have a statistically significant coefficient. Consistent with 

expectations, the coefficients of Tobin’s q, the R&D-to-sales ratio, and the industry cash flow volatility 

have a positive sign; the coefficient of firm size, net working capital over assets, and the dividend payout 

dummy have a negative sign. While the coefficients of cash flow over assets, capital expenditures over 

asset, the leverage ratio, and the acquisitions over assets could have either a positive or a negative sign, 

the coefficient of cash flow over assets is positive in our sample and the other coefficients are negative.  

Regression (2) is identical to Regression (1) but added BIGSALE as an additional explanatory 

variable. The coefficient of BIGSALE is negative and highly significant (p-value = 0). Also, the 

coefficients of other independent variables are very close to those in Regression (1), suggesting that the 

effect of BIGSALE on cash holdings is not driven by its correlation with other firm characteristics.  

To evaluate the economic significance of the impact of BIGSALE on cash holdings, we compute the 

change in cash holdings if a firm moves from the status of average firm without principal customers 

(BIGSALE = 0.3%) to that of average firm with principal customers (BIGSALE = 42.4%), holding all the 

other independent variables at their sample means. We find that the predicted value of cash holdings 

increases by 2.5 percentage points (= 0.059 * 42.1%). Since the mean cash holding for our sample is 

16.3%, a 2.5 percentage point increase represents a 15.3% increase in the average cash holding (= 

2.5/16.3). Furthermore, for comparison, we also calculate the change in cash holdings if a specific 

independent variable increases by one standard deviation, holding all the other independent variables 

fixed. We do this experiment for BIGSALE, Tobin’s q, firm size, and cash flow to assets, respectively. 

We find that these changes in firm characteristics lead to a change in cash holdings of 1.5, 3.4, 0.6, and 

1.4 percentage points, respectively. Thus, the economic impact of firms’ dependence on principal 

customers on cash holdings seems comparable to that of several known determinants of corporate cash 

holdings.  
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Regression (3) includes two-digit SIC dummies to control for fixed industry effects. The coefficient 

of BIGSALE remains negatively significant, suggesting that the relation between firms’ dependence on 

principal customers and cash holdings is not driven by unobservable industry characteristics.  

Regression (4) uses firm-specific time-series means for each variable. The coefficient of BIGSALE 

remains positive and statistically significant, suggesting that there is a cross-sectional relation between 

BIGSALE and cash holdings.  

Regression (5) uses the Fama-MacBeth (1974) approach. The coefficient estimate for BIGSALE is 

still significantly positive.  

In regression (6), we use an alternative measure of cash holdings: the logarithm of cash over net 

assets, where net assets equal to total assets minus cash holdings. The coefficient of BIGSALE is still 

positive and highly significant, suggesting that our results are robust to various definitions of cash 

holdings. 

In sum, consistent with the results using the propensity score matching approach, the results of the 

multivariate analyses support the prediction that firms in customer-supplier relationships hold more cash.  

 

4.3.2. The effect of relationship-specific investments on the relation between customer-supplier 

relationships and cash holdings 

In this section, we examine how the positive relation between customer-supplier 

relationships and cash holdings varies across different industry/firm characteristics. We first 

focus on the industry-level product uniqueness. If this relation arises because firms whose 

business depends on relationship-specific investments hold more cash to mitigate the ex ante 

liquidity shortage costs associated with relationship-specific investments, then this relation 

should be more pronounced for firms selling unique products. We examine this issue in Panel A of 

Table 24 using an empirical model identical to that in Regression (2) of Table 23 and then compare the 
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results for industries that produce more unique products to those for industries that produce less unique 

products.  
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Table 24 The effect of product uniqueness on the positive relation between customer-supplier 
relationships and cash holdings 

This table presents the results of panel regressions in which firm’s cash holding is regressed on a set of 
determinants, and the proportion of sales to principal customers to the firm’s total sales. The set of determinants is 
the same as that in Table 2. Year dummy variables are included in all regressions, but the coefficients are not 
reported. The sample includes all Compustat firms in non-regulated industries during 1982-2006 with necessary data 
to construct variables used in the regression models. In Panel A, we examine the positive relation between firms’ 
dependence on principal customers and cash holdings across different industries, whereas in Panel B, we examine 
this relation across different firm characteristics. In Panel A, regressions (1) and (2) use firms in high- and low-R&D 
industries, respectively. For each year, we define high-R&D industries as industries whose R&D intensity (total 
R&D expenses divided by total sales at the industry level classified by 3-digit SIC codes) is in the top 30th 
percentile, and low-R&D industries as industries whose R&D intensity is in the bottom 30th percentile. Regressions 
(3) and (4) use firms in high- and low-SGA industries, respectively. For each year, we define high-SGA industries as 
industries whose SGA intensity (total SGA expenses divided by total sales at the industry level classified by 3-digit 
SIC codes) is in the top 30th percentile, and low- SGA industries as industries whose SGA intensity is in the bottom 
30th percentile. Regression (5) uses firms in the durable goods industry (i.e., SIC between 3400 and 3999); 
regression (6) uses firms in the agriculture and mining industries (i.e., SIC between 100 and 1499). In Panel B, 
regressions (1) and (2) use firms with high- and low-R&D intensity (R&D expenses scaled by total sales), 
respectively. For each year, we define firms with R&D intensity in the top 30th percentile of the sample as high-
R&D firms, and those with R&D intensity in the bottom 30th percentile of the sample as low-R&D firms. 
Regressions (3) and (4) use firms with high- and low-SGA intensity (SGA expenses scaled by total sales), 
respectively. For each year, we define firms with SGA intensity in the top 30th percentile of the sample as high- 
SGA firms, and those with SGA intensity in the bottom 30th percentile of the sample as low- SGA firms. The p-
value reported is based on standard errors that are heteroskedasticity-consistent, and allow for clustering at the firm 
level. 
 

Panel A: Industry-level proxies for product uniqueness 

Variables 

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

R&D SGA Durable goods 

High Low High Low Yes No 

Sales to principal customers / total sales (s) 0.082 0.007 0.096 0.017 0.061 0.013
 (0.00) (0.39) (0.00) (0.01) (0.00) (0.24) 

Tobin’s q 0.012 0.009 0.010 0.009 0.012 0.008 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Log of book value of assets (2004 dollar) 0.002 -0.011 0.004 -0.011 0.000 -0.013 
 (0.01) (0.00) (0.00) (0.00) (0.88) (0.00) 

Cash flow / assets  0.037 0.010 0.034 0.007 0.049 -0.023 
 (0.00) (0.20) (0.00) (0.37) (0.00) (0.03) 

Net working capital / book value of assets  -0.126 -0.088 -0.128 -0.060 -0.168 -0.001 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.94) 

Capital expenditure / book value of assets -0.452 -0.151 -0.412 -0.166 -0.448 -0.189 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Total debt / book value of assets -0.310 -0.193 -0.303 -0.175 -0.331 -0.146 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

R&D expenditures / total sales  0.046 0.044 0.046 0.024 0.040 0.021 
 (0.00) (0.00) (0.00) (0.01) (0.00) (0.07) 

Dividend dummy that equals one -0.080 -0.003 -0.075 -0.011 -0.056 -0.011 
     if dividend is paid  (0.00) (0.49) (0.00) (0.00) (0.00) (0.15) 
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Acquisitions / book value of assets  -0.336 -0.113 -0.358 -0.105 -0.256 -0.158 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Industry cash flow volatility 0.552 0.084 0.524 0.217 0.736 0.332 
 (0.00) (0.06) (0.00) (0.00) (0.00) (0.00) 

Intercept 0.219 0.215 0.217 0.206 0.214 0.211 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Year dummy Yes Yes Yes Yes Yes Yes 

Number of observations 56,538 24,907 48,647 30,167 34,441 9,847 

Adjusted R2 0.39 0.20 0.39 0.21 0.35 0.18 
 

Panel B: Firm-level proxies for product uniqueness     

Variables 

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

R&D SGA 

High Low High Low 

Sales to principal customers / total sales 0.109 0.007 0.089 0.024 
 (0.00) (0.39) (0.00) (0.00) 

Tobin’s q 0.008 0.008 0.010 0.019 
 (0.00) (0.00) (0.00) (0.00) 

Log of book value of assets (2004 dollar) 0.009 -0.009 0.011 -0.008 
 (0.00) (0.00) (0.00) (0.00) 

Cash flow / assets  0.070 0.002 0.027 -0.005 
 (0.00) (0.83) (0.00) (0.72) 

Net working capital / book value of assets  -0.118 -0.091 -0.081 -0.123 
 (0.00) (0.00) (0.00) (0.00) 

Capital expenditure / book value of assets -0.625 -0.148 -0.310 -0.235 

 (0.00) (0.00) (0.00) (0.00) 

Total debt / book value of assets -0.285 -0.195 -0.255 -0.183 

 (0.00) (0.00) (0.00) (0.00) 

R&D expenditures / total sales  0.035 -2.411 0.041 0.078 
 (0.00) (0.00) (0.00) (0.00) 

Dividend dummy that equals one -0.125 -0.003 -0.091 -0.006 
    if dividend is paid  (0.00) (0.43) (0.00) (0.05) 

Acquisitions / book value of assets  -0.627 -0.133 -0.375 -0.104 
 (0.00) (0.00) (0.00) (0.00) 

Industry cash flow volatility 0.590 0.179 0.418 0.123 

 (0.00) (0.00) (0.00) (0.00) 

Intercept 0.236 0.214 0.186 0.193 
 (0.00) (0.00) (0.00) (0.00) 

Year dummy Yes Yes Yes Yes 

Number of observations 19,232 19,232 31,121 31,121 

Adjusted R2 0.38 0.21 0.27 0.23 
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Following Titman and Wessels (1988), we use research and development (R&D) intensity and 

selling effort as two proxies for product uniqueness. The rationale is that more intensive R&D activities 

increase the chance of inventing distinctive products that do not exist in the market. In addition, firms that 

sell easily substitutable products should have fewer incentives for R&D because the benefits of successful 

R&D are lower for these firms. Also, unique products require more selling effort because buyers probably 

have less knowledge about these products. We measure industry-level R&D intensity according to 

industry aggregate R&D expenses over industry aggregate sales, where industries are defined by three-

digit SIC. For each industry-year, we consider an industry to be high-R&D if the industry’s R&D 

intensity is among the top 30th percentile for that year and to be low-R&D if the industry’s R&D 

intensity is among the bottom 30th percentile for that year. Similarly, we measure industry-level selling 

effort by industry aggregate selling, general, and administrative expenses (SGA) over industry aggregate 

sales. For each industry-year, we consider an industry to be high-SGA if the industry’s selling effort is 

among the top 30th percentile for that year and to be low-SGA if the industry’s selling effort is among the 

bottom 30th percentile for that year. In addition, following Kale and Shahrur (2007), we compare the 

regression results for durable goods industry (SIC code 3400-3999) to those for agriculture and mining 

industries (SIC code 100 – 1400). Firms in customer-supplier relationships are likely to tailor their 

products to customers’ specific needs when the firms are from durable goods industry (Banerjee, 

Dasgupta and Kim, 2008); in contrast, firms in agriculture and mining industries are unlikely to sell 

products specialized to customers. Therefore, we expect that durable goods industry produces more 

unique products than do agriculture and mining industries. 

In regressions (1) and (2) of Panel A, we compare industries with high R&D intensity to those with 

low R&D intensity. For high-R&D industries, the coefficient of BIGSALE is 0.082, which is significant 

at the 1% level. For low-R&D industries, the coefficient of BIGSALE is also positive, but its magnitude 

is much smaller (0.007) and is not significant. 

In regressions (3) and (4) of Panel A, we compare industries with a high selling effort with those 

with low selling effort. We find that for industries with high selling effort, the coefficient of BIGSALE is 
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positive (0.096) and highly significant. While the coefficient of BIGSALE for industries with low selling 

effort is also significantly positive, its magnitude is much smaller (0.017).   

In regressions (5) and (6) of Panel A, we compare the durable goods industry with the agriculture 

and mining industries. For the durable goods industry, the coefficient of BIGSALE is 0.061 and 

significant at 1% level. For the agriculture and mining industries, the magnitude of the coefficient is much 

smaller (0.013) and not significant.  

In untabulated tests, we find that the differences in the coefficients of BIGSALE between the two 

regressions in Panel A of Table 24 (high versus low R&D intensity, high versus low selling effort, 

durable goods versus agriculture and mining) are statistically significant. 

In Panel B of Table 24, we further investigate the relation between customer-supplier relationships 

and cash holdings across firm-level measures of product uniqueness. In particular, we use firm-level R&D 

intensity and selling effort as proxies for product uniqueness. We measure R&D intensity according to 

firms’ R&D expenses over sales. For each firm-year, we consider a firm to be high-R&D if the firm’s 

R&D intensity is among the top 30th percentile for that year and to be low-R&D if the firm’s R&D 

intensity is among the bottom 30th percentile for that year. Similarly, we measure selling effort by firms’ 

selling, general, and administrative expenses (SGA) over sales. For each firm-year, we consider a firm to 

be high-SGA if the firm’s selling effort is among the top 30th percentile for that year and to be low-SGA 

if the firm’s selling effort is among the bottom 30th percentile for that year. In regressions (1) and (2) of 

Panel B, we compare firms with high R&D intensity to those with low R&D intensity. For high-R&D 

firms, the coefficient of BIGSALE is 0.109, which is significant at the 1% level. For low-R&D firms, the 

coefficient of BIGSALE is also positive, but its magnitude is much smaller (0.007) and is not significant. 

In regressions (3) and (4) of Panel B, we compare firms with a high selling effort with those with low 

selling effort. We find that for firms with high selling effort, the coefficient of BIGSALE is positive 

(0.089) and highly significant. While the coefficient of BIGSALE for firms with low selling effort is also 

significantly positive, its magnitude is much smaller (0.024). 
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In untabulated tests, we find that the differences in the coefficients of BIGSALE between the two 

regressions in Panel B of Table 24 (high versus low R&D intensity, and high versus low selling effort) are 

statistically significant. 

In sum, the results reported in Table 24 suggest that the positive relation between customer-supplier 

relationships and cash holdings is more pronounced for firms that are more likely to undertake 

relationship-specific investments. These results support the arguments of both Titman (1984) and 

Grossman and Hart (1986). 

 

4.3.3. How do customer-supplier relationships affect cash holdings? 

The findings in the previous sections suggest that firms in customer-supplier relationships tend to 

hold more cash. The natural question is how these firms accumulate a large cash balance. In this section, 

we take a closer look at this issue.  

First, we investigate this issue by examining how customer-supplier relationships affect firms’ 

propensities to save cash out of current flows. We follow the approach in Almeida, Campello and 

Weisbach (2004) to calculate the propensity to save cash out of current flows. Specifically, we regress the 

change in cash holdings over assets on cash flow over assets. Following Almeida et al, we also control for 

Tobin’s q, firms size, capital expenditures over assets, acquisitions over assets, the change in net working 

capital over assets, and the change in short-term debt over assets.  

We apply Almeida, Campello and Weisbach’s model for the two subsamples of firms with and 

without principal customers, respectively. As before, we consider a firm to have principal customers if its 

sales to principal customers exceed 10% of its total sales. While results are not tabulated, we find that the 

coefficient of cash flow over assets is 0.058, suggesting that firms in the bilateral relationships on average 

save 5.8 cents out of every dollar they receive. In contrast, the coefficient is 0.034 in regression (2), 

suggesting that firms not in the bilateral relationships save only 3.4 cents out of every dollar they receive. 

Moreover, the difference in the coefficient of cash flow over assets between the two regressions is 

statistically significant.  
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These findings thus confirm the evidence that firms in customer-supplier relationships hold more 

cash. In addition, the results suggests that one way in which firms in the bilateral relationships accumulate 

higher cash balance is by save more cash out of current cash flows. 

Next, we further examine how customer-supplier relationships affect the use of cash. We first 

investigate whether investment is affected by customer-supplier relationships. Following prior studies 

(e.g., Fazzari, Hubbard and Petersen, 1988; Kaplan and Zingales, 1997; Whited, 2005), we regress 

investment over assets on variables that capture financial constraints (firm size, return on assets, leverage, 

dummy for investment-grade rating), cash flow uncertainty (industry cash flow volatility), and growth 

opportunities (Tobin’s q, R&D over sales). While results are not tabulated, we find that the coefficient of 

BIGSALE is insignificant, suggesting that expenditure on investments is not the channel through which 

customer-supplier relationships affect cash holdings. 

We then examine whether customer-supplier relationships affect dividends and repurchases. Since 

dividends and repurchases are generally determined by financial constraints, cash flow uncertainty, and 

growth opportunities, we use the same set of independent variables as those for investment. The results 

for the two regressions show that the coefficient of BIGSALE is significantly negative, suggesting that 

one way in which firms in customer-supplier relationships save more cash out of current cash flows is by 

distributing less cash to shareholders. 

 

4.3.4. Endogeneity of BIGSALE 

So far, we have not explicitly considered potential endogeneity bias caused by unobservable 

variables. If certain unobservable factors affect both cash holdings and BIGSALE, then we may observe a 

positive relation between cash holdings and BIGSALE even though there is no causal relationship 

between them. To alleviate this concern, we perform the following tests in this section. 

 

4.3.4.1. Is the positive relation between firms’ dependence on the bilateral relationship and cash holdings 

a negative-debt effect? 
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A potential concern with the results in Table 23 is that the positive relation between customer-

supplier relationships and cash holdings is driven by the unspecified effect of leverage ratios. In 

particular, Banerjee, Dasgupta and Kim (2008) find a negative relation between firms’ dependence on the 

bilateral relationships and the degree of leverage. Since cash could serve as “negative debt” under certain 

circumstances, Banerjee, Dasgupta and Kim’s finding raises the concern that our interpretation might be 

wrong. 

To mitigate this concern, we use the approach in Fresard (2009), who needs to tackle the same issue 

in his study. The essence of this approach is that if our results are driven by the negative-debt effect, then 

the positive relation between cash holdings and BIGSALE should no longer exist when cash holdings are 

distinct from negative debt. To empirically identify when cash holdings are different from negative debt, 

we follow Acharya, Almeida and Campello (2007) and Fresard (2009) and groups firms according to their 

a priori debt capacity. When debt capacity is saturated, reducing debt today does not guarantee the access 

to similar debt conditions in the future; in such a case, cash holdings are not negative debt. Following 

their methodology, we consider a firm’s debt capacity to be saturated when it faces financial constraints 

and when its investment opportunities tend to arrive when cash flows are low (i.e., when hedging needs 

are high.) We use a variety of proxies for financial constraints: assets size, firm age, dividend policy, and 

credit ratings.13 Specifically, for each firm-year, we consider a firm to be financially unconstrained if the 

firm’s total assets is among the top 30 percentile for that year, and to be financially constrained if the 

firm’s total assets is among the bottom 30 percentile for that year. We use a similar procedure to 

determine whether a firm is financially constrained based on firm age, which is defined as the number of 

years since the firm is covered by CRSP. Also, for a given firm-year, we consider the firm to be 

financially unconstrained if it paid cash dividends, and to be financially constrained if it did not. Finally, 

we consider a firm to be financially unconstrained if it has a credit rating from S&P, and to be financially 

constrained if it does not have one.  With respects to the proxy for hedging needs, we compute for each 

                                                      
13 Following Acharya et al (2007), we exclude firms with inflation-adjusted total assets lower than 10 million 
dollars. When using firm age as a proxy for financial constraints, we exclude firms younger than five years to ensure 
that our results are not affected by IPOs. Notably, our results still hold without these treatments. 
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firm-year the median three-year-ahead industry sale growth, and then estimate the correlation between 

this measure and the firm’s cash flow. As explained in Acharya, Almeida and Campello (2007), the 

rationale for using this proxy is that firms’ perceived investment opportunities are related to estimates of 

future sales growth in their industries and these estimates should coincide with the ex post observed data 

on average. Following Acharya, Almeida and Campello (2007) and Fresard (2009), we consider firms to 

have high hedging needs if its empirical correlation between cash flow and industry future growth is 

below -0.2, and to have low hedging needs if this correlation is above 0.2.14  

In Table 25, we compare the relation between firms’ dependence on the bilateral relationships with 

principal customers and cash holdings across firm groups classified by financial constraints and hedging 

needs. For the sake of brevity, we only report the coefficients of BIGSALE. The results show that the 

coefficients of BIGSALE for all firm groups are positive, suggesting a prevalent relation between firms’ 

dependence on the bilateral relationships and cash holdings. Consistent with expectations, this relation 

tends to be more pronounced when firms face financial constraints or when firms have high hedging 

needs. Most importantly, the coefficient of BIGSALE is consistently positive and statistically significant 

for firms that face financial constraints and have high hedging needs. The magnitude of the coefficient 

estimates for these subsamples range from 0.079 to 0.096, even larger than that for the whole sample. 

Since these subsamples represent firms in which cash is least likely to be equal to negative debt, the 

results minimize the concern that our results are driven by biases due to unspecified debt effect. 

                                                      
14 We obtain similar results if using ±0.1 or ±0.3 cutoffs. 
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Table 25 Is the positive relation between customer-supplier relationships and Cash Holdings a negative 
debt effect? 

This table reports the coefficient estimates on the ratio of sales to principal customers to total sales from a series of 
estimation of the baseline model (regression (2) in Table 2) across different groups of firms. The sample includes all 
Compustat firms in non-regulated industries during 1982-2006 with necessary data to construct variables used in the 
regression models. Firms are grouped based on their debt capacity identified using proxies for financing constraints 
and hedging needs as in Acharya, Almeida and Campello (2007). The dependent variable is the cash-to-assets ratio. 
All specifications include the same set of control variables as in the baseline model. All variables are described in 
Appendix C. The number of firm-year observations in each group is in italic; p-value is in the parentheses. The p-
value reported is based on standard errors that are heteroskedasticity-consistent, and allow for clustering at the firm 
level. The last column (row) presents the p-value associated with the tests that compare coefficients between High 
and Low (Constrained and Unconstrained) sub-groups.  
 

Debt issuance costs criteria High hedging needs Low hedging needs 
Diff. High - Low 

hedging needs 

Firm size  

Constrained firms (Cons.) 0.079 0.052 (0.13) 
 (0.00) (0.00)  
 7,586 9,864  

Unconstrained firms (Uncons.)  0.060 0.019 (0.06) 
 (0.00) (0.14)  
 7,267 7,883  

Diff. Cons. – Uncons. (0.37) (0.08)  

    

Firm age    

Constrained firms (Cons.) 0.078 0.045 (0.09) 
 (0.00) (0.00)  
 5,035 6,093  

Unconstrained firms (Uncons.)  0.038 0.021 (0.59) 
 (0.05) (0.68)  
 3,372 4,111  

Diff. Cons. – Uncons. (0.14) (0.33)  

    

Dividend policy    

Constrained firms (Cons.) 0.090 0.066 (0.08) 
 (0.00) (0.00)  
 17,506 22,221  

Unconstrained firms (Uncons.)  0.035 0.009 (0.20) 

 (0.02) (0.52)  

. 7,406 8,311  

Diff. Cons. – Uncons (0.00) (0.00)  

    

Credit ratings    

Constrained firms (Cons.) 0.096 0.068 (0.03) 
 (0.00) (0.00)  
 17,989 22,070  

Unconstrained firms (Uncons.)  0.026 0.019 (0.73) 
 (0.13) (0.16)  
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 3,846 4,243  

Diff. Cons. – Uncons. (0.00) (0.00)  
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4.3.4.2. Firm-fixed effect regressions 

 In regression (1) of Table 26, we control for firm fixed effects. The inclusion of firm dummies 

removes omitted time-invariant firm characteristics that may cause spurious relation between cash 

holdings and BIGSALE. The regression shows that the coefficient estimate of BIGSALE is still positive 

and highly significant.  



 

148 

 

Table 26 The relation between customer-supplier relationships and cash holdings: control for time 
invariant unobservable firm characteristics 

This table presents the results of panel regressions in which a firm’s cash holding is regressed on a set of 
determinants and the proportion of sales to principal customers to the firm’s total sales. Appendix C provides a 
detailed description of the variables. Regression (3) controls fixed industry effect where industries are defined by the 
first 2 digits of SIC. Regression (4) controls fixed firm effects. Regression (5) is a first-difference regression where 
the difference is computed between each variable’s value at t and t-1. Regression (6) uses the time-series means of 
explanatory variables as regressors. Regression (7) uses the Fama-MacBeth method. All regressions except 
regressions (6) and (7) include year dummies, but the coefficients are not reported. All regressions except 
regressions (6) and (7) allow for clustering at the firm level. 
 

Variables 

Fixed firm 
effect 

First difference 

(1) (2) 

Sales to principal customers / total sales 0.034 0.013 
 (0.00) (0.00) 

(Change in cash / book value assets) t-1  -0.104 
  (0.00) 

Cash / assets t-1  -0.141 

  (0.00) 

Tobin’s q 0.008 0.004 
 (0.00) (0.00) 

Log of book value of assets (2004 dollar) -0.005 0.018 
      (0.00) (0.00) 

Cash flow / assets  0.043 0.028 
 (0.00) (0.00) 

Net working capital / book value of assets -0.074 -0.058 
      (0.00) (0.00) 

Capital expenditure / book value of assets -0.218 -0.165 
      (0.00) (0.00) 

Total debt / book value of assets -0.169 -0.104 

 (0.00) (0.00) 

R&D expenditures / total sales  0.020 0.006 
 (0.00) (0.00) 

Dividend dummy that equals one if dividend is paid 0.002 0.007 
      (0.27) (0.00) 

Acquisitions / book value of assets  -0.163 -0.140 
 (0.00) (0.00) 

Industry cash flow volatility 0.024 0.200 
  (0.42) (0.00) 

Intercept 0.250 0.016 
 (0.00) (0.00) 

Year dummy Yes Yes 

Number of observations 116,041 79,196 

R2 / Adjusted R2 0.12 0.16 
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In regression (2) we use an alternative approach to remove firm fixed effects: we regress the first 

difference of leverage ratios on the first differences of all explanatory variables. Following Bate et al 

(2009), we include the lagged change in cash and the lagged level of cash to allow for partial adjustment 

of the cash ratio to the equilibrium level. The coefficient of the first difference of BIGSALE remains 

significantly negative.  

 

4.3.4.3. Endogeneity due to time-variant unobservable firm characteristics 

The ratio of sales to principal customers over total sales (i.e., BIGSALE), our key variable 

that measures firms’ dependence on the bilateral relationships, could be correlated with time-

variable firm characteristics that affect both cash holdings and BIGSALE. If this is the case, our 

coefficient estimates could be inconsistent. In Table 27, we use a 2SLS approach to address this 

potential endogeneity problem. The first-stage regression uses an OLS model to predict BIGSALE. In the 

second-stage regression, we regress the cash-to-assets ratio on the control variables, as well as the 

predicted value of BIGSALE from the first-stage regression. With this approach, the predicted value from 

the first-stage regression is no longer correlated with the error term of the second-stage regression, so the 

estimated coefficient should be consistent. 
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Table 27 The relation between customer-supplier relationships and cash holdings: instrumental variable 
regression 

This table presents the results from two-stage least square regressions that control for the endogeneity of the relation 
between cash holdings and the ratio of sales to principal customers to total sales, a measure that captures firms’ 
dependence on the bilateral relationships with principal customers. The sample includes all Compustat firms in non-
regulated industries during 1982-2006 with necessary data to construct variables used in the regression models. The 
dependent variable is the cash-to-assets ratio. The first-stage regression estimates the model in which we regress the 
ratio of firms’ sales to principal customers to total sales on control variables and instrumental variables. In the 
second-stage regression we estimate the model in which we regress the cash-to-assets ratio on the predicted ratio of 
firms’ sales to principal customers to total sales together with other determinants of cash holdings. Appendix C 
provides a detailed description of the variables. All regressions include year dummies, but we do not report their 
coefficient estimates. The p-values in parentheses are based on standard errors that are heteroskedasticity-consistent, 
and allow clustering at the firm level. The p-value for Hansen’s J statistic is also reported.   
 

Variables 
(1) (2) (3) 

1st stage 2nd stage 1st stage 2nd stage 1st stage 2nd stage 

Predicted value of sales to principal   0.076  0.068  0.057 
     customers / total sales  (0.00)  (0.00)  (0.00) 

Tobin’s q  0.003 0.013 0.004 0.013 0.005 0.015 
 (0.00) (0.00) (0.01) (0.00) (0.00) (0.00) 

Log of book value of assets (2004 dollar) -0.008 -0.003 -0.011 -0.005 -0.007 -0.006 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Cash flow / assets 0.011 0.033 0.029 0.032 0.028 0.036 
 (0.13) (0.00) (0.01) (0.00) (0.02) (0.00) 

Net working capital / book value of assets 0.014 -0.103 0.013 -0.117 0.013 -0.128 
 (0.02) (0.00) (0.20) (0.00) (0.18) (0.00) 

Capital expenditure / book value of assets 0.048 -0.342 0.074 -0.359 0.029 -0.368 
 (0.03) (0.00) (0.07) (0.00) (0.38) (0.00) 

Total debt / book value of assets 0.004 -0.231 0.008 -0.243 0.014 -0.249 
 (0.52) (0.00) (0.43) (0.00) (0.13) (0.00) 

R&D expenditures / total sales -0.003 0.051 -0.006 0.051 -0.003 0.052 
 (0.28) (0.00) (0.22) (0.00) (0.57) (0.00) 

Dividend dummy that equals one if dividend  -0.010 -0.027 -0.017 -0.026 -0.012 -0.025 
     is paid (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Acquisitions / book value of assets -0.085 -0.216 -0.088 -0.206 -0.088 -0.200 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Industry cash flow volatility  0.182 0.397 0.185 0.309 0.144 0.283 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Intercept 0.092 0.166 0.118 0.188 0.059 0.196 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Instrumental variables       

Sales to principal customers / total salest-5 0.589    0.512  
 (0.00)    (0.00)  

Sales to principal customers / total salest-10   0.477  0.161  
   (0.00)  (0.00)  

Year dummies Yes Yes Yes Yes Yes Yes 

Number of observations 53,747 53,747 27,601 27,601 24,779 24,779 
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Pseudo R2 / Adjusted R2 0.40 0.36 0.30 0.35 0.43 0.35 

J-statistic  -  -  0.30 
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The 2SLS approach requires appropriate instrumental variables. To be a valid instrumental variable, 

two criteria must be satisfied. First, the instrumental variable must be correlated with BIGSALE. Second, 

the instrumental variable must not be correlated with cash holdings conditional on BIGSALE and the 

control variables. We use the lagged value of BIGSALE as an instrumental variable. Due to the strong 

serial correlation of BIGSALE, past value of BIGSALE is likely to be a good predictor for current 

BIGSALE. For lagged BIGSALE to be a valid instrumental variable, it is important to ensure that the 

second criterion is satisfied – that is, past BIGSALE is not correlated with cash holdings beyond its 

correlation with current BIGSALE. Due to adjustment costs, firms may not rebalance cash holdings back 

to the target level immediately after deviation from the target level; to ensure that the lagged BIGSALE is 

a valid instrumental variable, we use a relatively long lagged value – five- and ten-year lagged value, 

respectively. The rationale is that a five- or ten-year period is long enough for any effect of past 

BIGSALE on current cash holdings to diminish to an economically trivial level. 

In regression (1), we use the five-year lag of BIGSALE as an instrumental variable. In the first-stage 

regression, the explanatory variables perform quite well, with R-square equal to 0.40. Consistent with 

expectations, the coefficient of lagged BIGSALE is positive and highly significant. In the second-stage 

regression, the coefficient of the predict BIGSALE is positive and significant, suggesting that our results 

are not driven by unobservable firm characteristics that affect both current cash holdings and current 

BIGSALE.  

In regression (2), we use the ten-year lag of BIGSALE as an instrumental variable and obtain similar 

results as those in regression (1).  

In regression (3), we use both the five- and ten-year lag of BIGSALE as instrumental variables. The 

coefficient of the predicted BIGSALE remains significantly positive. Importantly, the use of two 

instrumental variables allows us to perform an over-identification test. The test fails to reject the null 

hypothesis that our instrumental variables are valid (J-statistic = 0.30).  

In untabulated tests, we also experiment with a 2SLS approach, as suggested by Wooldridge (2001). 

In the first-stage regression of this approach, we use a probit model to predict whether a firm is in the 
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bilateral relationships with principal customers. We consider a firm to be in the bilateral relationships if 

the percentage of its sales to principal customers in total sales exceeds 10%. No additional instruments 

but only the control variables in the baseline model are used in the first-stage regression.15 In the second-

stage regression, we use the cash-to-assets ratio as the dependent variable and the predicted likelihood 

from the first-stage regression as an instrumented variable. We obtain results from this approach that are 

similar to those in Table 27. 

 

4.3.5. Alternative measure of the importance of the bilateral relationships: evidence from firms that have 

dependent suppliers 

To further investigate whether firms’ dependence on the bilateral relationships with stakeholders 

affects cash holdings, we use firms’ purchases from dependent suppliers over costs of goods sold 

(hereafter referred as BIGBUY) as an alternative proxy for the importance of customer-supplier 

relationships. To obtain information about purchases from dependent suppliers, we first identify firms that 

are reported as principal customers in the Compustat business segment files. Since the database reports 

only the name of the principal customers and sometimes only the abbreviated versions of the names, we 

use a combination of automated and manual procedures to identify the principal customers.16 For each 

year, the purchase from dependent suppliers of an identified principal customer is equal to the sum of 

sales to this customer by each supplier.  To be included in the sample, the customer firm must exist in 

Compustat and be identified as a principal customer for at least once during our sample period. Further, 

we require sample firms to be headquartered in the United States, not from whole or retail industries (SIC 

                                                      
15 See Section 18.4.1 of Wooldridge (2001) for details. Since no additional instruments are used, identification is 
achieved through the non-linearity of the probit model. A potential problem with this identification strategy is that 
multicollinearity may arise; however, this problem will not bias the estimates, but only increase the standard error of 
the model estimates and thus reduce the chance of detecting a significant correlation between leverage and employee 
treatment. 
16 We follow the same procedure as that used in Fee and Thomas (2004).  
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code 5000-5999)17, and not from regulated industries (SIC code 4900-4999, 6000-6999). Since SFAS No. 

131 supersedes SFAS No. 14 in 1997 and the new rule no longer requires firms to report the name of 

principal customers (but still requires firms to report the amount of sales to principal customers), we 

restrict our sample to be 1982-1997 to maintain consistency.18  

In Table 28, we replicate regressions (2)-(6) of Table 23 using the sample of identified principal 

customers. Regression (1) uses the baseline model. The results show that the coefficients of the control 

variables have the same sign as those reported in Table 23 and most of them are statistically significant. 

Importantly, the coefficient of BIGBUY is significantly positive (= 0.092), consistent with the hypothesis 

that firms that depend on the bilateral relationships hold more cash. 

                                                      
17 Following Kale and Shahrur (2007), we exclude firms from wholesale and retail industries because inputs bought 
by these firms are sold to other customers and, consequently, suppliers do not need to tailor their products to the 
needs of these customers.  
18 Banerjee et al (2008) also restrict their sample period to be up to 1997. 
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Table 28 The relation between customer-supplier relationships and cash holdings: an alternative measure 
of the importance of customer-supplier relationships to a firm’s business 

This table presents the results of panel regressions in which a firm’s cash holding is regressed on a set of 
determinants and the proportion of purchases from dependent suppliers to the firm’s costs of goods sold. Appendix 
C provides a detailed description of the variables. The sample includes all firms that have been reported as a 
principal customer for at least once during the period 1982-1997. Regression (2) controls fixed industry effect where 
industries are defined by the first 2 digits of SIC. Regression (3) uses the time-series means of explanatory variables 
as regressors. Regression (4) uses the Fama-MacBeth method. In regression (5), the dependent variable is an 
alternative measure of cash holdings: the logarithm of cash over net assets, where net assets equal to total assets 
minus cash. All regressions except regressions (3) and (4) include year dummies, but the coefficients are not 
reported. All regressions except regressions (3) and (4) allow for clustering at the firm level. 
 

Variables 
OLS 

Fixed 
industry 

effect 

Time-series 
means 

Fama-
MacBeth 

log (cash 
/net assets) 

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

Purchases from dependent suppliers   0.142 0.155 0.348 0.113 0.884 
     / costs of goods sold (0.00) (0.00) (0.00) (0.00) (0.05) 

Tobin’s q 0.018 0.017 0.017 0.019 0.156 
 (0.00) (0.00) (0.00) (0.00) (0.00) 

Log of book value of assets (2004  -0.006 -0.006 -0.004 -0.006 -0.034 
     dollar) (0.00) (0.00) (0.04) (0.00) (0.06) 

Cash flow / assets  0.021 0.023 0.032 0.021 0.036 
 (0.36) (0.31) (0.52) (0.36) (0.84) 

Net working capital / book value of  -0.157 -0.157 -0.130 -0.163 -1.684 
     assets (0.00) (0.00) (0.00) (0.00) (0.00) 

Capital expenditure / book value of  -0.208 -0.178 -0.177 -0.206 -2.321 
     assets (0.00) (0.00) (0.00) (0.00) (0.00) 

Total debt / book value of assets -0.257 -0.254 -0.267 -0.247 -3.075 

 (0.00) (0.00) (0.00) (0.00) (0.00) 

R&D expenditures / total sales  0.059 0.058 0.062 0.089 0.305 
 (0.00) (0.00) (0.00) (0.00) (0.00) 

Dividend dummy that equals one -0.057 -0.057 -0.066 -0.054 -0.658 
     if dividend is paid  (0.00) (0.00) (0.00) (0.00) (0.00) 

Acquisitions / book value of assets  -0.141 -0.135 -0.271 -0.140 -1.352 
 (0.00) (0.00) (0.00) (0.00) (0.00) 

Industry cash flow volatility 0.323 -0.042 0.389 0.302 4.063 
  (0.00) (0.68) (0.00) (0.00) (0.00) 

Intercept 0.228 0.247 0.195 0.207 -1.462 
 (0.00) (0.00) (0.00) (0.00) (0.00) 

Year dummy Yes Yes No No Yes 

Number of observations 10,191 10,191 1,054 10,191 10,145 

Number of firms 1,059 1,059 1,059 1,059 1,058 

R2 / Adjusted R2 0.41 0.43 0.58 0.39 0.32 
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Regression (2) includes two-digit SIC dummies to control for fixed industry effects. The coefficient 

of BIGBUY remains negatively significant, suggesting that the relation between firms’ dependence on the 

bilateral relationships with dependent suppliers and cash holdings is not driven by unobservable industry 

characteristics.  

Regression (3) uses firm-specific time-series means for each variable. The coefficient of BIGBUY 

remains positive and statistically significant, suggesting that there is a cross-sectional relation between 

BIGBUY and cash holdings.  

Regression (4) uses the Fama-MacBeth (1974) approach. The coefficient estimate for BIGBUY is 

still significantly positive.  

In regression (5), we use an alternative measure of cash holdings: the logarithm of cash over net 

assets, where net assets equal to total assets minus cash holdings. The coefficient of BIGBUY is still 

positive and highly significant, suggesting that our results are robust to various definitions of cash 

holdings. 

While results are not tabulated, we also apply the baseline model to different industry groups. The 

classifications of these industry groups are the same as those in Panel A of Table 24. The results for these 

regressions are consistent with those in Panel A of Table 24. Specifically, we find that the coefficient of 

BIGBUY is statistically significant for industries with high R&D intensity, high selling effort, and the 

durable goods industry. In striking contrast, the magnitude of the coefficients is much smaller for 

industries with low R&D intensity, low selling effort, and the agriculture and mining industries, and none 

of them is statistically significant. 

In sum, the results in Table 28 provide further evidence that firms in customer-supplier relationships 

hold more cash. Moreover, the finding that this positive relation exists only for industries that sell 

relatively unique product strongly supports the notion that this relation is a consequence of undertaking 

relationship-specific investments. 
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4.4 Why do firms in customer-supplier relationships hold more cash? 

In the previous section we document a positive relation between customer-supplier relationships and 

cash holdings. The finding is robust to a variety of model specifications and sample selections. The 

existing literature offers two potential explanations for this relation. We evaluate these two arguments in 

this section. 

 

4.4.1 The effect of financial distress likelihood on the relation between customer-supplier relationships 

and cash holdings 

We first evaluate Titman’s (1984) argument.  Titman’s argument implies that firms in customer-

supplier relationships use relatively high cash reserves as a cushion to sustain their relationship-specific 

investments. A firm that is close to default is less able to cope with liquidity shortage by raising cash form 

capital market and thus is more likely to liquidate its assets. Thus, if the positive relation between 

customer-supplier relationships and cash holdings is driven by firms holding more cash to mitigate the 

relatively high financial distress costs due relationship-specific investments, then the positive relation 

should be more pronounced for firms that face higher risk of bankruptcy.  

We use Altman’s Z-score and credit ratings as proxies for the probability of default.19 For each firm-

year, we consider a firm to be high-default-risk if the firm’s Altman’s Z-score is among the bottom 30th 

percentile for that year and to be low-default-risk if the firm’s Z score is among the top 30th percentile for 

that year. Similarly, for each firm-year, we consider a firm to be bad-credit-rating if the firm’s credit 

rating is among the bottom 30th percentile for that year and to be good-credit-rating if the firm’s credit 

rating is among the top 30th percentile for that year.  

In regressions (1) and (2) of Table 29, we compare firms with low Altman’s Z-score with those with 

high Z-score. For firms with low Z-score, the coefficient of BIGSALE is 0.075 and significant at 1% 

                                                      
19 As in Mackie-Mason (1990), Graham (1996), and Leary and Roberts (2005), Altman’s Z-score is defined as the 
reciprocal of assets divided by the sum of 3.3 times earnings before interest and taxes plus sales plus 1.4 times 
retained earnings plus 1.2 times working capital and information about firms’ credit ratings is from Compustat (item 
#280). 
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level. For firms with high Z-score, the coefficient of BIGSALE is still significantly positive, but the 

magnitude of the coefficient is much smaller (0.030).   
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Table 29 The effect of financial distress probability on the positive relation between customer-supplier 
relationships and cash holdings 

This table presents the results of panel regressions in which a firm’s cash holding is regressed on a set of 
determinants, and the proportion of sales to principal customers to the firm’s total sales. The set of determinants is 
the same as that in Table 2. Year dummy variables are included in all regressions, but the coefficients are not 
reported. The sample includes all Compustat firms in non-regulated industries during 1982-2006 with necessary data 
to construct variables used in the regression models. Regressions (1) and (2) use firms with low and high Altman’s Z 
score, respectively. For each year, we define firms with an Altman’ Z score in the bottom 30th percentile of the 
sample as low-Z firms and those with an Altman’s Z score in the top 30th percentile of the sample as high-Z firms. 
Regressions (3) and (4) use firms with a bad and good credit rating, respectively. For each year, we define firms 
with a credit rating in the bottom 30th percentile of the sample as bad-rating firms and those with a credit rating in 
the top 30th percentile of the sample as good-rating firms. We use the S&P long-term debt credit rating as a measure 
of a firm’s credit rating. Regressions (5) and (6) examine firms’ dependence on non-government and government 
principal customers, respectively. A firm’s dependence on non-government (government) principal customers is 
measured by the proportion of sales to non-government (government) principal customers to the firm’s total sales. 
The p-value reported is based on standard errors that are heteroskedasticity-consistent, and allow for clustering at the 
firm level. 
 

Variables 

(1) (2) (3) (4) (9) (10) 

Altman’s Z Credit rating 
Government 

principal customers 

Low High Bad Good No Yes 

Sales to principal customers / total sales 0.075 0.030 0.033 -0.009   

 (0.00) (0.00) (0.03) (0.55)   

Sales to non-government principal      0.080  

     customers / total sales     (0.00)  

Sales to government principal customers      -0.028 

     / total sales      (0.00) 

Tobin’s q 0.010 0.016 0.052 0.016 0.012 0.012 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Log of book value of assets (2004 dollar) 0.006 -0.011 0.001 -0.009 -0.002 -0.003 
 (0.00) (0.00) (0.85) (0.00) (0.00) (0.00) 

Cash flow / assets  0.006 0.011 -0.129 -0.089 0.032 0.033 
 (0.12) (0.62) (0.00) (0.26) (0.00) (0.00) 

Net working capital / book value of assets  -0.017 -0.330 -0.023 -0.120 -0.105 -0.104
 (0.00) (0.00) (0.20) (0.00) (0.00) (0.00) 

Capital expenditure / book value of assets -0.266 -0.686 -0.081 -0.244 -0.317 -0.312 

 (0.00) (0.00) (0.02) (0.00) (0.00) (0.00) 

Total debt / book value of assets -0.180 -0.408 -0.108 -0.176 -0.265 -0.267 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

R&D expenditures / total sales  0.044 0.287 0.056 0.513 0.048 0.049 
 (0.00) (0.15) (0.00) (0.00) (0.00) (0.00) 

Dividend dummy that equals one -0.083 -0.016 -0.019 -0.040 -0.044 -0.047 
    if dividend is paid  (0.00) (0.00) (0.01) (0.00) (0.00) (0.00) 

Acquisitions / book value of assets  -0.259 -0.280 -0.128 -0.166 -0.228 -0.239 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Industry cash flow volatility 0.600 0.223 0.379 0.028 0.517 0.547 
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 (0.00) (0.00) (0.00) (0.46) (0.00) (0.00) 

Intercept 0.143 0.349 0.064 0.245 0.205 0.219 
 (0.00) (0.00) (0.04) (0.00) (0.00) (0.00) 

Year dummy Yes Yes Yes Yes Yes Yes 

Number of observations 34,537 34,537 4,063 4,115 116,041 116,041 

Adjusted R2 0.37 0.45 0.35 0.40 0.38 0.37 
 



 

161 

 

In regressions (3) and (4) of Table 29, we compare firms with a bad credit rating to those with a 

good credit rating. For firms with a bad credit rating, the coefficient of BIGSALE is 0.030, which is 

significant at the 5% level. For firms with a good credit rating, the coefficient of BIGSALE become 

negative (-0.009) and is not significant. 

In untabulated tests, we find that the differences in the coefficients of BIGSALE between the two 

regressions in Table 29 (low versus high Altman’s Z scores, and bad versus good credit ratings) are 

statistically significant. 

Moreover, we investigate whether the effect of relationships with non-government customers is 

difference from that of relationships with government customers. Government customers are often not 

profit-driven and therefore may be less concerned about their suppliers’ liquidity shortage. In fact, 

government customers may sometimes purchase from distressed suppliers to save jobs. Thus, we expect 

that the effect of the relationships with non-government customers on cash holdings be more pronounced 

than that of the relationships with government customers. In regressions (5) and (6) of Table 29, we 

compare the effect of the bilateral relationships with non-government principal customers to that of the 

bilateral relationships with government principal customers. Consistent with expectations, while we find a 

significantly positive coefficient of the ratio of sales to non-government principal customers to total sales 

(0.080), the coefficient of sales to government principal customers to total sales is negative (-0.028) and 

significant. The later result suggests that the close relation with government customers could actually be a 

safe harbor and thus reduce firms’ precautionary motive to hold cash.  

In sum, Table 29 shows that the positive relation between customer-supplier relationships and cash 

holdings is more pronounced when the probability of entering financial distress is higher. These results 

support Titman’s (1984) argument that the positive relation arises because of the relatively high financial 

distress costs due to relationship-specific investments. 

 

4.4.2. Value of cash holdings 
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To further evaluate Titman’s (1984) argument, we examine the effect of customer-supplier 

relationships on the market value of cash holdings. Our results suggest that large cash holdings are more 

valuable for firms in customer-supplier relationships. It follows that the contribution of cash holdings to 

firm value should be greater for these firms. Using the approach in Faulkender and Wang (2006), we 

investigate how a change in cash holdings leads to a change in the market value of a firm. Except for 

measures of customer-supplier relationships, all other variables are defined exactly the same as in 

Faulkender and Wang (2006). 

In Table 30, we analyze how the contribution of cash holdings on firm value depends on customer-

supplier relationships, the type of customers (non-government customers vs. government customers), and 

the economic condition (recession years vs. non-recession years). The variable of interest is the 

interaction term between BIGSALE and the change in cash holding over the market value equity. The 

coefficient of this interaction term can be interpreted as the increase in the market value of an additional 

dollar of cash holdings caused by firms’ dependence on the bilateral relationships. 
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Table 30 The effect of customer-supplier relationships on the market value of cash holdings 

This table presents the results of panel regressions using the cash valuation model as in Faulkender and Wang (2006). The dependent variable is cumulative 
abnormal return over the firm’s fiscal year. Abnormal return is the difference between the firm's stock return and the return of the corresponding 5x5 size and 
market-to-book portfolio over the same period. Appendix C provides a detailed description of the variables. Δ denotes the change between period t and period t-
1. The sample includes all Compustat firms in non-regulated industries during 1982-2006 with necessary data to construct variables used in the regression 
models. Regressions (1) to (3) use the whole sample period. Regressions (4) to (6) use observations during the two-year periods subsequent to the GDP troughs 
defined by NBER. Specifically, these periods are 1983-1984, 1991-1992, and 2002-2003. Regressions (7) to (9) use observations during the rest of the periods. 
The p-value reported is based on standard errors that are heteroskedasticity-consistent. 
 

Variables 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Whole sample period During recessions During non-recessions 

(Sales to principal customers / total sales) 0.562   2.085   -0.338   
     * Δ (cash / market value of equity) (0.27)   (0.05)   (0.45)   

Sales to principal customers / total sales -0.047   0.016   -0.067   
 (0.05)   (0.76)   (0.01)   

(Sales to principal nongovernment customers  1.444   3.760   0.152  
     / total sales) * Δ (cash / market value of equity)  (0.04)   (0.01)   (0.79)  

Sales to principal nongovernment customers  -0.076   0.056   -0.116  
     / total sales  (0.02)   (0.45)   (0.00)  

(Sales to principal government customers   -1.217   -1.097   -1.289 
     / total sales) * Δ (cash / market value of equity)   (0.00)   (0.02)   (0.04) 

Sales to principal government customers   0.014   -0.047   0.036 
     / total sales   (0.69)   (0.34)   (0.42) 

Δ (cash / market value of equity) 1.613 1.498 1.779 1.857 1.697 2.330 1.544 1.448 1.529 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Δ (operating income / market value of equity) 0.479 0.477 0.480 0.572 0.572 0.592 0.435 0.436 0.430 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Δ (net assets / market value of equity) 0.316 0.314 0.314 0.534 0.525 0.519 0.245 0.244 0.245 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Δ (R&D expenditures / market value of equity) -0.175 -0.162 -0.183 -1.161 -1.101 -1.110 0.368 0.381 0.355 
 (0.85) (0.86) (0.84) (0.56) (0.57) (0.59) (0.57) (0.56) (0.58) 

Δ (interests expenses / market value of equity) -1.493 -1.499 -1.412 -2.937 -2.880 -2.648 -0.971 -0.986 -0.955 



 

164 

 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.05) (0.04) (0.05) 

Δ (cash dividends / market value of equity) 1.651 1.634 1.695 0.681 0.566 1.065 1.899 1.892 1.945 
 (0.10) (0.11) (0.09) (0.73) (0.78) (0.59) (0.09) (0.09) (0.09) 

(Cash / market value of equity) t-1 0.436 0.439 0.432 0.417 0.413 0.419 0.406 0.410 0.403 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Total debt / (total debt + market value of equity) -0.742 -0.747 -0.737 -0.694 -0.692 -0.675 -0.773 -0.780 -0.764 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Net financing / market value of equity 0.015 0.020 0.014 -0.177 -0.168 -0.180 0.073 0.077 0.071 
 (0.87) (0.82) (0.88) (0.43) (0.44) (0.43) (0.39) (0.36) (0.40) 

(Cash / market value of equity) 0.287 0.283 0.285 0.261 0.249 0.265 0.268 0.271 0.267 
     * Δ (cash / market value of equity) (0.02) (0.02) (0.02) (0.07) (0.07) (0.09) (0.03) (0.03) (0.03) 

Total debt / (total debt + market value of equity) -2.260 -2.144 -2.302 -2.834 -2.560 -2.866 -2.036 -1.976 -1.999 
     * Δ (cash / market value of equity) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Intercept 0.035 0.037 0.027 0.018 0.016 0.019 0.045 0.049 0.032 
 (0.01) (0.01) (0.05) (0.55) (0.58) (0.53) (0.00) (0.00) (0.02) 

Number of observations 18,915 18,915 18,915 4,643 4,643 4,643 14,272 14,272 14,272 

R2 / Adjusted R2 0.21 0.21 0.21 0.36 0.37 0.35 0.14 0.14 0.14 
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In regressions (1) – (3), we use the whole sample period. In regression (1), we find that 

while the coefficient of the interaction term between BIGSALE and change in cash holding over 

the market value of assets is positive (0.562), it is statistically insignificant. In regression (2), we 

focus on firms’ dependence on the bilateral relationships with non-government principal 

customers. The results show that the coefficient of the interaction term is significantly positive 

(1.444), suggesting that cash holdings is more valuable for firms that depends on the bilateral 

relationships with non-government principal customers. In regression (3), we examine how firms’ 

dependence on government principal customers affects the market value of cash holdings. We 

find that the coefficient of the interaction term between BIGSALE and the change in cash holding 

over the market value of equity is significantly negative.  

In regressions (4) – (6), we restrict the sample to be in recession years and examine how 

firms’ dependence on the bilateral relationships with all/non-government/government principal 

customers affects the market value of cash holdings. Following the definition of recession periods 

by NBER, we consider 1983-1984, 1991-1992, and 2002-2003 to be recession years, and the rest 

of the years in our sample period to be non-recession years. The results for regressions (4) – (6) 

are similar to those for regressions (1) – (3), except that the magnitude of the coefficient of the 

interaction terms is much bigger, consistent with the notion that liquidity shortage is more costly 

for firms in the bilateral relationships when economic downturn occurs.  

In regressions (7) – (9), we restrict the sample to be in non-recession years. The results show 

that during non-recession years, firms’ dependence on the bilateral relationships with principal 

customers, whether non-government or government customers, does not affect the market value 

of cash holdings. 
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In sum, consistent with the previous results that firms in customer-supplier relationships 

hold more cash, the results in Table 30 suggest that cash holdings are more valuable to these 

firms. Moreover, consistent with the implication of Titman’s argument that financial distress 

costs play a central role in the positive relation between customer-supplier relationships and cash 

holdings, Table 30 shows that cash holding is more valuable only when firms depend more on 

non-government customers, who are likely more concerned about the firms’ financial health than 

government customers are. Finally, Table 31 shows that the effect of customer-supplier 

relationships on the market value of cash holdings arises during recession years, again supporting 

Titman’s argument that the relatively high financial distress costs due to relationship-specific 

investments drive the positive relation between customer-supplier relationships and cash 

holdings. 

 

4.4.3. The incentives to conduct mergers and acquisitions 

In this section we evaluate Grossman and Hart’s argument. Grossman and Hart’s argument 

has two testable implications. First, if firms in the customer-supplier relationships have a stronger 

incentive to conduct mergers and acquisitions due to the potential hold-up problem, a positive 

relation should arise between customer-supplier relationships and future merger and acquisition 

activities. Second, if firms in customer-supplier relationships hold more cash to be prepared for 

future mergers and acquisitions, this positive relation should be more pronounced when cash 

holdings are higher. 

To test these implications, we collect data on mergers/acquisitions from SDC Platinum. The 

sample includes all bidders of completed mergers/acquisitions announced during 1982-2006. To 

exclude trivial transactions, we require the value of the transactions to be at least one million 
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dollars and 1% of the bidder’s total assets. We then merge the bidder sample with our main 

sample. Financial information of the bidders is measured at the fiscal year end immediately 

before the merger/acquisition announcement.   

To predict the probability of merger/acquisition activities, we use an empirical model in 

Comment and Schwert (1995) and Harford (1998). The dependent variable is a dummy that 

equals one if the firm is a bidder in the year, and zero otherwise. The control variables are as 

follows.  

 Logarithm of the market value of equity. 

 Market value of equity / book value of equity: Book value of equity is total assets (item 

#6) minus total liabilities (item #181) – preferred stocks (item #10) plus deferred taxes 

(item #35) plus convertible debt (item #79). 

 Liquidity: Asset liquidity is the ratio of net liquid assets (item #4 – item #5) to total 

assets.  Debt / equity: The debt over equity is the ratio of debt (item #9) to equity (item #60). 

 Price/earnings: The price-earnings ratio is the ratio of stock price to earnings per share 

(item #58). 

 Abnormal stock return: The abnormal stock return of firm i is the buy-and-hold stock 

return during year t-3 to t minus the buy-and-hold return of the market. 

Following Comment and Schwert (1995) and Harford (1998), market equity over book 

equity, the liquidity ratio, the debt ratio, and the price-to-earnings ratio is calculated as four-year 

average from year t-3 to t. 

Table 31 reports the regression results. In Panel A, we use all firm-years that have non-

missing value in the above control variables. In regression (1), we control for BIGSALE on top of 

these control variables. Consistent with Grossman and Hart’s (1986) argument, the coefficient of 
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BIGSALE is significantly positive, suggesting that firms in customer-supplier relationships are 

more likely to conduct mergers/acquisitions. 
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Table 31 The Relation between customer-supplier relationships and probability of bidding for 
mergers/acquisitions 

This table presents the results of logit regressions. In regressions (1) and (2) of Panel A and regression (1) 
of Panel B, the dependent variable is a dummy that equals one if the firm is a bidder for 
mergers/acquisitions, and zero otherwise. In regressions (3)/(4)/(5) of Panel A and regressions (2)/(3)/(4) of 
Panel B, the dependent variable is dummy that equals one if the firm is a bidder for 
vertical/horizontal/unrelated mergers/acquisitions. The classification of merger/acquisition types is based 
on Fan and Goyal (2006). In Panel A, the sample includes all Compustat firms in non-regulated industries 
during 1982-2006 with necessary data to construct variables used in the regression models. In Panel B, only 
firm-year observations during the recession periods (1983-1984, 1991-1992, and 2002-2003) are used. 
Information about bidding activities is from SDC Platinum. Financial information of the bidders is 
measured at the fiscal year end immediately before the merger/acquisition announcement.  Details about 
the construct of the independent variables are described in Appendix C. Following Comment and Schwert 
(1995) and Harford (1998), market equity over book equity, the liquidity ratio, the debt ratio, and the price-
to-earnings ratio are calculated as four-year average from year t-3 to t. Year dummy variables are included 
in all regressions, but the coefficients are not reported. The p-value reported is based on standard errors that 
are heteroskedasticity-consistent, and allow for clustering at the firm level. 
 

Panel A: All periods      

Variables All All Vertical 
Horizonta

l 
Unrelated 

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

Sales to principal customers / total sales 0.170 0.489 0.496 0.384 0.515 
 (0.03) (0.00) (0.00) (0.01) (0.00) 

Cash / book value of assets  0.892 0.275 1.733 -0.124 
  (0.00) (0.21) (0.00) (0.54) 

(Sales to principal customers / total sales)  -1.667 -1.163 -1.661 -1.616 
* (cash / book value of assets)  (0.00) (0.02) (0.00) (0.00) 

Market value of equity / book -0.002 -0.010 -0.009 -0.005 -0.019 
value of equity (0.79) (0.14) (0.40) (0.59) (0.08) 

Log of market value of equity (2004  0.243 0.247 0.223 0.226 0.247 
     dollar) (0.00) (0.00) (0.00) (0.00) (0.00) 

(Current assets – current liability)   0.060 -0.196 0.457 -1.066 0.573 
/ book value of assets (0.50) (0.06) (0.01) (0.00) (0.00) 

Total debt / market value of equity -0.099 -0.085 -0.111 -0.054 -0.129 
      (0.00) (0.00) (0.01) (0.12) (0.01) 

Sales growth rate  0.000 0.000 0.000 -0.000 0.000 
 (0.36) (0.36) (0.26) (0.20) (0.19) 

Share price / earnings per share 0.000 0.000 -0.000 0.000 0.000 

 (0.73) (0.72) (0.45) (0.23) (0.59) 

Abnormal stock return 0.121 0.113 0.104 0.106 0.084 
 (0.00) (0.00) (0.00) (0.00) (0.00) 

Intercept -3.547 -3.598 -5.021 -4.433 -4.560 
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 (0.00) (0.00) (0.00) (0.00) (0.00) 

Year dummies Yes Yes Yes Yes Yes 

Number of observations 62,786 62,783 62,783 62,783 62,783 

Pseudo R2 0.07 0.07 0.05 0.07 0.04 
 

Panel B: Recession periods only     

Variables All Vertical Horizontal Unrelated 

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

Sales to principal customers / total sales 0.259 0.017 0.140 0.468 

 (0.17) (0.96) (0.59) (0.10) 

Cash / book value of assets 0.843 0.790 1.418 -0.518 
 (0.00) (0.06) (0.00) (0.16) 

(Sales to principal customers / total sales) -0.607 0.339 -1.164 -0.026 
* (cash / book value of assets) (0.26) (0.71) (0.12) (0.98) 

Market value of equity / book -0.019 -0.042 0.004 -0.049 
value of equity (0.10) (0.14) (0.75) (0.05) 

Log of market value of equity (2004  0.243 0.248 0.204 0.259 
     dollar) (0.00) (0.00) (0.00) (0.00) 

(Current assets – current liability)   -0.141 0.041 -0.749 0.714 
/ book value of assets (0.44) (0.91) (0.00) (0.01) 

Total debt / market value of equity -0.060 -0.140 -0.050 -0.061 
      (0.08) (0.08) (0.30) (0.32) 

Sales growth rate  -0.001 -0.002 0.000 -0.026 
 (0.32) (0.50) (0.79) (0.16) 

Share price / earnings per share 0.000 -0.000 0.000 0.001 

 (0.54) (0.94) (0.74) (0.11) 

Abnormal stock return 0.080 0.090 0.065 0.034 
 (0.00) (0.00) (0.01) (0.29) 

Intercept -3.569 -5.000 -4.346 -4.610
 (0.00) (0.00) (0.00) (0.00) 

Year dummies Yes Yes Yes Yes 

Number of observations 15,275 15,275 15,275 15,275 

Pseudo R2 0.06 0.08 0.06 0.08 
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In regression (2), we further control for cash holdings and the interaction term between 

BIGSALE and cash holdings. Consistent with evidence from the previous studies (e.g., Harford, 

1998), cash holding has a positive effect on the probability of bidding. However, the coefficient 

of the interaction term is significantly negative. The negative coefficient of the interaction term 

suggests that while firms in the customer-supplier relationships are more likely to become a 

bidder, saving cash is unlikely to be driven by the motive for future mergers/acquisitions. Instead, 

since BIGSALE mitigates the effect of cash holdings on the probability of bidding, this result 

provides additional evidence that firms in customer-supplier relationships have relatively a strong 

incentive to save cash. 

In regressions (3) – (5), we examine three different types of mergers/acquisitions separately: 

vertical, horizontal, and unrelated mergers/acquisitions. The classification of merger/acquisition 

types is based on Fan and Goyal (2006). The results are similar to those in regression (2).  

Given the evidence that the positive effect of customer-supplier relationship on the market 

value of cash holdings exists only during recession periods, one possibility is that firms in 

industries where assets have relatively low redeployment value might save cash to buy assets 

from industry peers that face financial distress during recession periods (Sheifer and Vishny, 

1992). We examine this issue in Panel B by focusing on the recession periods. Several findings 

are noteworthy. First, while cash holdings have a significantly positive impact on the probability 

of vertical and horizontal mergers/acquisitions, they have no effect on the probability of unrelated 

mergers/acquisitions. These results are consistent with the conjecture that industry downturns 

provide cash-abundant firms with a good chance to buy assets from industry-peers at relatively 

cheap prices. Second, the coefficients of both BIGSALE and the interaction term between 
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BIGSALE and cash holdings are insignificant, which is inconsistent with Grossman and Hart’s 

argument. 

In sum, the results in Table 31 suggest that while firms in customer-supplier relationships 

might have stronger incentives to conduct mergers/acquisitions, as predicted by Grossman and 

Hart (1986), the relatively high cash holdings in these firms are unlikely a consequence of these 

incentives.  

 

4.5 Conclusions 

In this paper, we offer evidence that firms in customer-supplier relationships hold higher 

stockpiles of cash. We find that the positive relation between customer-supplier relationships and 

cash holdings is more pronounced when the industry/firm sells more unique product, suggesting 

that the positive relation rises because of the relationship-specific investments undertaken by 

firms in customer-supplier relationships. Moreover, we find that the positive relation between 

customer-supplier relationships and cash holdings holds true even when cash is least likely to be 

negative debt. 

Titman’s (1984) argument implies that firms in customer-supplier relationships might hold 

more cash to cope with the relatively high financial distress costs due to relationship-specific 

investments. Consistent with Titman’s argument, we find that the positive relation between 

customer-supplier relationships and cash holdings is more pronounced when the firm’s credit 

quality is lower and that the positive relation does not exist when the principal customer is a 

government agency. Moreover, we find that the market value of cash holdings is higher for firms 

in customer-supplier relationships. Consistent with Titman’s argument, the positive effect of 
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customer-supplier relationships on the market value of cash holdings exists only during recession 

periods and when the principal customers are not government agencies. 

Grossman and Hart’s (1986) argument implies that firms in customer-supplier relationships 

might save cash because these firms are more likely to conduct mergers/acquisitions to solve the 

hold-up problem. Consistent with this view, we find that firms in customer-supplier relationships 

are more likely to become a bidder for mergers/acquisitions. However, we do not find evidence 

that a high reserve of cash strengthens the positive relation between customer-supplier 

relationships and the probability of bidding.  

Overall, our results suggest that relationship-specific investments lead to more cash holdings 

because of the relatively high financial distress costs, but not because of the incentives to solve 

the hold-up problems. 
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Appendix A 

Description of Variables in Chapter 1 

Variable Description Data source and calculation 
Employee Treatment Index The KLD Research & Analytics, 

Inc.  (KLD) SOCRATES 
database contains KLD ratings on 
firms’ employee relations, 
including union relations, cash 
profit sharing, employee 
involvement, retirement benefits, 
and health and safety. KLD 
assigns a 0/1 rating for each of 
these five categories. We form 
the Employee Treatment Index by 
summing up these 0/1 ratings. A 
high Employee Treatment Index 
score indicates better employee 
treatment.  

KLD Research & Analytics, Inc. 

Book leverage Long-term debt / total assets Compustat [item #9 / item #6] 

Dividend dummy Dummy equal to one if the firm 
pays common dividend in the 
particular year and zero otherwise 

Compustat [Dummy variable 
based on item #21] 

EBIT Earnings before interest and taxes Compustat [item #178] 

Employee options per worker Value of options granted to 
nonexecutive employees per 
worker estimated by Black-
Scholes option pricing model  

ExecuComp [BLKSHVAL / 
PCTTOTOPT * 100 - 
BLKSHVAL] /  Compustat  [item 
#29], 
where BLKSHVAL is Black‐
Scholes option value granted to 
the top five executives and 
PCTTOTOPT is the percentage 
of option granted to the top five 
executives to the total option 
granted. 
 

Employee turnover rate Industry-level voluntary 
employee turnover rate for 2001 

US Department of Labor 

Fixed asset / total assets  Compustat [item #8 / item #6] 
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Free cash flow Operating income before 
depreciation  –  interest expense  
– (income taxes – increase in 
deferred tax and investment tax 
credit)  – dividends on preferred 
stocks  – dividends on common 
stocks 

Compustat [item #13 – item #15 
– (item #16 – Δ item #35) – item 
#19 – item #21] 

G-Index Gompers, Ishii, and Metrick 
(2003) 
 

Risk Metrics 

Equity ownership by institutional 
investors 
 

Shares owned by institutional 
investors / total shares 
outstanding 

Thomson Reuters CDA/Spectrum 
Institutional (13f) Holdings 

Industry competition intensity Industry Herfindahl index based 
on all Compustat firms, where 
industries are defined by four-
digit standard industrial 
classification (SIC) codes 

- 

Labor and related expenses per 
worker 

Labor and related expenses / 
number of employees 

Compustat [item #42 / item #29] 

Logarithm of sales  Compustat [Log(item #12)] 

Market-to-book ratio Market value of equity / book 
value of equity. Industry market-
to-book ratio is equal to industry 
aggregate market value of equity 
over industry aggregate book 
value of equity, where industries 
are defined by two-digit SIC 
codes. 

Compustat [(item #199 * item 
#25) / (item #216 + item #74 + 
item #208  –Preferred Stocks), 
where Preferred Stocks = item 
#56 (if missing, use item #10; if 
still missing, use item #130)] 

Market leverage Long-term debt / (total debt + 
market value of equity) 

Compustat [item #9 / 
 (item #6 – item #60 +  
(item #199 * item #25)] 

Pension and retirement expenses 
per worker 

Pension and retirement expenses / 
number of employees 

Compustat [item #43 / item #29] 

R&D expenditures / total sales  Compustat  
[item #46 / item #12; if missing, 
set at zero. 

R&D intensity Research and development 
expenditures / number of 
employees. Industry R&D 
intensity is equal to industry 
aggregate R&D expenditure over 
industry aggregate number of 
employees, where industries are 
defined by two-digit SIC codes. 

Compustat [item #46 / item #29] 

Sales growth Geometric mean of sales growth 
during year t-3 to t 

Compustat [(item #12t  / item 
#12t-3)

1/3-1] 
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Selling, general and 
administrative expenses / total 
sales 

Selling, general, and 
administrative expenses / number 
of employees 

Compustat [item #189 / item #12] 

Sales to large customers According to the Statement of 
Financial Accounting Standard 
No. 14 of the Financial 
Accounting Standards Board, 
firms are required to disclose the 
names of principal customers, if 
the sales revenue from a 
particular customer exceeds 10% 
of total revenue of the firm or if 
the firm considers the sales to the 
customer important to its 
business. Sales to large customers 
are the sum of sales revenue 
generated from sales to all 
principal customers. 
 

Compustat business segments 
files 
 

Tobin’s q (Book value of assets – book 
value of equity + market value of 
equity) / book value of assets. 
Industry Tobin’s q is equal to 
industry aggregate market value 
of assets over industry aggregate 
book value of assets, where 
industries are defined by two-
digit SIC codes. 

Compustat [(item #6 – item #216 
+ item #199 * item #25) / item 
#6] 

Total assets Liabilities and stockholders’ 
equity 

Compustat [item #6] 

Total sales  Compustat [item #12] 
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Appendix B 

Description of Variables in Chapter 2 

Variable Descriptions Data source / calculation 

Sales to principal 
customers 
 

According to Statement of Financial 
Accounting Standard No. 14 of the Financial 
Accounting Standards Board, firms are required 
to disclose the names of their principal 
customers, if the sales revenue from a particular 
customer exceeds 10% of total revenue of the 
firm, or if the firm considers the sales to the 
customer important to its business. Sales to 
principal customers are the sum of sales 
revenue generated from sales to all principal 
customers. 
 

Compustat business 
segments files 
 

Purchases from 
dependent suppliers 

The sum of purchases from dependent 
suppliers. A dependent supplier is the firm that 
reports the firm in question as a principal 
customer. 
 

Compustat business 
segments files 
 

Book value of assets 
in 2004 dollar 

The book value of assets adjusted for inflation Compustat [item #6/CPI] 

Cash flow risk  The average of the standard deviations of cash 
flow to assets over 10 years for firms in the 
same industry, as defined by two-digit SIC. 
 

Compustat 

Cash flow to assets 
 

Earnings after interest, dividends, and tax but 
before depreciation scaled by the book value of 
assets 
 

Compustat [(item #13-item 
#15-item #16-item #21)/item 
#6] 
 

Firm age The number of years from the firm’s CRSP 
listing date 
 

CRSP 

DIV/MA Dividends/(market value of assets) Compustat [item #21/(item 
#6-item #60+item #199*item 
#25)] 

DIV/BA Dividends/(book value of assets) Compustat [item #21/item 
#6] 

DIV/Sale Dividends/(total sales) Compustat [item #21/item 
#12] 

DIV/PAYOUT 
 

Dividends scaled by total payouts, where total 
payouts are (dividends + stock repurchases) 
 

Compustat  [item #21/(item 
#21+item #115)]; 0 if item 
#21+item #115=0 
 

Leverage (Total debt)/(book value of assets) Compustat [(item #9+item 
#44)/item #6] 
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Market-to-book ratio (Market value of assets)/(book value of assets) Compustat [(item #6-item 
#60+item #199*item 
#25)/item #6] 

PAY/MA Total payout scaled by the market value of 
assets 

Compustat [(item #21+item 
#115)/( item #6 -item 
#60+item #199*item #25)]

PAY/BA Total payout scaled by the book value of assets Compustat [(item #21+item 
#115)/item #6] 

Return on assets (Operating income before extraordinary 
items)/(book value of assets) 

Compustat [item #18/item 
#6] 

R&D over sales (Research and development expenses) /(total 
sales) 

Compustat [item #46/item 
#12]; set to zero if missing 

Sales growth rate The arithmetic average of annual sales growth 
rate over the period from t-2 to t. 

Compustat 

Total sales Sales generated from all customers, including 
principal customers. 

Compustat item #12 
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Appendix C 

Description of Variables in Chapter 3 

Variable Descriptions Data source / calculation 

Sales to principal 
customers 
 

According to the Statement of Financial 
Accounting Standard No. 14 of the Financial 
Accounting Standards Board, firms are required 
to disclose the names of principal customers, if 
the sales revenue from a particular customer 
exceeds 10% of total revenue of the firm, or if 
the firm considers the sales to the customer 
important to its business. Sales to principal 
customers are the sum of sales revenue 
generated from sales to all principal customers. 
 

Compustat business segments 
files 
 

Purchases from 
dependent suppliers 

Information about purchases from dependent 
suppliers is obtained by reversing the dataset on 
sales to principal customers. 
 

Compustat business segments 
files 
 

Cash 
 

Cash and marketable securities 
 

Compustat [item #1] 
 

Tobin's q 
 

Market value of assets / book value of assets 
 

Compustat [item #199*item 
#25+item #6-item #60/item 
#6] 
 

Log of book value of 
assets (2004 dollar) 

Natural logarithm of CPI adjusted book value 
of total assets (2004 Dollar) 
 
 

Compustat [item #6/CPI] 

Cash flow/assets (EBITDA-interest-taxes-common dividends) / 
book assets 
 

Compustat [item #13-item 
#15-item #16-item #21]/item 
#6] 

Industry cash flow 
volatility 
 

Average of the standard deviations of cash 
flow/assets over 10 years for firms in the same 
industry, as defined by 2-digit SIC 
 

 

Net working capital / 
assets 

Working capital - cash and marketable 
securities 
 

Compustat [item #179-item 
#1]/item #6] 

Capital expenditure / 
assets 

 Compustat [item #128/item 
#6] 

Book leverage ratio (Long-term debt + current debt]/ book value of 
assets 

Compustat [(item #9+item 
#34)/item #6] 

R&D expenditure / 
total sales 

 Compustat [item 
#46/item#12; 0 if item #46 is 
missing] 
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Common dividend  Compustat [item #21] 

Acquisitions / assets  Compustat [item #129/item 
#6] 

SGA / total sales Selling, general and administrative expenses / 
total sales 

Compustat [item #189/item 
#12] 

Advertising / total sales Advertising expenses / total sales Compustat [item #45/item 
#12] 

S&P rating S&P long term domestic issuer credit rating Compustat [item #280] 

Market value of equity Stock price*number of shares outstanding Compustat [item #199*item 
#25] 

Book value of equity Total assets – total liabilities – preferred stocks 
+  deferred taxes + convertible debt 

Compustat [item #6-item 
#181-item #10+item 
#35+item #79] 

Operating income Earnings before extraordinary items Compustat [item #18+item 
#15+item #50+item #51] 

Net assets Total assets - cash holding Compustat [item #6-item #1] 

Interest expenses  Compustat [item #15] 

Market leverage ratio (Long-term debt + current debt) / market value 
of assets 

Compustat [(item #9+item 
#34)/(item #6-item #60+item 
#199*item#25)] 

New financing Net new equity issues + net new debt issues Compustat [item #108-item 
#115+item #111-item #114] 

Liquidity (Current assets – current liabilities)/total assets Compustat [(item #4-item 
#5)/item #6] 

Debt/Equity  Compustat [item #9/item #60] 

Price/Earnings  Compustat [item #199/item 
#58] 

Abnormal stock return Firm i’s buy-and-hold stock return during year 
t-3 to t minus the buy-and-hold return of the 
market. 
 

CRSP 

 

 


