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Chapter 1: Introduction 
 

 
 
 
 
 
 
 

 
 

“Don’t put all your eggs in one basket.” ~ Warren Buffett 
 

A person may become insolvent when all his or her investments in one company vanish. A 

person may be late to work or school due to the breakdown of his or her only dependent 

transport. A student may not be able to enroll at a college if he or she applied to only one 

college. A food order may not arrive if the only chef at the restaurant suddenly needs to be 

rushed to hospital. Dependence occurs everywhere and to everyone. A similar thing can happen 

to a company. The production may be shut down due to major power supply outage. The 

revenue may plunge because the single sourcing supplier filed for bankruptcy. The share price 

of a firm may drop substantially when its major customers declared bankruptcy.  

The wisdom underlying the saying "Don't put all your eggs in one basket" means one should 

not be too reliant or dependent on a single thing. If that thing fails, is stolen, or whatever, 

everything one has will be gone. However, if someone is going to put most of their eggs in one 

basket, make sure it is the right basket and watch them carefully. 

It is unwise to put all the eggs in one basket because one might drop the basket, or the basket 

might get knocked over and all the eggs will break. However, if a person puts the eggs in 

several different baskets, the chances of losing them all in one shot might be greatly reduced.  

 
“Don’t put all your eggs in one basket” is all wrong, I tell you “put all your eggs in one 

basket, and then watch that basket’.” ~ Andrew Carnegie 
 
 

“It’s OK to have your eggs in one basket as long as you control what happens to the basket.” 
~ Elon Musk 
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An employer recruits specialized talented employees to accelerate company growth and 

revenues. The capital market can react positively when the major customer of a firm secures a 

new big project. Positive factors in analyst and management forecasts, no excess inventories, 

increased economies of scale and improved operating efficiency are among the benefits of 

relying on major customers.  

Improving the focus instead of doing multiple tasks increases the effectiveness which, in turn, 

helps a person (or company) to progress more and faster. Being focused means that one has 

clear goals and objectives, and the work is dedicated to achieving those goals and objectives. 

 
 

Production of firms in the early years was simple, with a single flow of products, moving from 

raw material suppliers to manufacturers and then to customers. Nowadays, shorter product 

lifecycles and increasing demand have led to a complicated supply chain. Due to cost pressure 

and competitive advantages, companies are adopting supply chain management practices such 

as strategic partnerships, longer-term contracts, and cooperative relationships. As a result, firms 

have reduced their total number of exchange partners while increasing the volume of trade with 

a select few. To secure the status of their preferred partnerships, supplying firms have 

strengthened ties with major customers, thereby increasing customer concentrations (CCs) 

across industries. 

The phenomenon of customer concentration is drawing increasing attention of regulators, 

practitioners and researchers. The regulators in the USA mandate public firms to disclose 

information in their financial statement when more than 10% of their total sales go to a single 

firm. Practitioners include major customers’ consideration in their corporate strategies and 

financial decisions alongside the shareholders and bondholders. Scholars from various 

disciplines have examined the causes and effects of customer concentration, both theoretically 

and empirically. However, the studies provide inconclusive findings on the effect of customer 

concentration. 

From a theoretical perspective, customer concentration has been identified as a driver of value-

generation through cooperation and pooling of resources with major customers (Irvine et al., 

2016; Patatoukas, 2012; Uzzi, 1996) and of value-destruction through the bargaining power of 

customers (Balakrishnan et al., 1996; Galbraith and Stiles, 1983; Kelly and Gosman, 2000; 
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Kim, 2017). The limited and conflicting empirical evidence to date makes it necessary for 

researchers to investigate not only the direct relationships between customer concentration and 

firm characteristics, but also the moderating effects of other factors, and thus provide further 

insights into these relationships. Motivated by these reasons, this thesis focuses on examining 

the effects of customer concentration in three research projects. 

Research project 1 

The first project examines the effect of customer concentration on firm risk. The risk of high 

customer concentration can be substantial and for this reason the disclosure of information 

about major customers has become mandatory in the USA (following the Statement of 

Financial Accounting No.13 and Regulation S-K of the Securities and Exchanges 

Commission). Anecdotal evidence suggests that firms clearly recognize the risk related to 

customer concentration. For example, MagnaChip Semiconductor Corp, a U.S. listed company, 

states the following in its 2016 annual report: “Significant reductions in sales to any of these 

customers, especially our few largest customers, the loss of other major customers or a general 

curtailment in orders for our high-volume products or services within a short period of time 

would adversely affect our business” (page 24).  

However, only a few empirical studies validate, with anecdotal evidence, that major customers 

carry ‘a significant amount of risk.’  Scientific analysis of the effect of customer concentration 

on the variability of firm performance is still rare. An exception is the study by Dhaliwal et al. 

(2016) who observe that firms with concentrated customers exhibit a higher systematic risk 

and thereby a higher cost of equity. This study fills the gap by directly examining the effect of 

customer concentration on the variability of sales, accounting and market-based returns. The 

interaction effect of corporate governance is further investigated because of the importance of 

corporate governance in managing the risk as well as the customer relationship. Ownership 

concentration is considered as a significant internal governance mechanism in which large 

owners can control and influence the management of the firm to protect their interest. 

Therefore, examining whether ownership structure strengthens or weakens the customer 

concentration - firm risk relationship can provide new insights. In addition, no study has 

examined yet the moderating effect of ownership concentration on the risk of concentrated 

customer-based firms. 
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Research project 2 

The second project aims to study the effect of customer concentration on firm growth. Despite 

being a widespread business strategy among firms worldwide, scholars still have to reach a 

consensus on the relationship between customer concentration and firm performance. Some 

argue that customer concentration can increase firms’ operational efficiency leading to 

significant increases in profitability, while others recognize the potential costs associated with 

deeper relationships between suppliers and customers. This study also argues for a relationship 

between customer concentration and firm growth, and examines whether the relationship is 

positive or negative. None of the earlier work has provided any insight into such a relationship, 

and this study aims to fill this gap. 

Previous research suggests that CEO personal characteristics can affect corporate policies. For 

instance, age, experience, overconfidence, and leverage preference shape a CEO's financing 

decisions and attitudes towards risk (Croci et al., 2017; Cronqvist et al., 2012; Malmendier and 

Tate, 2005; Malmendier et al., 2011; Serfling, 2014). Therefore, analyzing the role of CEO 

traits can provide new understanding on how these traits can help increase firm growth, 

specifically for firms with highly concentrated customers. No study has explored this issue 

before. 

Research project 3 

The literature has also paid limited attention to the effect of major customers on firm’s 

diversification policy. The important questions, such as the effect of relation specific 

characteristics on corporate diversification decision, and how its major customers affect the 

firm’s incentives to diversify into related or unrelated business, remain unanswered. Firms with 

major customers can be single segment or multi-segment (diversified) firms. Once the 

concentrated firms decide to diversify into multiple businesses, we investigate whether these 

firms prefer related or unrelated diversification. In addition, the study examines the moderating 

effect of product characteristics in determining corporate diversification. By providing answers 

to these questions, the study contributes to the literature on how stakeholders (major customers) 

can influence the strategy of corporate diversification. 

Overall, this thesis contributes towards understanding the risk-growth trade-offs associated 

with customer concentration. Figure 1.2 presents the overview of the customer concentration 

relationships with firm risk and growth. Customer concentration brings benefits on the one 
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hand, but also costs to the firm on the other hand. Figure 1.2 shows that firms with major 

customers experience lower risk (low volatility) and lower growth (in sales, assets, employees) 

at lower level of CC and experience high growth at the expense of high risk (high volatility) at 

higher level of CC. Research project 3 provides ideas on how firms choose to diversify while 

considering their major customers.  

 
Figure 1.2: Customer concentration relationships with firm risk and growth 

 
 

 

The main objective of this thesis is to examine the effects of customer concentration on 

corporate strategies related to firm risk, firm growth and corporate diversification. The first 

research project analyzes the effect of customer concentration on firm risk, which is measured 

by the variabilities of sales, operating returns and stock returns. It also investigates the 

interaction effects of ownership concentration and relationship age. The objective of the second 

research project is to examine the effect of customer concentration on firm’s growth rate. It 

also examines the interaction effects of CEO age and founder-CEO. Finally, the third research 

project studies whether customer concentration affects the diversification choice of the firm, 

and the type of diversification (related or unrelated). Furthermore, it explores the interaction 

effects of product characteristics on the relationship between customer concentration and 

corporate diversification. Figure 1.1 shows an overview of these three projects.  

CC 

Sales 



6 
 

 

Figure 1.1: Objectives of the research projects 
 
 

 

The rest of the thesis consists of five chapters. Chapter 2 briefly discusses the concept of 

customer concentration as well as the theories and empirical studies related to customer 

concentration. Chapter 3 examines the relationship between customer concentration and firm 

risk. It discusses the hypotheses related to the effect of customer concentration on firm risk. 

Then it investigates the moderating effects of two corporate governance mechanisms, 

ownership concentration and the age of the firm-customer relationship. Chapter 4 investigates 

the effect of customer concentration on firm growth. It also analyzes the effect of founder-CEO 

and CEO age. Chapter 5 examines the effect of customer concentration on corporate 

diversification. It first investigates the propensity for firms with major customers to diversify. 

Using the sample of customer concentrated firms that have diversified, the study investigates 

how customer concentration affects the degree of diversification and whether the concentrated 

firms prefer related or unrelated diversification. Finally, chapter 6 presents the conclusions 

and limitations of this thesis. 

Figure 1.3 shows how these three research projects are positioned according to the research 

objectives and questions. The link between the multiple theories used in these studies and the 

moderating effects of different variables are also depicted. 

 

Customer Concentration and Firm RiskResearch Project 1 [RP1]

• To examine the effect of customer concentration on firm risk

Customer Concentration and Firm GrowthResearch Project 2 [RP2]

• To examine the effect of customer concentration on firm growth

Customer Concentration and Corporate DiversificationResearch Project 3 [RP3]

• To examine the effect of customer concentration on corporate diversification
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Figure 1.3: Positioning of the three research projects 
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Chapter 2: Literature review 
 

 

Customer concentration refers to the degree of how a firm’s total revenue is distributed among 

its customer base. Patatoukas (2012) defines customer concentration as the number and relative 

size of customers that contribute to a firm’s revenues. A firm serving a large number of small-

volume customers has a lower customer concentration than a firm with large customers serving 

the majority of its business. In the United States, the Statement of Financial Accounting 

Standards 131 (FASB, 1979) requires firms to disclose the presence of all customers who 

contribute 10% or more of the enterprise-wide revenue, either to a single segment or across 

multiple segments.  

Supplier-customer relationships are characterized by two main types of interdependence which 

influence the relationships: (1) asymmetric dependence, and (2) mutual  dependence (Gulati 

and Sytch, 2007; Kim, 2017). Asymmetric dependence, in the context of bilateral trade 

relationships, refers to differences in how dependent each business partner is on the other. 

Patatoukas (2012) points out the asymmetry in supplier-customer relationships where suppliers 

are more reliant on their major customers, rather than the other way round, as customers often 

have the option to defect unilaterally and select another supplier (Gulati and Sytch, 2007). This 

dependence asymmetry results in suppliers being the more injured party in situations where 

customers, particularly large customers, choose to take their business to alternative suppliers.  

Mutual dependence is also known as a relational transaction. It refers to the overall level of 

dependence which exists between business partners. Relational transactions are long-term in 

nature and involve sustainable on-going relationships between contracting parties. Both parties 

work together to maintain the relationship with the partner to achieve its desired goals. When 

suppliers make relation specific investments (RSIs), major customers may also invest in these 

relationships, such as investing in training suppliers or revising the production processes (Cen 

et al., 2015). Such cooperation may allow suppliers and customers to leverage their investments 

better in specific assets through improved operating efficiency and production planning. Higher 

levels of mutual dependence within the relationship make terminating the supplier-customer 

relationship more expensive for both parties due to increased customer recruitment and 

switching costs (Winter and Szulanski, 2001). A mutual dependence promotes performance, 
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improved economic bonding, information sharing, and cooperation between suppliers and 

customers (Casciaro and Piskorski, 2005).  

 
 

Stakeholder theory 

Stakeholders are a broader group than shareholders. The stakeholder theory defines the purpose 

of a business, which is to create as much value as possible for all stakeholders. It is different 

from the shareholder theory in which managers primarily have a duty to maximize 

shareholders' interests. The stakeholder theory introduced by Freeman (1984) differentiates 

between primary and secondary stakeholders. Primary stakeholders are usually internal 

stakeholders, such as shareholders, customers, suppliers, creditors, and employees, who 

influence the survival of a firm and engage in economic transactions with the business. The 

secondary stakeholders, such as the general public, government, communities, activist groups, 

business support groups, and media, are those who indirectly affect the firm’s operations. The 

stakeholders can affect or be affected by the organization's actions, objectives and policies.  

Customer concentration is dependent on a firm’s strategic decision. Firms should consider all 

their stakeholders when dealing with major customers. Shareholders, as the main stakeholder 

of a firm, are weighted with the costs and benefits of having major customers. They benefit 

indirectly from the operational efficiency with major customers (Patatoukas, 2012). However, 

their wealth is affected when the stock price drops due to disruptions suffered by major 

customers (Hertzel et al., 2008).  

A firm must consider major customers as important stakeholder, especially when their 

purchases count for more than 10% of the firm’s revenue. Their action may affect the firm’s 

decision, and vice versa. According to Titman (1984), a customer and a supplier become 

stakeholders by investing in relation specific assets. Maksimovic and Titman (1991) argue that 

customers become stakeholders due to the nature of the implicit contracts. According to them, 

customers may be reluctant to do business with financially distressed suppliers because such 

distress can affect the suppliers' incentives to honor implicit contracts such as maintaining the 

product quality.  
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Resource-based theory 

A resource-based approach provides an understanding of why some businesses can consistently 

outperform other businesses. This approach focuses on seeking competitive advantage within 

the firm, in particular its resources. It assumes that if any of the firm’s resources and 

competences give rise to opportunities or they neutralize threats, are rare, un-substitutable and 

are difficult to imitate, they may serve as a source of competitive advantage (Barney, 1991). 

The three most basic resources are capital, land and labor; other resources include expertise, 

knowledge, energy, material, information, management, and time. 

Two related theories are discussed in the literature: the resource-based theory (RBT) and the 

resource dependence theory (RDT). The former theory is oriented at the resources owned by 

the firm, while the latter is oriented at resources obtained from the environment or outside the 

firm. It is argued that considerable resource heterogeneity exists in a firm and among its major 

stakeholders. The impact of customer concentration on firm risk, growth and corporate 

diversification policy are therefore expected to increase due to the heterogeneity in resources 

and organizational capabilities of the major customers.  

The resource-based theory has the potential to help identify the resources and capabilities that 

make concentrated customer firms unique and allow them to develop competitive advantages 

(Barney, 1991; Irvine et al., 2016). Major customers can be considered as monitoring and 

certifying agents. Similar to banks, customers are in a unique position to monitor their suppliers 

due to their ability to acquire private information at a relatively low cost (Billett et al., 1995; 

Diamond, 1984; James, 1987). Major customers also gain valuable information about their 

suppliers through the routine course of business, an opportunity that is not generally available 

to outsiders (Johnson et al., 2010; Smith, 1987). For example, customers can observe directly 

the inventory turnover times, inventory levels and quality, and pricing structure.  

Major customers also act as certifying entities, thereby reducing the information asymmetry 

between firms and their shareholders. Shareholders believe that customers select and monitor 

their suppliers carefully. Consistent with this view, Johnson et al. (2010) show that at the time 

of going public, firms with major customers experience higher valuation. The intuition is that 

large customers are likely to have access to the supplier’s proprietary information and 

operations, even more so if there are other contractual links between the two firms, such as 

customer’s equity ownership in the supplier firm, long-term purchasing agreements, or 

strategic alliances.  
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According to the RBT, the main resources that distinguish concentrated and non-concentrated 

firms are relation specific investments (RSIs). A supplier-customer relationship induces RSIs 

by the firm and its stakeholders (customer), thereby affecting the firm value. RSIs are non-

recoverable expenditures a firm makes to support a specific inter-organizational relationship 

with another firm (Williamson, 1979). These RSIs are very important sources of firm value 

and are potential economic charges, as they are rare and difficult for competitors to imitate 

(Barney, 1991). Such specific investments may be tangible (e.g., dedicated assets with high 

rigidity cost; a plant built by a supplier next to a particular customer) or intangible (e.g., relation 

specific training of personnel). Firms make RSIs because such investments enhance the 

efficiency or the effectiveness of the relationship and because of the promises these investments 

hold for future benefits (Cannon and Homburg, 2001; Kang et al., 2009). 

Resource dependence theory 

The resource dependence theory (RDT) states that firms which depend on scarce external 

resources tend to create a dependence on their exchange partners. Such a dependence implies 

that a firm needs to maintain the relationship with its partner to achieve the desired goals (Bode 

et.al, 2011; Pfeffer and Salancik, 1978), and also to grant the other party a great deal of 

bargaining power. The concept of the RDT is power over vital resources (Ulrich and Barney, 

1984). Organizations attempt to reduce the power of others over them, while often attempting 

to increase their own power over others. Therefore, RDT has the potential to offer dominant 

theoretical rationales in explaining the effect of customer concentration on firm risk, growth 

and corporate diversification.  

Pfeffer and Salancik (1978) argue that a firm is particularly susceptible to the influence from 

the external interest groups which have critical resources for the firm. The more critical a given 

resource is, the more power stakeholders can execute over the firm by sheer refusal to make 

the resource available to the firm (Frooman, 1999). As a consequence, if firms fail to constantly 

assess the quality and usefulness of their dependent resources, they cannot perform their 

mission effectively, create value or respond to changes emerging in the environment (Bode et 

al., 2011; Wagner and Bode, 2014). 

The resource dependence theory suggests two main strategies which firms can use to 

deliberately address asymmetry in resource dependence: reduce dependence asymmetry, and 

increase mutual dependence (Pfeffer and Salancik 1978). Firms that choose to reduce 
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dependence asymmetry should focus their attention on maintaining flexible operations and 

avoiding relation specific investments in fixed assets (Galbraith and Stiles, 1984). 

Alternatively, firms may choose to develop a mutual dependence with their customers by using 

targeted investments and information sharing to deepen the supplier-customer relationships. 

The RDT becomes a significant tool to predict firm performance if it can simultaneously 

explain how value is generated and expropriated. The concept of bargaining power – the 

relative ability of parties to exert influence over each other – can be useful to predict value 

expropriation. It emphasizes the negative effects of dealing with power imbalance between two 

parties. Bargaining power is highest when stakeholders have access to key information, have a 

very high replacement cost to the firm, and face low costs if they move to another firm. 

Agency theory 

The agency theory is one of the dominant theoretical frameworks in finance and management 

research. Its root lies within problems that arise when ownership and management are separated 

(Jensen and Meckling, 1976). A principal (e.g., shareholder) assigns work to an agent (e.g., 

manager) to carry out his tasks. This feature allows corporate managers to pursue their own 

interests at the expense of the shareholders. The principal has to bear some costs to verify what 

the agent is actually doing (Eisenhardt, 1989). In this case, the manager imposes costs on the 

firm, without ownership interests. These costs, known as agency costs, are introduced by lack 

of information and non-aligned interests between the principals and agents. Agency costs 

consist of the monitoring costs of the principal, bonding expenditure by the agent and the 

residual loss (Cuevas-Rodríguez et al., 2012; Jensen and Meckling, 1976).  

When the information is not complete, the principal does not know exactly what the agent has 

done. The agency problems can then take on two aspects: adverse selection, which refers to the 

misrepresentation of skills and abilities by the agent, and moral hazard, which refers to the lack 

of effort on the part of the agent (Eisenhardt, 1989). To control the adverse selection problem, 

the principals have to incur higher search and verification costs. To control the moral hazard 

problem, the principals must establish appropriate incentives for the agents whilst monitoring 

their activities.  

The major customer dependency may be a good governance mechanism to monitor managers’ 

misbehavior, thus lowering the agency conflicts. Major customers are especially effective at 

disciplining managers because they are able to collect information at a relatively low cost by 
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regularly requesting specific financial information and directly observing the internal 

operations of a firm, such as its product quality, pricing structure and inventory level (Cremers 

et al., 2008; Itzkowitz, 2015). Major customers may pressure managers to dictate the terms of 

trade or provide concessions such as lowering prices as stated in the contract terms (Galbraith 

and Stiles, 1983; Kelly and Gosman, 2000). 

 
 

Research shows that customer concentration affects various aspects in a firm. The broad 

category of effects is related to a firm’s financial performance and risk whereas specific 

categories are related to cost of capital, capital structure, dividend, earning management, tax 

avoidance, cash holding, etc. 

The effect of customer concentration on firm performance 

Empirical studies on the impact of customer concentration on firm performance show mixed 

results. A positive effect of customer concentration on financial performance is observed by 

Ak and Patatoukas (2016); Gulati and Sytch (2007); Irvine et al. (2016); Patatoukas (2012); 

whereas a negative effect is found by Balakrishnan et al. (1996); Gosman et al. (2004); Hertzel 

et al. (2008); Kelly and Gosman (2000); Kim (2017); Kim and Wemmerlöv (2015). From a 

theoretical perspective, customer concentration has been identified as a driver of value-

generation through cooperation and pooling of resources with major customers and of value-

destruction through the bargaining power of customers. Major customers are considered as a 

complementary means of traditional corporate governance mechanisms to monitor managerial 

behavior. They can be effective in disciplining managers because they can threaten to withhold 

future business, thereby strengthening or even destroying the supplier. 

Patatoukas (2012) finds that firms which rely on a few big customers experience a higher 

accounting rate of return, and operate more efficiently in terms of selling, general and 

administrative expenses, cash conversion cycle, and inventory turnover. Furthermore, the 

change in customer concentration is a leading indicator of changes in rate of return, profit 

margins, and asset turnover. These findings support the argument that customer concentration 

can increase the efficiency in the supplier customer relation through more information sharing, 

and more collaboration in marketing and advertising efforts. The findings of Patatoukas (2012), 
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Irvin et al. (2016) and Ak and Patatoukas (2016) are consistent with the argument that a major 

customer is efficient in monitoring the suppliers. 

Irvine et al. (2016) demonstrate that when suppliers with both positive and negative operating 

margins are considered, the impact of customer concentration on supplier profitability is 

influenced by the maturity of the relationships. Ak and Patatoukas (2016) find that 

manufacturers with more concentrated customer bases hold fewer inventories for shorter 

periods and are less likely to end up with excess inventories, as indicated by the lower 

likelihood and magnitude of inventory write-downs and reversals. Gulati and Sytch (2007) 

document relational embeddedness between buyers and sellers, measured by the level of joint 

action, the quality of information exchange and trust, positively affects the firm’s performance. 

However, customer concentration can also cause a reduction in a firm’s profits. Kim (2017) 

focuses on the networks of major suppliers and shows that customer concentration and the 

interconnection negatively affect the supplier’s performance, whereas a mutual dependence 

enhances them and reduces the negative impact of customer concentration on the supplier’s 

profitability. This positive interaction between customer concentration and mutual dependence 

demonstrates how two governance principles, power and embeddedness, simultaneously affect 

the relationship with major customers.  

The negative effects on firm performance can occur due to the strong bargaining position which 

encourages major customers to press the firm to provide concessions such as to lower prices, 

extend trade credit, and carry extra inventory (Balakrishnan et al., 1996; Kelly and Gosman, 

2000; Lustgarten, 1975; Murfin and Njoroge, 2015). Balakrishnan et al. (1996) show just-in-

time adopting firms, with a higher degree of customer concentration, have lower profitability 

due to the bargaining power of the customers. 

It is likely that all the stakeholders in a firm will be affected when a firm experiences financial 

distress or has to file for bankruptcy. For example, the wealth effects of a firm’s bankruptcy 

will spillover along the supply chain and affect the firm’s customers and suppliers. Hertzel et 

al. (2008) empirically investigate this claim and study the wealth effects of financial distress 

and bankruptcy filings on customers and suppliers of the filing firm. They find significant 

evidence of linkages and contagion among firms along the supply chain and that the suppliers 

of filing firms experience negative abnormal returns during bankruptcy filing and in the pre-
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filing distress period. The contagion to suppliers is more severe when the filing firm also 

experiences negative abnormal returns.  

The effect of customer concentration on risk  

Customer concentration positively affects research and development (R&D) activities 

(Banerjee et al., 2008; Campello and Gao, 2017), demand uncertainty (Irvine et al., 2016), 

default risk (Campello and Gao, 2017), and receivables risk (Jorian and Zhang, 2009; Hertzel 

et al., 2008). On the other hand, it negatively affects forecast risk (Guan et al., 2015), strategic 

supply risk (Reichenbachs et al., 2017), and the risk of opportunism (Heide, 1994). 

Firms with customer concentration are required to undertake relation specific investments 

(RSIs). RSIs are usually proxied by R&D intensity (Campello and Gao, 2017; Dhaliwal et al., 

2016). Dhaliwal et al. (2016) provide inconclusive evidence for how RSIs impact the risk 

associated with having a concentrated customer base. RSIs have both positive and negative 

impacts on firm risk.  

On the one hand, R&D is measured as risk-taking activities and these activities result in an 

increase in contemporaneous or subsequent firm risk (Bromiley et al., 2017); R&D projects 

might, for example, fail. Relation specific investments are risky for a supplier or a customer 

because their value is significantly lower outside the relationship with the firm. These can 

involve offering highly customized products to customers with high switching costs that are 

difficult for competitors to imitate, as it is irreversible and involves difficult modifying 

production processes (Cen et al., 2015; Titman and Wessels, 1988). 

On the other hand, relationships between suppliers and their major customers are often 

mutually dependent (Banerjee et al., 2008). When suppliers make RSIs, major customers may 

also invest in these relationships, such as in training suppliers or modifying production 

processes (Cen et al., 2015; Wagner and Bode, 2014). These investments made by the customer 

can increase its cost of switching suppliers, which would reduce the risk of a concentrated 

customer base. Thus, this rationale leads to a negative relation between RSIs and firm risk.  

Firms with a high customer concentration face higher demand uncertainty because customer-

specific investments prevent firms from easily finding alternative sales opportunities when they 

experience declining demands from their major customers (Irvine et al., 2016). An increase in 

credit risk or in the risk of losing anticipated revenues occurs when the major customer goes 
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bankrupt (Hertzel et al., 2008). Jorian and Zhang (2009) document that firms which offer 

customers more trade credit experience larger negative abnormal stock returns around the time 

a customer files for bankruptcy. Customer concentration may lead firms to undertake riskier 

investments and consequently liquidity shortage whereby commercial banks become 

concerned about the firms’ default risks, and impose costlier, stricter loan contract terms 

(Campello and Gao, 2017). 

Guan et al. (2015) document that the analysts who follow a firm’s customer provide more 

accurate earnings forecasts to the supplier firm than the analysts who do not. Williamson (1979) 

argues that the risk of transaction costs between a supplier and a customer is dependent on the 

level of uncertainty in the relationship. For example, the more dependent a customer is on a 

particular supplier, the greater the cost of switching to another supplier; the customer is less 

certain that the supplier will not act opportunistically to raise prices, unless other factors, such 

as contractual arrangements, prevent this. Joint venture is an example of contractual 

arrangements to decrease costs and increase flexibility, thereby minimizing risk (Dyer et al., 

2004). High levels of mutual dependence in a strategic partnership increase information sharing 

and cooperation (Gulati and Sytch, 2007) and foster an atmosphere in which organizational 

commitment and trust increase (Gulati and Sytch, 2007; Kumar et al., 1995). The parties also 

adjust to the needs of the other party with a low risk of opportunism (Heide, 1994). However, 

if either partner defaults or attempts to take advantage of the other, the risks can become 

significant (Cousins et al., 2004). 

Major customers are treated as preferred customers, which can lower strategic supply risk of 

buying firms (Reichenbachs et al., 2017). Strategic supply risk is the risk deriving from a 

customer firm being of low importance for its supplier. Hence, the risk of not being a preferred 

customer is a strategic supply risk. Reichenbachs et al. (2017) suggest that strategic supply risk 

is likely to be present when among others the customer accounts for a minor portion of firm 

revenue. Steinle and Schiele (2008) state that a firm has preferred customer status with a 

supplier if the supplier offers the customer preferential resource allocation and makes the most 

of it. These preferred customers are given concessions such as lowered prices, extended trade 

credit, and they can carry extra inventory (e.g., Galbraith, 1952; Porter, 1974; Scherer & Ross, 

1970). Many firms not only compete for customers, but increasingly compete for capable 

suppliers. Becoming a preferred customer is going to be one of the best ways to manage supply 
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chain risk in the future thus effectively leading to a strategic advantage (Schlegel and Trent, 

2015).  

The effect of customer concentration on other firm characteristics 

Prior research has examined how customer concentration affects cost of capital, capital 

structure, dividend, earning management, accounting conservatism, tax avoidance, and cash 

holding. Dhaliwal et al. (2016) investigate the relation between customer concentration and a 

supplier’s cost of equity capital and find that a more concentrated customer base increases a 

supplier’s risk, which results in a higher cost of equity. Campello and Gao (2017) document an 

additional cost induced by contracting problems in a customer relationship reflected in the 

increased borrowing costs and tightened debt contract terms required by banks. 

Kale and Shahrur (2007) and Banerjee et al. (2008) show that firms in significant customer–

supplier relationships tend to maintain lower leverage to induce their trade partners to 

undertake relation specific investments. Firms that rely on RSI are more likely to experience 

financial distress and, therefore, will pay optimally lower dividends in order to reduce the 

likelihood of financial distress. Wang (2012) documents that those firms which rely more on 

customer supplier relationships indeed pay significantly lower dividends. Johnson, Kang, and 

Yi (2010) propose that since large customers have more information about the supplier than 

the average investor, customer monitoring is a substitute for dividend payment as a governance 

mechanism. A customer that makes greater RSIs will monitor more and, as a result, the firm 

ends up paying lower dividends. 

Customers and suppliers can also affect a firm’s accounting policies. Raman and Shahrur 

(2008) examine the role of RSIs by customers and suppliers with a different corporate policy: 

earnings management. They find a positive relation between industry-level measures of 

customer and supplier RSIs, and a firm’s discretionary accruals. A firm can attract RSIs by 

customers and suppliers through accounting manipulation. A high level of customer RSI is 

related to lower earnings management activities. A potential explanation for this result is that 

firms prefer to report lower earnings when they have a bargaining disadvantage with the 

customer. Hui et al. (2012) demonstrate that firms are more conservative in their accounting 

practices, and recognize losses more quickly, when their customers and suppliers have more 

bargaining power.  
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Huang et al. (2016) find evidence of a positive association between the level of corporate 

customer concentration and the extent of tax avoidance. Firms with a concentrated customer 

base need to hold more cash and have a stronger incentive to manage earnings upwards. Since 

tax planning can increase both cash flow and accounting earnings, firms with a concentrated 

customer base may be more likely to engage in tax avoidance. Cen et al. (2015) also find that 

both principal customers and their dependent suppliers avoid taxes more than other firms. 

Further analysis suggests that principal customers and dependent suppliers are likely to engage 

in tax strategies involving shifting profits to tax haven subsidiaries. Overall, both studies 

provide evidence for the importance of tax avoidance as a source of gains from these 

relationships. 

Suppliers can take some precautionary measures to limit the negative effect of their customers’ 

financial distress or bankruptcy. Itzkowitz (2013), for example, shows that suppliers with 

important customers hold, on average, higher levels of cash as a precaution against the loss of 

the customer. In a different study, Itkowitz (2015) examines the influence of major customers 

on the supplier's responsiveness regarding investment and cash holdings to cash flow. Like 

banks, customers have both the means and motivation to effectively monitor their suppliers. 

Improved monitoring mitigates agency problems because customers act in a certifying role 

thereby decreasing the spread between the costs of internal and external funds, which reduces 

a firm's investment sensitivity and change in cash holdings to internal cash flow. One 

implication of this is that the access to capital improves and investment rises. 

Most of the research in corporate finance, particularly the earlier studies examining the factors 

that determine a firm’s corporate diversification policies, show that market power (Kim et al., 

2004), CEO risk taking incentives (Knopf et al., 2002), industry competition (Adam et al., 

2007) and firm’s resource-base (Barney, 1991) are important determinants of corporate 

diversification policies. However, a firm’s diversification policy can also depend on its 

stakeholder relation. For example, Smith and Stulz (1985) and Stulz (1996) argue that 

important stakeholders such as employees, customers, and suppliers cannot diversify their 

relationships with the firm, and thus require extra compensation for bearing non-diversifiable 

risk. Therefore, these stakeholders should have a strong incentive to use various risk 

management techniques in order to reduce this risk. They can demand firms to take actions like 

corporate diversification in order to protect their relation specific investments. 
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Chapter 3: The effect of customer concentration on firm 
risk 

 

 

Prior studies by Irvine et al. (2016), Ak and Patatoukas (2016), and Patatoukas (2012) 

document a positive relation between customer concentration and firm performance. The 

authors find that major customers contribute towards an increase in economies of scale and 

operating efficiency. However, other authors argue that customer concentration can also cause 

a reduction in a firm’s profit due to the strong bargaining position of major customers who put 

pressure on the firm to provide concessions such as lowering prices, extending trade credit, and 

carrying extra inventory (Balakrishnan et al., 1996; Kelly and Gosman, 2000; Lustgarten, 1975; 

Murfin and Njoroge, 2015). While the profitability impact of major customers has been widely 

examined, an issue that remains unexplored is the impact of customer concentration on firm 

risk. The risk of customer concentration can be substantial for firms which typically make 

relation specific investments that are valuable only within the relationship. Customer 

concentrated firms also face high demand uncertainty in case a major customer faces financial 

distress or switches to a different supplier.  

The disclosure of information about major customers is mandatory in the United States. Firms 

are required to disclose the presence of customers who contribute to 10% or more of the 

enterprise-wide revenue, either to a single segment or across multiple segments. Anecdotal 

evidence suggests that firms clearly recognize the risk when exposed to customer 

concentration. For example, MagnaChip Semiconductor Corp (a listed company on New York 

Stock Exchange) states in its 2016 annual report the following: “Significant reductions in 

sales to any of these customers, especially our few largest customers, the loss of other major 

customers or a general curtailment in orders for our high-volume products or services within a 

short period of time would adversely affect our business” (page 24). The statement clearly 

shows that assessing the risks involved in dealing with major customers is an important 

issue. Therefore, the main objective of this study is to empirically examine whether and to 

what extent customer concentration influences firm risk.  

The study uses robust regressions to analyze a sample of U.S. manufacturing firms from 2007 

to 2015. Three different measures of firm risk are considered: volatilities of sales, operating 
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return, and stock returns. To measure customer concentration, we also consider three robust 

measures: the fraction and the average of a firm’s total sales to major customers as well as a 

metric based on the Herfindahl-Hirschman index. In addition, a variety of control variables 

(e.g., firm size, firm age, growth opportunity, R&D intensity and leverage) are used in the 

regression analysis. The regression results constantly indicate that firms with major customers 

exhibit higher firm risk. 

The study also analyzes the role of two corporate governance mechanisms that can moderate 

the risk of concentrated customer-based firms. Since owners with significant amounts of 

shareholdings might be already exposed to increased risk because of less diversified portfolios, 

they are more likely to exert additional influence. This is to ensure that customer concentration 

does not lead to higher firm risk. Furthermore, as customer-firm relationship matures with 

repeated transactions, an increase in trust and confidence may develop. This aspect may reduce 

firm risk which arises from relation specific investments and higher customer bargaining 

power. Our empirical result shows that firms with concentrated ownership and major customers 

experience a reduction in risk. Similarly, an increase in the duration of the relationship 

mitigates the customer concentration risk. The results suggest that the negative consequence of 

firms relying on major customers can partially be offset by improved corporate governance. 

The study makes two important contributions to the existing literature. First, it analyzes the 

impact of customer concentration on the variability of firm performance. To the best of our 

knowledge, no other study has directly examined firm risk before. In a related study, Dhaliwal 

et al. (2016) observe that firms with concentrated customers exhibit higher ‘systematic risk’ 

and thereby, a higher cost of equity. Second, our results show that concentrated ownership and 

the length of the customer-firm relationship have a moderating influence on the relationship 

between customer concentration and firm risk. The finding contributes towards a novel 

understanding of how good governance can help in reducing customer concentration risk by 

documenting the important role of ownership concentration and relationship age.  

The rest of this chapter is organized as follows. Section 3.2 develops the hypotheses. Section 

3.3 describes the methodology while Section 3.4 describes the data. Section 3.5 presents the 

empirical analysis and the final section provides the conclusions of the study. 
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3.2.1 Customer concentration and firm risk 

The growth in customer concentration increases the relative bargaining power of major 

customers. For example, major customers put pressure on firms to dictate the terms of trade or 

to provide concessions such as lowering prices and holding more inventories (Balakrishnan et 

al., 1996; Galbraith and Stiles, 1983; Kelly and Gosman, 2000). This ‘weak situation’ forces 

firms to suffer from higher risk as the firm's ability to make price adjustments declines. 

To cushion the blow, customer concentrated firms are required to undertake relation specific 

investments (RSIs). These can involve offering highly customized products to customers with 

high switching costs which are difficult for competitors to imitate, and involves difficult 

modifying production processes (Cen et al., 2015). RSIs are risky investments because these 

investments face a higher uncertainty of success and limited resale output options to alternative 

users. As customer concentration may lead firms to undertake riskier investments, and 

consequently firms might face liquidity shortages, commercial banks impose costlier, stricter 

loan contract terms because they become concerned about firms’ default risks (Campello and 

Gao, 2017). 

Firms with high customer concentration face a higher demand uncertainty because specific 

investments prevent firms from easily finding alternative sales opportunities when they 

experience declining demands from their major customers (Irvine et al., 2016). They make 

greater fixed investments in relation specific investments. Such investments allow firms to 

more easily expand their operations when major customers increase their demand (Banker et 

al. 2014). However, when demand falls, these customer specific fixed investments are more 

difficult to eliminate or transfer to other customers than more general investments.  

An increase in credit risk or the risk of losing anticipated revenues exists in cases where the 

major customer goes bankrupt or cannot keep pace with the rapidly changing technological 

developments in the markets in which they operate. Jorian and Zhang (2009) document that 

firms which offer customers more trade credit experience larger negative abnormal stock 

returns around the time a customer files for bankruptcy. These findings suggest that increased 

dependency on major customers weakens the firm’s ability to capture more profit and to 

diversify its income sources.  
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Consequently, we formulate the following hypothesis: 

Hypothesis 3.1: Customer concentration has a positive effect on firm risk. 

 

3.2.2 The moderating effect of ownership concentration  

Ownership structure refers to the size and the composition of a firm’s shareholdings. Firms can 

have owners with significant shareholdings; these owners can be corporations, individuals, 

families, financial institutions, and venture capitalists. The agency theory predicts that owners 

with large shareholdings have a stronger incentive and power to efficiently monitor corporate 

affairs thereby reducing risk-taking activities. On the other hand, dominant owners can use 

their power to persuade managers to take decisions which are advantageous to them but 

detrimental to the rest of the firm. 

Dhillon and Rossetto (2015) document that the relationship between the fraction of shares 

owned by a blockholder and corporate risk-taking is negative. John et al. (2008) also find a 

negative relationship between concentrated shareholdings and firm risk. Owners with large 

shareholdings are particularly concerned with the increase in firm risk arising from customer 

concentration. Therefore, they are more likely to be engaged in increased monitoring efforts 

(Allen and Phillips, 2000; Fee et al., 2006) which can help in reducing the firm risk. Therefore, 

we formulate the second hypothesis as follows: 

Hypothesis 3.2: Ownership concentration weakens the positive effect of customer 

concentration on firm risk. 

 

3.2.3 The moderating effect of relationship age  

Relationship age refers to the length of the business relationship between the firm and its 

customers. The length of this relationship can function as a corporate governance mechanism 

(Irvine et al., 2016; Wagner and Bode, 2014). At an early stage of the relationship, the firm 

may not have accumulated enough experience with the customer. Consequently, higher 

switching costs and higher probability of losses may occur. As the relationship matures with 

repeated transactions, more trust and confidence develop; thus one can observe a higher 

likelihood of continuity of the relationship with older and mature firms. A longer relationship 
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age implies that the firm has accumulated a large amount of experience with the customer and 

is thus less prone to any opportunistic behavior by the customer (Heide, 1994; Williamson, 

1979). 

Wagner & Bode (2014) indicate that a contractual arrangement and long-lasting firm-customer 

relationship lessen a firm’s concerns with risky relation specific investments and, as a result, 

positively affect the firm’s innovation sharing. Additionally, Irvine et al. (2016) document that 

the impact of customer concentration on firm profitability is significantly negative in the early 

years of the relationship but becomes positive as the relationship matures. Similarly, we argue 

that the increase in firm risk due to customer concentration will be mitigated by a longer tenure 

of firm-customer relationship. This leads to the third hypothesis: 

Hypothesis 3.3: Relationship age weakens the positive effect of customer concentration on 

firm risk. 

 
 

To investigate the effect of customer concentration on firm risk, we estimate the following 

regression model: 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽1𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 + ∑𝛽𝛽𝑁𝑁𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑅𝑅𝐶𝐶 + ∑𝑌𝑌𝑌𝑌𝑌𝑌𝐶𝐶𝑅𝑅𝐶𝐶 + ∑ 𝐼𝐼𝐶𝐶𝐼𝐼𝑅𝑅𝐶𝐶 + 𝜇𝜇𝑅𝑅𝐶𝐶   (3.1) 

The key explanatory variable is CCi which refers to the customer concentration of firm i in 

year t. The model includes firm-level control variables as well as year and industry fixed 

effects.  

We use the following model to examine whether ownership concentration and relationship age 

moderate the risk of customer concentration. 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1 𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 + 𝛽𝛽2(𝐶𝐶𝐶𝐶 ∗ 𝑚𝑚𝐶𝐶𝐼𝐼𝑌𝑌𝐶𝐶𝑌𝑌𝐶𝐶𝑅𝑅𝐶𝐶𝑚𝑚)𝑖𝑖𝑖𝑖 + 𝛽𝛽3𝑚𝑚𝐶𝐶𝐼𝐼𝑌𝑌𝐶𝐶𝑌𝑌𝐶𝐶𝑅𝑅𝐶𝐶𝑚𝑚𝑖𝑖𝑖𝑖 + ∑𝛽𝛽𝑁𝑁𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 +

∑𝑌𝑌𝑌𝑌𝑌𝑌𝐶𝐶𝑖𝑖𝑖𝑖 + ∑𝐼𝐼𝐶𝐶𝐼𝐼𝑖𝑖𝑖𝑖 + 𝜇𝜇𝑖𝑖𝑖𝑖        (3.2) 

Two concerns surface when examining the relationship between customer concentration and 

firm risk. First, the results may simply be driven by unobservable variables affecting both 

customer concentration and firm risk. Second, customer concentration itself may be the result 

of firm risk. We therefore conduct 2-Stage Least Squares (2SLS) regressions as follows: 
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Stage 1: 𝑃𝑃𝐶𝐶𝑌𝑌𝐼𝐼𝑅𝑅𝑃𝑃𝐶𝐶𝑌𝑌𝐼𝐼_𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 = 𝛿𝛿0 + 𝛿𝛿1 (𝐼𝐼𝐶𝐶𝐼𝐼𝐶𝐶𝐶𝐶) + ∑𝛿𝛿𝑁𝑁𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 + ∑𝑌𝑌𝑌𝑌𝑌𝑌𝐶𝐶𝑖𝑖𝑖𝑖 + ∑𝐼𝐼𝐶𝐶𝐼𝐼𝑖𝑖𝑖𝑖 + 𝜇𝜇𝑖𝑖𝑖𝑖 

           (3.3) 

Stage 2: 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖𝑖𝑖 = 𝛿𝛿0 + 𝛿𝛿1 (𝑃𝑃𝐶𝐶𝑌𝑌𝐼𝐼𝑅𝑅𝑃𝑃𝐶𝐶𝑌𝑌𝐼𝐼_𝐶𝐶𝐶𝐶) + ∑𝛿𝛿𝑁𝑁𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 + ∑𝑌𝑌𝑌𝑌𝑌𝑌𝐶𝐶𝑖𝑖𝑖𝑖 + ∑𝐼𝐼𝐶𝐶𝐼𝐼𝑖𝑖𝑖𝑖 + 𝜇𝜇𝑖𝑖𝑖𝑖  

           (3.4) 

In estimating the 2SLS regression, we first model customer concentration using lagged industry 

averages of customer concentration as instruments (IndCC) and then examine the association 

between predicted value of customer concentration and firm risk in second stage. Industry 

averages based on the firm’s 2-digit SIC code and year are calculated. The procedure of using 

industry averages as instrumental variables is in line with extant studies. For example, Jin 

(2002) uses industry average risk measures as instruments for firm-specific risk measures; and 

Shi (2003) uses industry average R&D as an instrument for firm-specific R&D. 

 

3.3.1 Variable definitions 

Customer concentration 

The main independent variable of interest in the regression is a firm’s dependence on major 

customers. This study uses three different measures to capture the extent to which a firm’s 

customer base is concentrated. The first measure follows Banerjee et al. (2008) and Dhaliwal 

et al. (2016) who defines total sales to major customers as the fraction of a firm’s annual total 

sales captured by all customers who account for at least 10% of the firm’s annual revenues. 

We denote this measure as CCTS and estimate firm i’s customer concentration in year t as 

follows: 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 =  �
𝐶𝐶𝑌𝑌𝐶𝐶𝑌𝑌𝑅𝑅𝑖𝑖𝑖𝑖 𝑖𝑖 
𝐶𝐶𝑌𝑌𝐶𝐶𝑌𝑌𝑅𝑅𝑖𝑖 𝑖𝑖

𝐽𝐽

𝑖𝑖=1

 

where j refers to major customers. The CCTS measure denotes the total percentage of sales to 

all major customers. We construct a second measure that controls for the number of major 

customers, and define CCAverage as follows: 

 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑌𝑌𝐶𝐶𝑌𝑌𝑚𝑚𝑌𝑌𝑖𝑖𝑖𝑖 = 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 / Ji 
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where Ji is the number of firm i’s major customers. A high value of CCTS or CCAverage 

means a large proportion of a firm’s sales goes to its major customers. 

Following Dhaliwal et al. (2016), Itzkowitz (2015) and Patatoukas (2012), we use the 

Herfindahl-Hirschman Index as the third measure of customer concentration. It accounts for 

both the number of major customers and their importance to the firm’s annual revenues. This 

measure, denoted as CCHHI, is calculated as:  

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐼𝐼𝑖𝑖𝑖𝑖 = ��
𝐶𝐶𝑌𝑌𝐶𝐶𝑌𝑌𝑅𝑅𝑖𝑖𝑖𝑖𝑖𝑖
𝐶𝐶𝑌𝑌𝐶𝐶𝑌𝑌𝑅𝑅𝑖𝑖𝑖𝑖

�
2𝐽𝐽

𝑖𝑖=1

 

 

Salesijt represents firm i’s sales to a major customer j in year t, and Salesit represents firm i’s 

total sales in year t. The variable CCHHI ranges between zero and one, with higher values 

corresponding to a more concentrated customer base. A value of zero means a firm does not 

depend on any major customer, whereas a value of one means a firm depends on a single major 

customer for all its annual revenues. 

Risk variables 

We estimate three robust measures of firm risk: operating return volatility, sales volatility, and 

stock return volatility. Following Garfinkel and Hankins (2011) and Bromiley et al. (2017), we 

estimate operating return volatility (ROA volatility) as the standard deviation of operating 

income before depreciation (OIBD) scaled by the book value of assets over the last 20 quarters. 

Sales volatility (Sales volatility) is estimated as the standard deviation of the sales scaled by 

the book value of assets over the last 20 quarters. Estimation of these two risk variables requires 

the use of at least twelve quarterly observations. Finally, stock return volatility (Return 

volatility) is estimated using monthly stock returns for the last five years (Upadhyay et al., 

2017). All these variables are winsorized at the 1st and 99th percentiles. 

Moderating variables 

The first moderating variable is ownership concentration, defined as the fraction of at least 5% 

of the shares held by shareholders. The second moderating variable is relationship age, 

measured by the weighted length of the business relationship in years between the firm and the 

customer. As firms often have multiple customers, we follow Patatoukas (2012) to construct 

an index for the relationship age between firm j and each major customer in year t: 
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Salesijt is firm i’s sales to a major customer j in year t and Salesit represents firm i’s total sales 

in year t. This weighted-average index measures the characteristics of the firm’s customer base 

rather than those of individual customers. The underlying assumption is that the characteristics 

of the firm’s customer-base are closer to those customers who are relatively more important to 

the firm’s annual sales. 

Control variables 

We use several firm-specific factors such as firm size, growth opportunities, leverage, and firm 

age as control variables. Small firms, young firms, and those with high leverage, high growth 

opportunities, and greater R&D intensity may face higher risk (Bromiley et al., 2017; Cheng, 

2008; Upadhyay et al., 2017). In addition, industry and year controls are used in the regressions. 

The definition of these and all the other variables used in this study are presented in Table 3.1. 

 
[Insert Table 3.1 here] 

3.3.2 Data 

The study examines U.S. manufacturing firms with major customers in the period 2007-2015. 

The major customers account for 10% or more of the firms’ revenues. Information on customer 

concentration is collected from the Orbis Database1. Ownership data is first collected from 

Orbis and then supplemented with the DEF14A corporate proxy statement in the SEC filing. 

Share price data are obtained from Datastream. Following Patatoukas (2012), the impact of 

financial distress is mitigated by eliminating firm-years in which the operating margin of a firm 

                                                 
1 Orbis only provides segments data for major customers of U.S. firms. The time span of 9 years, from 2007 to 
2015, is selected because of the availability of data from Orbis. 
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and the book value of equity are both negative. The final sample consists of an unbalanced 

panel of 2,265 firm-year observations from 455 manufacturing firms.  

Panel A of Table 3.2 shows the distribution of firms across seven industries based on two-digit 

SIC codes. Electronic & Other Electrical Equipment & Components industries make up the 

largest category of firms (23.1%). 

Panel B of Table 3.2 shows the customer concentration distribution across the 9 years (2007-

2015). We find that the mean CCTS increases annually from 22% (2007), 24% (2008), 25% 

(2009), to 26% (2010); it then decreases gradually from 23% (2011), 20% (2012), 17% (2013), 

15% (2014), to 10% (2015). The patterns of the CCHHI and CCAverage means and medians 

are similar across the years. These numbers show that the U.S. manufacturing firms have 

significant customer concentrations over the 9 years. We observe a slight decrease in 

concentration in the last five years. For the bigger trend in customer concentration, please refer 

Irvin et al. (2016) who document customer concentration is increasing for the last 40 years 

(page 889). 

[Insert Table 3.2 here] 

 

 

3.4.1 Descriptive statistics 

Table 3.3 reports the summary statistics of customer concentration, firm risk, other firm 

characteristics, and governance measures. The sample firms incur an average (median) of about 

37% (31%) of their sales with major customers (CCTS). The average (median) value of 

CCAverage is 0.22 (0.17) and the average (median) value of CCHHI is 0.12 (0.05). Firms have 

on average two major customer (MCNumber). The customer concentration measures are 

similar to those reported by Campello et al. (2017), and Itzkowitz (2015). They find total sales 

to major customer are 30% and 39%, respectively. Itzkowitz (2015) also reports a Herfindahl 

index for major customers (CCHHI) of 0.14.  

The median (average) firm in the sample has a Sales volatility of 0.044 (0.062), ROA volatility 

of 0.026 (0.039), and Stock return volatility of 0.512 (0.528). These numbers are comparable 

with Upadhyay et al. (2017). The average length of the business relationship between the firm 
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and the major customer is 6 years. The average ownership concentration of the sample firms is 

27%. 

[Insert Table 3.3 here] 

In our sample, the average (median) firm has total assets of $870 ($273) million. The average 

firm is 21 years old, has a growth opportunity of 1.36 and a leverage of 39%. The distribution 

of our sample is within the ranges reported by Campello et al. (2017) and Itzkowitz (2015). 

They report average total assets of $829 million, a growth opportunity of 1.71 and a leverage 

of 33%. We observe that about half (50%) of our sample firms have only one major customer, 

28% have two major customers, 15% have three major customers, and only 6% of the firms 

have four or more major customers. We also find that 31% of the firms have only one 

blockholder, whereas most (54%) of the firms have more than one blockholder. 

The pairwise correlation coefficients between the key variables are presented in Table 3.4. 

Customer concentration (CC) is positively correlated with firm risk, suggesting that the risk is 

higher when customer concentration increases. All three CC measures show positive and 

statistically significant correlations with the firm risk measures. Ownership concentration and 

relationship age are negatively correlated with customer concentration and firm risk. Customer 

concentration is also positively correlated with growth opportunity (MBV), R&D, and firm 

age; and negatively related to firm size and leverage. We evaluate the potential presence of 

multicollinearity by computing the variance inflation factors (VIF). As shown in the last 

column of Table 3.4, all the VIF values are around 1, thereby indicating that multicollinearity 

is not a concern in the dataset. 

[Insert Table 3.4 here] 

Firm-specific characteristics of major customers are further examined by dividing the sample 

into groups of low and high customer concentration. Table 3.5 indicates that a high level of 

customer concentration is associated with smaller firms, lower leverage, higher growth 

opportunities, and higher R&D. This heterogeneity in customer concentration is consistent with 

the findings of Campello et al. (2017), Itzkowitz (2015), Banerjee et al. (2008), Kale and 

Shahrur (2007), and Dhaliwal et al. (2016). We observe that firms with a high level of customer 

concentration exhibit larger risk. The differences in means and medians have significant values 

at the 1% level. Since one cannot make any inference from a univariate analysis that does not 

control for firm-specific characteristics, we proceed to performing a multivariate analysis. 



31 
 

[Insert Table 3.5 here] 

3.4.2 Multivariate analysis 

Customer concentration and firm risk 

Hypothesis 3.1 states that customer concentration increases firm risk. Three measures of firm 

risk are estimated: Sales volatility (the standard deviation of quarterly sales), operating return 

volatility (the standard deviation of the ROA), and stock return volatility (the standard 

deviation of monthly stock returns). The OLS regressions results of the three robust estimates 

of customer concentration are presented in Panel A of Table 3.6. Columns 1, 4 and 7 show the 

regression results for Sales volatility; Columns 2, 5, and 8 show the regression results for 

Operating return  (ROA) volatility; and Columns 3, 6 and 9 show the results for Stock return 

volatility.  

We observe that the regression coefficient of customer concentration is 0.064 for Sales 

Volatility, 0.045 for ROA volatility and 0.17 for Return Volatility. The positive coefficients of 

the customer concentration measure are all statistically significant, providing support for 

Hypothesis 3.1: firms with a higher customer concentration exhibit higher firm risk. In 

economic terms, the results indicate that one standard deviation increase in CCTS leads to an 

increase in Sales volatility by approximately 0.392, ROA volatility by 0.275 and Return 

volatility by 1.04. The finding implies that a greater customer concentration has a risk 

increasing impact on the firm. The results remain unchanged when customer concentration is 

measured with the average of the customer sales (CCAverage) and the Herfindahl index 

(CCHHI) as well as across the three different measures of risk. 

The estimated regression coefficients of the control variables are generally consistent with our 

expectation. For example, smaller firms and larger R&D intensity exhibit higher volatility. 

Leverage shows an insignificant (weak negative) result in most cases.  

[Insert Table 3.6 here] 

                                                 
2 The detailed calculation is as follows: the standard deviation of CCTS is 0.244 (Table 3.3); the standard 
deviation of Sales volatility is 0.04 (Table 3.3) and the estimated CCTS regression coefficient in Table 3.6 is 
0.064. Thus, one standard deviation increase in CCTS leads to an increase in Sales volatility by 0.064 * 
(0.244/0.04) = 0.39. 
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Panel B shows the fixed effects regression results of the effect of customer concentration on 

firm risk. The results remain similar and statistically significant across different measures of 

risk and customer concentration (except for Column 4). 

The results from the 2SLS estimations presented in Table 3.7 continue to show that customer 

concentration leads to an increase in firm risk. The coefficients of the predicted CC for the 

three CC measures are positive and significant in all models except for Columns (3) and (9). 

Once again, the main conclusion about the increase in firm risk remains unchanged. 

[Insert Table 3.7 here] 

We undertake an additional robustness check by examining multiple major customers. We 

observe that 51% of the firms in the sample have one major customer and the rest have multiple 

major customers. We perform a similar analysis as in Model 1 by splitting the full sample into 

subsamples of firms with only one major customer and with more than one major customer. 

The results are presented in Table 3.8. We find that the positive effect of customer 

concentration on firm risk is stronger in the subsample with only one major customer. But, 

when there are several major customers, the magnitude of the positive regression coefficient 

becomes smaller. The observed positive coefficients of CC confirm that firm risk increases 

with a higher customer concentration regardless of the number of major customers the firm is 

dealing with. 

[Insert Table 3.8 here] 

The moderating effect of ownership concentration 

To evaluate whether the firm risk is moderated by ownership concentration, we estimate the 

interaction effect of ownership concentration and customer concentration. We estimate both 

OLS and fixed effect regressions and present the results in Panel A of Table 3.9. We find that 

the joint effect of the largest ownership stake and customer concentration is all negative. The 

result supports Hypothesis 3.2 that a firm’s ownership concentration weakens the positive 

effect of customer concentration on firm risk. 

The sample is then split into a subsample of firms with only one blockholder and a second 

subsample with more than one blockholder. The results presented in Panels B and C of Table 

3.9 show that the joint effect is still negative when there are several blockholders. Nevertheless, 
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the negative relationship between ownership concentration and firm risk becomes stronger in 

the subsample with only one blockholder. The finding confirms the notion that ownership 

structure matters for risk taking decisions, specifically for firms dealing with major customers. 

Overall, the findings of the study confirm the hypothesis that concentrated ownership among 

firms with major customers moderates the firm’s risk. Customer concentration risk is a concern 

for large shareholders, not only for firms with only one blockholder but also with multiple 

blockholders. This means that when a firm has one blockholder, a 1% increase in sales to a 

major customer (CCTS) reduces the Sales volatility by about 7.7%. Regarding firms with 

multiple blockholders, the reduction is 6.5%. 

[Insert Table 3.9 here] 

The moderating effect of relationship age 

Table 3.10 presents the results of estimating the joint effect of relationship age and customer 

concentration on firm risk. As expected, the interaction coefficients are negative and 

statistically significant across two risk specifications. However, the Stock return volatility 

result is not statistically significant. Our overall finding is that the effect of customer 

concentration on firm risk is less pronounced when the relationship age is high. The result 

supports Hypothesis 3.3. Both the OLS and fixed effect regression results for Sales volatility 

indicate that an increase in the length of the relationship mitigates the customer concentration 

risk. The relationship age signals a higher likelihood of continuity of business. Therefore, the 

firm develops experience-based confidence in its major customers when the relationship 

matures. Relationship age thus works as an informal governance mechanism for firms with 

major customers. 

[Insert Table 3.10 here] 

Alternative measures of key variables 

Regressions using alternate measures of the key variables of firm risk, ownership 

concentration, firm size, and leverage are consistent with the primary regression results, 

suggesting that a greater customer concentration is associated with higher firm risk. Using 

alternative measures for firm risk and control variables does not change the results 

qualitatively. For example, for operating return volatility, we use return on sales, return on 
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equity; for stock return volatility, we use quarterly and annually stock return; firm size we use 

the natural log of sales and market capitalization; for leverage, we use book value of long-term 

debt scaled by book value of long-term debt and market value of equity, and the main results 

are similar. Using the proportion owned by largest five shareholders for ownership 

concentration measure does not change the results of moderating effect. Thus, the primary 

results are robust to alternative measures of key variables. 

 
 

Customer concentration has been identified as a driver of both value-creation (through 

operating efficiency and economies of scale) and value-destruction (through bargaining 

power). Firms are thus exposed to more costs and risks. This study therefore investigates how 

customer concentration affects the risk of firms. We analyze a sample of U.S. firms from 2007-

2015. A variety of regression results consistently show that firms with major customers face 

higher risk. Further regression results indicate that the finding is robust to concern for 

endogeneity. 

We also observe that ownership concentration and relationship age moderate the adverse effect 

of customer concentration risk. The result supports the view that large shareholders in customer 

concentrated firms are able to monitor the managers. As a result, decisions taken by customer 

concentrated firms tend to be less extreme, and likely to be associated with less risk. Since a 

firm with major customers tends to be exposed to more risk, shareholders with large stakes will 

impose good corporate governance so that firm risk does not increase. Furthermore, the study 

shows that a long-term relationship effectively moderates the increase in customer 

concentration risk. A longer relationship age implies that the firm has accumulated a significant 

amount of experience with the customer and is thus less prone to any opportunistic customer 

behavior. 
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Table 3.1 Variable definitions 
 
Variables Label Description  
Customer concentration CCTS The fraction of firm’s total sales to all customers 

accounting for at least 10% of total sales. 
 CCAverage CCTS/ number of major customers 

 CCHHI Customer sales-based Herfindahl-Hirschman Index. 
   
Firm risk 

Sales volatility Sales volatility Standard deviation of sales to book value of total assets over 
the last 20 quarters 

Operating return volatility  ROA volatility Standard deviation of operating income before 
depreciation to book value of total assets over the last 
20 quarters 

Stock return volatility Return volatility Standard deviation of monthly stock returns over the 
last five years. 

Moderating variables 
Ownership  Ownership Total percentage of blockholders with shareholding of 

more than five percent. 

Ownership dummy Owner.dummy Indicator of largest blokholdings; 1 equal to more than 
median ownership by blockholders; 0 otherwise. 

Control variables   
Relationship age RAge Weighted length of the business relationship in years 

between the firm and the customer firm. (Natural 
logarithm is used in regressions) 

Firm size ($million) Size  Book value of total assets. (Natural logarithm is used 
in regressions) 

Leverage Leverage Ratio of book value of long-term debt plus current debt 
to book value of total assets. 

Growth opportunity MBV (Market value of equity + book value of short term and 
long-term debt) / (book value of total assets). 

Research and 
Development expenditures  

R&D Ratio of research and development expenditures to 
book value of total assets. 

Firm age (year) Age The number of years since the year of the firm’s 
incorporation. 
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Table 3.2 Distribution of customer concentration by industry and year 
 

Panel A: Industry classification 
 

SIC 
Code 

Industry descriptions Industry Freq. % CCTS 
Mean 

CCTS 
Median 

20-27 Food, Tobacco, Textile Mill, Apparel, 
Lumber and Wood, Furniture and Paper 
Products 

1 316 14.0 0.42 0.37 

28-29 Chemicals and Petroleum Related 
Products 

2 496 21.9 0.36 0.28 

30-34, 
39 

Rubber, Leather, Stone, Primary and 
Fabricated Metal Products and 
Miscellaneous Manufacturing Industries 

3 163 7.20 0.35 0.32 

35 Industrial and Commercial Machinery and 
Computer Equipment 

4 254 11.2 0.43 0.39 

36 Electronic & Other Electrical Equipment 
& Components 

5 524 23.1 0.34 0.27 

37 Transportation Equipment 6 131 5.78 0.34 0.27 
38 Measuring, Photographic, Medical, & 

Optical Goods, & Clocks 
7 381 16.8 0.38 0.32 

  
Total 2265 100.0 0.37 0.31 

 

 

Panel B: Distribution of average customer concentration by year 
 
Year CCTS CCAverage CCHHI 
2007 0.403 0.243 0.137 
2008 0.371 0.219 0.116 
2009 0.376 0.224 0.120 
2010 0.364 0.217 0.111 
2011 0.374 0.224 0.122 
2012 0.382 0.221 0.122 
2013 0.366 0.211 0.115 
2014 0.360 0.202 0.104 
2015 0.356 0.203 0.109 
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Table 3.3 Descriptive statistics 
 

The sample consists of U.S. manufacturing firms with major customers (defined as a firm completing 
at least 10% of its total sales with particular customers). An unbalanced panel of 2265 firm-year 
observations for the fiscal years 2007-2015 are analyzed. All continuous variables are winsorized within 
the 1st and 99th percentiles. All the variables are defined in Table 3.1. 

 

Variables N Mean SD Q1 Median Q3 
CCTS 2265 0.372 0.244 0.150 0.310 0.530 
CCAverage 2265 0.218 0.161 0.120 0.170 0.250 
CCHHI 2265 0.117 0.166 0.020 0.050 0.140 
MCNumber 2265 1.843 1.218 1.000 1.000 2.000 
       
Sales volatility 2265 0.062 0.040 0.034 0.044 0.086 
Operating return volatility 2265 0.039 0.035 0.021 0.026 0.050 
Stock return volatility 2265 0.528 0.193 0.384 0.512 0.666 
       
Ownership 1831 0.273 0.046 0.190 0.145 0.199 
Relationship Age 1667 5.727 2.933 4.000 5.000 8.000 
       
Asset ($million) 2265 870.1 1578.6 70.91 273.4 819.2 
MBV 2265 1.364 0.859 0.800 1.127 1.648 
R&D 2265 0.079 0.111 0.002 0.036 0.118 
Leverage 2265 0.388 0.235 0.194 0.353 0.578 
Age (year) 2265 21.27 25.569 11.00 23.00 43.00 
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Table 3.4 Pearson correlation matrix  
 
All the variables are defined in Table 3.1. * denotes a 5% statistical significance. The last column, VIF, contains Variance Inflation Factors (VIF) to 
test potential multicollinearity problems. VIF is computed based on the regression of ROA volatility, CCTS, Ownership and all the control variables. 

 
  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) VIF 
(1) CCTS 1.00             1.17 
(2) CCAverage 0.90* 1.00             

(3) CCHHI 0.81* 0.65* 1.00            
(4) Sales volatility 0.23* 0.41* 0.13* 1.00           
(5) Operating return volatility 0.39* 0.41* 0.35* 0.55* 1.00          
(6) Stock return volatility 0.35* 0.28* 0.37* 0.25* 0.47* 1.00         
(7) Ownership -0.22* -0.23* -0.23* -0.16* -0.21* -0.22* 1.00       1.09 
(8) LnRage -0.08* -0.14* -0.04* -0.32* -0.28* -0.03* 0.06* 1.00       

(9) LnSize -0.16* -0.16* -0.18* -0.21* -0.23* -0.25* 0.18* 0.08* 1.00     1.12 
(10) MBV 0.28* 0.32* 0.26* 0.14* 0.14* 0.11* -0.14* -0.06* -0.02 1.00    1.10 
(11) R&D 0.15* 0.17* 0.13* 0.08* 0.08* 0.10* -0.12* 0.04 -0.17* 0.16* 1.00   1.10 
(12) Leverage -0.03 -0.07* -0.01 -0.06* -0.07* -0.07* 0.06* 0.04 0.14* -0.05* -0.02 1.00  1.03 
(13) LnAge 0.23* 0.17* 0.22* 0.04* 0.06* 0.02 -0.07* 0.13* -0.1 0.08* 0.08* 0.05* 1.00 1.04 
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Table 3.5 Difference in means and medians  
 

This table presents the differences in means and medians between firms with high and low customer 
concentration. The high CC in Panel A is defined as a sample firm with a median above the CCTS. All the 
variables are defined in Table 3.1. *, **, and *** denote a statistical significance at the 10%, 5% and 1% 
levels, respectively. 

 

 High CC Low CC Differences 
 Mean  Median  Mean  Median  Mean  Median  
Panel A: Firm characteristics       
Assets ($million) 662.14 192.67 1058.97 363.06 -396.83*** -170.39*** 
Leverage 0.368 0.325 0.407 0.394 -0.039*** -0.069*** 
MBV 1.611 1.207 1.140 0.999 0.471*** 0.207*** 
R&D 0.093 0.049 0.066 0.029 0.026*** 0.020*** 
Age (year) 23.65 19.00 25.40 20.00 -1.754* -1.000* 
Ownership  0.195 0.160 0.262 0.192 -0.067*** -0.032** 
Relationship Age (year) 0.491 0.606 0.472 0.530 0.020*** 0.076*** 
       
Panel B: Risk Measures 
 
CCTS 

      

Sales volatility 0.074 0.058 0.051 0.031 0.023*** 0.027*** 
Operating return volatility 0.041 0.032 0.030 0.023 0.011*** 0.009*** 
Stock return volatility 0.558 0.553 0.492 0.504 0.066*** 0.049*** 
       
CCAverage       
Sales volatility 0.067 0.051 0.046 0.040 0.021*** 0.011*** 
Operating return volatility 0.048 0.043 0.031 0.026 0.017*** 0.017*** 
Stock return volatility 0.570 0.544 0.476 0.490 0.094*** 0.054*** 
       
CCHHI       
Sales volatility 0.068 0.053 0.043 0.038 0.025*** 0.015*** 
Operating return volatility 0.047 0.042 0.030 0.026 0.017*** 0.016*** 
Stock return volatility 0.549 0.532 0.492 0.504 0.057*** 0.028*** 
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Table 3.6 The effect of customer concentration on firm risk 
 

This table presents the results from OLS, fixed-effects regressions and 2SLS of firm risk in relation to customer concentration and firm-specific 
control variables. The regressions are corrected for heteroscedasticity using Huber/ White or sandwich estimators. All the variables are defined in 
Table 3.1. p-values are in parentheses. *, **, and *** denote a statistical significance at the 10%, 5% and 1% levels, respectively. 

 
Panel A: OLS regression 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 
Dependent variable:  Sales 

volatility 
ROA 
volatility 

Return 
volatility 

Sales 
volatility 

ROA 
volatility 

Return 
volatility 

Sales 
volatility 

ROA 
volatility 

Return 
volatility 

CCTS 0.064*** 0.045*** 0.17***       
 (0.00) (0.00) (0.00)       
          
CCAverage    0.018*** 0.056*** 0.36***    
    (0.00) (0.00) (0.00)    
          
CCHHI       0.044*** 0.062*** 0.32*** 
       (0.00) (0.00) (0.00) 
          
Size -0.003*** -0.003*** -0.020*** -0.004*** -0.003*** -0.018*** -0.004*** -0.003*** -0.019*** 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
          
R&D -0.005 -0.005 0.020** 0.009 0.001 0.028* 0.005 -0.002 0.019 
 (0.59) (0.41) (0.03) (0.36) (0.87) (0.06) (0.62) (0.73) (0.53) 
          
Leverage 0.000 -0.000 -0.010 -0.003 -0.003* -0.019 -0.002* -0.002 -0.016 
 (0.80) (0.80) (0.52) (0.43) (0.10) (0.16) (0.00) (0.28) (0.25) 
          
Age -0.002** -0.001 -0.009** 0.000 -0.001 -0.015*** -0.001 -0.0013** -0.014*** 
 (0.05) (0.22) (0.02) (0.99) (0.13) (0.00) (0.30) (0.04) (0.00) 
          
Constant 0.075*** 0.051*** 0.69*** 0.099*** 0.058*** 0.68*** 0.098*** 0.064*** 0.72*** 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
Industry controls Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Year controls  Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Firm controls No No No No No No No No No 
Observations 2265 2265 2265 2265 2265 2265 2265 2265 2265 
Adjusted R2 0.19 0.20 0.13 0.06 0.16 0.19 0.09 0.19 0.17 
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Panel B: Fixed effect regression 
 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 
Dependent variable:  Sales 

volatility 
ROA 
volatility 

Return 
volatility 

Sales 
volatility 

ROA 
volatility 

Return 
volatility 

Sales 
volatility 

ROA 
volatility 

Return 
volatility 

CCTS 0.072*** 0.13*** 0.16***       
 (0.00) (0.00) (0.00)       
          
CCAverage    -0.0076 0.038*** 0.28***    
    (0.55) (0.00) (0.00)    
          
CCHHI       0.031* 0.045*** 0.26*** 
       (0.10) (0.00) (0.00) 
          
Size -0.033** -0.028** -0.010 -0.0034 -0.0028 -0.029*** -0.003 -0.003 -0.028** 
 (0.03) (0.02) (0.39) (0.23) (0.12) (0.00) (0.25) (0.18) (0.02) 
          
R&D -0.000 -0.14** 0.025 0.007 -0.004 -0.14** 0.004 -0.005 -0.15** 
 (0.98) (0.04) (0.82) (0.80) (0.79) (0.04) (0.89) (0.77) (0.04) 
          
Leverage 0.005 -0.002* -0.018 0.001 -0.011*** 0.005 0.003 -0.011** 0.003 
 (0.41) (0.06) (0.54) (0.87) (0.01) (0.83) (0.68) (0.02) (0.91) 
          
Age -0.002* 0.014 0.029 -0.003 0.002 0.015 -0.003 0.002 0.015 
 (0.06) (0.64) (0.36) (0.66) (0.44) (0.54) (0.73) (0.54) (0.62) 
          
Constant 0.074* 0.79*** 0.42** 0.10*** 0.063*** 0.77*** 0.094** 0.065** 0.79*** 
 (0.05) (0.00) (0.02) (0.01) (0.01) (0.00) (0.02) (0.02) (0.00) 
          
Industry controls No No No No No No No No No 
Year controls  Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Firm controls Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Observations 2265 2265 2265 2265 2265 2265 2265 2265 2265 
Adjusted R2 0.42 0.46 0.50 0.37 0.44 0.52 0.37 0.44 0.51 
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Table 3.7 2SLS regression of customer concentration firm risk  
 

This table presents the results from 2-Stages Least Squares regressions in relation to customer concentration and firm risk. Predicted value of 
customer concentration from the first-stage regression is used as the primary independent variable for the second-stage regression. p-values are 
reported in the parentheses below each coefficient estimate. See Table 3.1 for the variable definitions. *, **, and *** denote a statistical significance 
at the 10%, 5% and 1% levels, respectively. 

 (1) (2) (3) (7) (8) (9) (4) (5) (6) 
Dependent variable:  Sales 

volatility 
ROA 
volatility 

Return 
volatility 

Sales 
volatility 

ROA 
volatility 

Return 
volatility 

Sales 
volatility 

ROA 
volatility 

Return 
volatility 

Predicted_CCTS 0.048*** 0.043*** 0.093       
 (0.00) (0.00) (0.16)       
Predicted_CCAverage    0.047* 0.025* 0.10    
    (0.08) (0.09) (0.33)    
Predicted_CCHHI       -0.024 0.044** 0.18* 
       (0.44) (0.03) (0.10) 
          
Size -0.004*** -0.003*** -0.021*** -0.005*** -0.003*** -0.021*** -0.005*** -0.003*** -0.021*** 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
          
MBV 0.002 0.002 0.012* 0.007*** 0.004*** 0.014** 0.006*** 0.003** 0.011* 
 (0.26) (0.12) (0.05) (0.00) (0.00) (0.01) (0.00) (0.01) (0.09) 
          
R&D -0.001 -0.004 0.038 0.014* 0.004 0.051* 0.013 0.000 0.037 
 (0.89) (0.44) (0.26) (0.07) (0.50) (0.10) (0.12) (0.97) (0.26) 
          
Leverage -0.000 -0.001 -0.013 -0.003 -0.003 -0.019 -0.003 -0.003 -0.017 
 (0.99) (0.79) (0.36) (0.46) (0.20) (0.18) (0.41) (0.26) (0.22) 
          
Age -0.001 -0.001 -0.006 0.004* 0.000 -0.006 0.002 -0.001 -0.009 
 (0.24) (0.34) (0.21) (0.09) (0.89) (0.28) (0.30) (0.50) (0.13) 
          
Constant 0.082*** 0.052*** 0.72*** 0.11*** 0.065*** 0.74*** 0.11*** 0.066*** 0.74*** 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
Industry controls Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Year controls  Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Firm controls No No No No No No No No No 
Observations 2265 2265 2265 2265 2265 2265 2265 2265 2265 
Adjusted R2 0.18 0.2 0.12 0.10 0.14 0.13 0.02 0.18 0.15 
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Table 3.8 Multiple major customer and firm risk 
 

This table presents the results from the OLS regressions relating customer concentration and firm risk after 
splitting the sample into one major customer and multiple major customer firms. CC is based on CCTS.  p-
values are reported in the parentheses below each coefficient estimate. See Table 3.1 for the variable 
definitions. *, **, and *** denote a statistical significance at the 10%, 5% and 1% levels, respectively. 

 

 Firms with one major customer Firms with multiple major customers 
 (1) (2) (3 (4) (5) (6) 
 Sales 

volatility 
ROA 
volatility 

Return 
volatility 

Sales 
volatility 

ROA 
volatility 

Return 
volatility 

CC 0.081** 0.053*** 0.33*** 0.017*** 0.046*** 0.24*** 
 (0.01) (0.00) (0.00) (0.00) (0.00) (0.00) 
       
Size -0.002*** -0.002*** -0.014*** -0.006*** -0.004*** -0.025*** 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
       
MBV 0.000 0.003*** -0.004 0.002 0.000 0.007 
 (0.62) (0.01) (0.55) (0.27) (0.59) (0.16) 
       
R&D -0.033*** -0.019** -0.015 0.011 0.001 0.060 
 (0.00) (0.02) (0.73) (0.25) (0.81) (0.16) 
       
Leverage -0.011*** -0.007*** -0.028* 0.016** 0.005 -0.017 
 (0.00) (0.01) (0.09) (0.01) (0.24) (0.46) 
       
Age -0.001 -0.002*** -0.021*** 0.000 0.000 -0.003 
 (0.19) (0.01) (0.00) (0.83) (0.85) (0.63) 
       
Constant 0.083*** 0.047*** 0.65*** 0.072*** 0.057*** 0.67*** 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
       
Industry controls Yes Yes Yes Yes Yes Yes 
Year controls Yes Yes Yes Yes Yes Yes 
Firm controls  No No No No No No 
Observations 1142 1142 1142 1122 1122 1122 
Adjusted R2 0.09 0.25 0.24 0.21 0.15 0.15 
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Table 3.9 The moderating role of ownership concentration  
 

This table presents the results of firm risk regressions with the joint effect of ownership concentration and 
customer concentration. CC is based on the CCTS measure of customer concentration. The regressions are 
corrected for heteroscedasticity using Huber/ White or sandwich estimators. All the variables are defined 
in Table 3.1. p-values are in parentheses. *, **, and *** denote a statistical significance at the 10%, 5% and 
1% levels, respectively. 

 

Panel A: Shareholding of all blockholders 
 
 OLS Fixed effect 
 (1) (2) (3 (4) (5) (6) 
 Sales 

volatility 
ROA 
volatility 

Return 
volatility 

Sales 
volatility 

ROA 
volatility 

Return 
volatility 

CC 0.079*** 0.068*** 0.35*** 0.099*** 0.062*** 0.23*** 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
       

CC* Ownership -0.071*** -0.10*** -0.77*** -0.12*** -0.078*** -0.45*** 
 (0.01) (0.00) (0.00) (0.00) (0.00) (0.00) 
       

Ownership 0.010 0.014*** 0.10*** 0.027*** 0.007 0.029 
 (0.17) (0.01) (0.00) (0.01) (0.41) (0.45) 
       

Size -0.003*** -0.003*** -0.017*** -0.007** -0.003 -0.036*** 
 (0.00) (0.00) (0.00) (0.02) (0.18) (0.00) 
       

MBV -0.000 0.000 0.005 -0.001 -0.001 -0.006 
 (0.80) (0.93) (0.30) (0.63) (0.42) (0.23) 
       
R&D 0.010* -0.006 -0.006 -0.005 -0.004 -0.16** 
 (0.09) (0.29) (0.85) (0.82) (0.73) (0.01) 
       

Leverage 0.001 0.0004 -0.002* -0.003 -0.012** -0.023 
 (0.88) (0.89) (0.06) (0.63) (0.01) (0.35) 
       
Age -0.002* -0.001 -0.008** -0.005 -0.001 -0.023 
 (0.07) (0.17) (0.04) (0.47) (0.84) (0.26) 
       

Constant 0.069*** 0.047*** 0.64*** 0.12*** 0.060** 1.00*** 
 (0.00) (0.00) (0.00) (0.00) (0.02) (0.00) 
       

Industry controls Yes Yes Yes No No No 
Year controls  Yes Yes Yes Yes Yes Yes 
Firm controls No No No Yes Yes Yes 
Observations 1831 1831 1831 1831 1831 1831 
Adjusted R2 0.19 0.23 0.19 0.42 0.45 0.51 
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Panel B: OLS regressions of only one blockholder and three largest blockholders 
 
 Firms with only one blockholder Firms with three largest blockholders 
 (1) (2) (3 (4) (5) (6) 
 Sales 

volatility 
ROA 
volatility 

Return 
volatility 

Sales 
volatility 

ROA 
volatility 

Return 
volatility 

CC 0.076*** 0.071*** 0.33*** 0.079*** 0.069*** 0.35*** 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
       
CC* Ownership -0.077** -0.12*** -0.71*** -0.065** -0.10*** -0.61*** 
 (0.03) (0.00) (0.00) (0.02) (0.00) (0.00) 
       
Ownership 0.011 0.004 -0.032 0.001 0.014*** 0.084*** 
 (0.31) (0.58) (0.39) (0.25) (0.01) (0.01) 
       
Size -0.004*** -0.003*** -0.012*** -0.003*** -0.003*** -0.019*** 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
       
MBV -0.001 0.001 0.000 -0.001 -0.000 0.004 
 (0.72) (0.61) (0.92) (0.53) (0.80) (0.44) 
       
R&D 0.013 -0.007 -0.014 -0.002 -0.008 -0.032 
 (0.39) (0.47) (0.75) (0.87) (0.17) (0.33) 
       
Leverage -0.008 -0.002 -0.015 -0.002 -0.001 -0.01 
 (0.27) (0.69) (0.50) (0.59) (0.67) (0.56) 
       
Age -0.0033* -0.001 -0.011* -0.003** -0.002** -0.01** 
 (0.09) (0.48) (0.06) (0.02) (0.05) (0.04) 
       
Constant 0.099*** 0.054*** 0.64*** 0.078*** 0.053*** 0.67*** 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
       
Industry controls Yes Yes Yes Yes Yes Yes 
Year controls  Yes Yes Yes Yes Yes Yes 
Firm controls No No No No No No 
Observations 663 663 663 1543 1543 1543 
Adjusted R2 0.18 0.28 0.31 0.19 0.23 0.20 
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Panel C: Fixed effect regressions of only one blockholder and three largest blockholders 
 
 Firms with only one blockholder Firms with three largest blockholders 
 (1) (2) (3 (4) (5) (6) 
 Sales 

volatility 
ROA 
volatility 

Return 
volatility 

Sales 
volatility 

ROA 
volatility 

Return 
volatility 

CC 0.099*** 0.062*** 0.32*** 0.099*** 0.064*** 0.24*** 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
       
CC* Ownership -0.11 -0.096*** -0.63*** -0.099*** -0.085*** -0.45*** 
 (0.14) (0.01) (0.00) (0.00) (0.00) (0.00) 
       
Ownership 0.037 0.006 0.037 0.028** 0.014 0.051 
 (0.12) (0.66) (0.61) (0.02) (0.12) (0.26) 
       
Size -0.011* -0.006 -0.018 -0.007** -0.004* -0.031*** 
 (0.10) (0.17) (0.32) (0.01) (0.06) (0.01) 
       
MBV -0.001 -0.002 -0.009 -0.000 -0.000 -0.005 
 (0.87) (0.40) (0.30) (0.92) (0.64) (0.30) 
       
R&D -0.001 -0.032 -0.13 -0.015 -0.011 -0.15** 
 (0.97) (0.14) (0.16) (0.49) (0.37) (0.03) 
       
Leverage -0.007 -0.025** -0.097** -0.007 -0.016*** -0.033 
 (0.65) (0.01) (0.02) (0.38) (0.00) (0.21) 
       
Age -0.017 -0.009 -0.047 -0.003 -0.002 -0.018 
 (0.42) (0.44) (0.32) (0.81) (0.77) (0.56) 
       
Constant 0.21** 0.14** 0.92*** 0.12*** 0.078*** 0.92*** 
 (0.02) (0.02) (0.00) (0.01) (0.01) (0.00) 
       
Industry controls No No No No No No 
Year controls  Yes Yes Yes Yes Yes Yes 
Firm controls Yes Yes Yes Yes Yes Yes 
Observations 663 663 663 1543 1543 1543 
Adjusted R2 0.39 0.54 0.57 0.41 0.46 0.52 
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Table 3.10 The moderating effect of relationship age  
 
This table presents the results of OLS and fixed effects regressions of firm risk regarding the joint effect of 
relationship age and customer concentration. Customer concentration is measured as CCTS. The regressions 
are corrected for heteroscedasticity using Huber/ White or sandwich estimators. All the variables are 
defined in Table 3.1. All the regressions control for industry and year effects. p-values are in parentheses. 
*, **, and *** denote a statistical significance at the 10%, 5% and 1% levels, respectively. 

 

 OLS Fixed-effect 
 (1) (2) (3 (4) (5) (6) 
 Sales 

volatility 
ROA 
volatility 

Return 
volatility 

Sales 
volatility 

ROA 
volatility 

Return 
volatility 

CC 0.10*** 0.052*** 0.12*** 0.099*** 0.043*** 0.14*** 
 (0.00) (0.00) (0.01) (0.00) (0.00) (0.01) 
       

CC* RAge -0.022*** -0.010* 0.022 -0.015* -0.003 -0.015 
 (0.00) (0.08) (0.36) (0.10) (0.65) (0.59) 
       

RAge -0.008** -0.009*** -0.006 -0.014*** -0.012*** 0.007 
 (0.02) (0.00) (0.59) (0.00) (0.00) (0.62) 
       

Size -0.003*** -0.002*** -0.020*** -0.003 -0.004* -0.037*** 
 (0.00) (0.00) (0.00) (0.40) (0.07) (0.00) 
       

MBV 0.001 0.002** 0.009* -0.003 -0.001 -0.005 
 (0.68) (0.03) (0.05) (0.87) (0.32) (0.24) 
       

R&D 0.006 0.003 0.047 0.003 -0.012 -0.13 
 (0.60) (0.59) (0.22) (0.90) (0.42) (0.15) 
       

Leverage -0.001 -0.003 -0.016 0.010 -0.013*** -0.009 
 (0.78) (0.27) (0.31) (0.19) (0.01) (0.72) 
       

Age -0.001 0.000 -0.007* -0.008 -0.0013 0.032 
 (0.37) (0.95) (0.09) (0.44) (0.81) (0.35) 
       

Constant 0.10*** 0.052*** 0.12*** 0.11** 0.11*** 0.84*** 
 (0.00) (0.00) (0.01) (0.03) (0.00) (0.00) 
       

Industry controls Yes Yes Yes No No No 
Year controls  Yes Yes Yes Yes Yes Yes 
Firm controls No No No Yes Yes Yes 
Observations 1667 1667 1667 1667 1667 1667 
Adjusted R2 0.29 0.27 0.13 0.50 0.54 0.53 
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Chapter 4: The effect of customer concentration on firm 
growth 

 

 

The bulk of the existing literature mainly examines whether customer concentration affects firm 

profitability, and makes no reference to firm growth. Growth also arises from intangible resources 

and specific capabilities which cannot be duplicated so easily by competitors as assets-in-place 

(which are predominantly tangible assets). Therefore, analyzing the effect of customer 

concentration on a firm's growth might prove critical to understand prior empirical findings, and 

also to provide practical implications for managers. 

In this study, we argue that the bargaining power which exists between firms and their major 

customers can significantly influence the firms’ strategy and decision-making, and thus may create 

a positive effect on firm growth. This is because major customers make huge relation specific 

investments that involve significant switching costs, and cannot be fully recovered unless these 

firms continue to maintain their relationships with their suppliers. Major customers are likely to 

exploit their suppliers for the sake of their own benefits. 

Since growth activities may allow major customer firms to improve their access to resources and 

bargaining power, such firms are likely to engage in more growth to get increased benefits from 

the imbalance in bargaining power. To avoid a greater imbalance in bargaining power in the 

relationship with major customers, firms are motivated to perform better and achieve higher 

growth. In addition, customer concentrated firms may experience high growth due to better 

operational efficiency, risky relation specific investments, and increased monitoring of major 

customers with certifying roles. 

On analyzing a large sample of publicly traded U.S. manufacturing firms, and using different 

measures of customer concentration and firm growth, we document that firm growth is positively 

affected by customer concentration. We further analyze how CEO traits affect the relationship 

between firm growth and customer concentration. We find that founder-CEO has a positive effect, 

while CEO age has a negative effect on firm growth. But, when founder-CEO and CEO age are 
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interacted with customer concentration, we find that CEO age has no significant effect. However, 

founder-CEO shows a significant negative effect. These results suggest that the positive 

consequence of customer concentration on firm growth is less pronounced for firms managed by 

founder-CEOs. 

Our study contributes to the literature in two ways. Firstly, it is the first to analyze firm growth 

along the supply chain. It adds to those studies analyzing the effect of customer concentration on 

firm value (Ak and Patatoukas, 2016; Irvine et al., 2016; Kim, 2017; Patatoukas, 2012). The 

empirical result, which suggests a positive link between customer concentration and firm growth, 

allows for the reconciliation of prior competing findings regarding the relative bargaining power 

of major customers. Secondly, the study shows that founder-CEO has a moderating influence, 

while CEO age has neither a positive nor a negative effect on the relationship between customer 

concentration and firm growth. The study thus contributes towards a new understanding of how 

CEO traits can help towards increasing firm growth, specifically for customer concentrated firms. 

The rest of the chapter is organized as follows. Section 4.2 develops the hypotheses of this study. 

Section 4.3 describes the empirical method used, while Section 4.4 describes the data. Section 4.5 

presents the empirical results, while Section 4.6 concludes the study. 

 
 

4.2.1 Customer concentration and firm growth 

Studies have examined the effect of major customers on a firm’s stock price (Cohen and Frazzini, 

2008; Madsen, 2017), financial distress (Lian, 2017), bankruptcy (Hertzel et al., 2008), and risk-

taking (Cuong and Tri, 2018). More recent studies find that a supplier's probability of financial 

distress and risk-taking is positively related to its major customer's financial distress and risk-

taking. Lian (2017) shows that a firm's financial health is influenced by the financial condition of 

its major customers. Cuong and Tri (2018) argue that due to the concern about a greater imbalance 

of bargaining power, which makes a firm more vulnerable to ex-post opportunistic behavior of 

major customers, focal firms may also have incentives to engage in more risk-taking. Using a 
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similar argument based on the contagion effect along the supply chain, the growth achieved by a 

major customer should also be reflected in the firm’s growth. 

Firms in a bilateral relationship might improve firm growth as a commitment to strengthening the 

customer relationship. When a major customer engages in high growth activities, there is a 

possibility of high demand from the major customer which in turn will enhance the focal firm’s 

growth activities to fulfil the customer’s needs. The ability to induce a major customer to continue 

and to undertake a new specialized investment in a relation specific asset is necessary for optimal 

firm operation. Major customer firms are therefore considered as very important partners for the 

firms not only because the firms supply a significant fraction of their income but also because 

major customers have probably made considerable investments in the relationships with these 

business partners. Based on the commitment motivation, the firms foster further growth to entice 

the major customer to invest optimally in the relationship by protecting the customer against an 

interruption in supply lines and the loss of relation specific assets. Firms with higher customer 

concentration make greater fixed investments in relation specific investments to allow firms to 

more easily expand their operations when major customers increase their demand (Banker et al. 

2014). 

Customer concentration can increase economies of scale and improve a firm’s operating 

efficiency, leading to significant increase in profitability and productivity. These arguments are 

supported by previous studies (Ak and Patatoukas, 2016; Irvine et al., 2016; Patatoukas, 2012). 

Specifically, Ak and Patatoukas (2016) document that manufacturing firms with more 

concentrated customer bases hold fewer inventories for less time and are less likely to end up with 

excess inventories, thereby leading to a positive relationship with firm valuation. Patatoukas 

(2012) shows that customer concentration increases the efficiency gains in the form of reduced 

operating expenses and enhanced asset utilization. But then, with high productivity, a customer 

concentrated firm becomes a target for merger and acquisition. Ahern and Harford (2014) suggest 

that stronger product market connections lead to a greater incidence of cross-industry mergers. 

Levine (2017) finds evidence that acquirers buy firms with high-quality investment opportunities 

in response to a lack of internal growth options. Specifically, Levine shows that target firms have 

higher productivity, sales growth, and investment rates than the average firm, suggesting that target 

firms have quality projects.  
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Increased major customer dependency by a firm may be a good governance mechanism to monitor 

managers’ misbehavior. Prior studies suggest that corporate governance mechanism can work as 

an effective tool to promote a firm’s growth. For instance, Anderson et al. (2018) show that firms 

with better growth prospects experience lower agency problems with higher CEO turnover and 

executive compensation. Major customers are especially effective at disciplining managers because 

they are able to collect information relatively cheaply by regularly requiring specific financial 

information and directly observing internal operations of the firm such as product quality, pricing 

structure and inventory level (Cremers et al., 2008; Itzkowitz, 2015). Johnson et al. (2010) find that 

firms which are undergoing initial public offering, and have product market relationships with 

large customers, experience higher valuation and better long-term performance. This is because 

the principal customer plays a certifying and monitoring role and thereby reduces information 

asymmetry between the firms and their shareholders. Similarly, Han (2017) documents that 

customer concentration exerts a positive influence on CEOs’ risk-taking equity incentives to 

promote better corporate governance. In addition to monitoring the role of a major customer, 

greater risk-taking schemes should lower the agency conflict in a concentrated customer-based 

firm and thereby foster firm growth. 

There are differential dynamics between CC and non-CC firms which make them unique. These 

characteristics differentiate CC firms from non-CC firms that will grow rapidly versus those that 

will not. In particular, Banerjee et al. (2008), Patatoukas (2012), Campello and Gao (2017), Irvine 

et al. (2016) and Dhaliwal et al. (2016) document that firms with major customers are young, 

small, and R&D intensive. Young firms are often associated with dynamic features. They have 

high failure rates but, conditional on survival, young firms exhibit higher average growth rates 

compared to older firms (Ouimet, 2013). Phillips and Zhdanov (2013) posit that small firms are 

R&D intensive while large firms may optimally decide to grow by acquiring smaller innovative 

firms and conduct less R&D. In a similar vein, Huergo and Jaumandreu (2004) and Coad et al. 

(2016) find that young firms undertake riskier innovation (R&D) and are more oriented towards 

firm growth.  

The aforementioned arguments suggest that customer concentrated firms may experience high 

growth due to the transfer of growth from major customers, and high productivity, better 
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operational efficiency and lower agency conflicts due to the monitoring and certifying role of the 

major customer. Accordingly, our first hypothesis is: 

Hypothesis 4.1: Customer concentration positively affects firm growth. 

4.2.2 The moderating effect of founder-CEO 

Prior studies document that, relative to non-founder CEOs, founder-CEOs are characterized by a 

higher need for achievement, more productivity, stronger psychological attachment to the 

company, greater power and influence within the organization, stronger economic ties, higher 

ownership stakes, a longer investment horizon, and a higher degree of firm-specific skills (Adams 

et al., 2009; Arthurs and Busenitz, 2003; Certo et al., 2001; Gao and Jain, 2011; He, 2008). 

Fahlenbrach (2009) finds that firms with founder-CEOs invest more in R&D, have higher capital 

expenditures, and pursue long-term strategies. As a result, firms with founder-CEOs are more 

likely to experience superior firm growth.  

However, research also highlights certain negative aspects of founder-CEO leadership that reduces 

firm growth. Founder-CEOs may lack adequate experience in leading a publicly traded company, 

and therefore may not be prepared to meet various competitive, financial, regulatory, and other 

management challenges typically faced by the CEOs of publicly traded companies (Adams et al., 

2009; Wasserman, 2003). Additionally, founder-CEOs may exhibit stronger entrenchment 

behavior compared to non-founder CEOs, particularly with regard to the market for corporate 

control, thereby lowering shareholder value (Shleifer and Vishny, 1989). Finally, founder-CEOs 

may distort firms’ investment decisions because they themselves are risk-averse and not well 

diversified (Adams et al., 2009). 

We predict that the negative aspects of the founder-CEO leadership in firms with high customer 

concentration are likely to outweigh the potential positive effects. Firm survival is crucial for 

founder-CEOs. Thus, they undertake less aggressive growth activities to reduce risk of the firm. 

Therefore, we formulate the following hypothesis: 

Hypothesis 4.2: The relationship between customer concentration and firm growth is weaker in 

the presence of founder-CEOs. 
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4.2.3 The moderating effect of CEO age  

Existing theories offer several reasons why CEO age matters for firm growth. Benefits from higher 

compensation suggest that CEOs have greater incentives to accelerate firm growth earlier in their 

career. Yim (2013), for example, shows that younger CEOs are more likely to undertake 

acquisitions because of the compensation benefits derived from managing bigger firms. Due to 

career concerns, CEOs purposely adjust their investment behavior to influence the labor market's 

perception of their abilities, and hence their reputation and future prospects. Li et al. (2017) show 

that younger CEOs undertake bolder investment decisions and prefer to grow aggressively through 

acquisitions and investing more in R&D and capital expenditure. However, career concern also 

may make younger CEOs reluctant to endanger future earnings, and will therefore avoid risky 

activities which can lower firm growth. Lamont (2002) documents that younger decision makers 

with a long prospective career ahead behave conservatively and underinvest. This can lead to 

negative outcomes and adversely affect the labor market's perception about their abilities. In 

relation to concentrated customer-base firms with a good compensation scheme, we expect, like 

(Han, 2017), young CEOs strengthen their positive effect on firm growth so as to signal their 

superior ability.  Therefore, the next hypothesis is written as follows: 

Hypothesis 4.3: The relationship between customer concentration and firm growth is stronger in 

the presence of younger CEOs. 

 

 

To investigate the effect of customer concentration on firm growth, we estimate the following 

regression model: 

𝐺𝐺𝐶𝐶𝐶𝐶𝑤𝑤𝐶𝐶ℎ𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽1𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 + ∑𝛽𝛽𝑁𝑁𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑅𝑅𝐶𝐶 + ∑𝑌𝑌𝑌𝑌𝑌𝑌𝐶𝐶𝑅𝑅𝐶𝐶 + ∑ 𝐼𝐼𝐶𝐶𝐼𝐼𝑅𝑅𝐶𝐶 + 𝜇𝜇𝑅𝑅𝐶𝐶   (4.1) 

The dependent variable is Growthit measured as firm i's rate of growth in sales, assets and 

employees, at time t. The key explanatory variable is CCi which refers to customer concentration 

of firm i in year t. The regression model includes firm-level control variables as well as industry 
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and year fixed effects because it is very likely that different industries and different years have 

different levels of firm growth. 

To examine whether founder-CEO and CEO age moderate the growth of customer concentrated 

firms, we estimate the following regression model: 

𝐺𝐺𝐶𝐶𝐶𝐶𝑤𝑤𝐶𝐶ℎ𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1 𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 + 𝛽𝛽2(𝐶𝐶𝐶𝐶 ∗ 𝑚𝑚𝐶𝐶𝐼𝐼𝑌𝑌𝐶𝐶𝑌𝑌𝐶𝐶𝑅𝑅𝐶𝐶𝑚𝑚)𝑖𝑖𝑖𝑖 + 𝛽𝛽3𝑚𝑚𝐶𝐶𝐼𝐼𝑌𝑌𝐶𝐶𝑌𝑌𝐶𝐶𝑅𝑅𝐶𝐶𝑚𝑚𝑖𝑖𝑖𝑖 + ∑𝛽𝛽𝑁𝑁𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 +

∑𝑌𝑌𝑌𝑌𝑌𝑌𝐶𝐶𝑖𝑖𝑖𝑖 + ∑𝐼𝐼𝐶𝐶𝐼𝐼𝑖𝑖𝑖𝑖 + 𝜇𝜇𝑖𝑖𝑖𝑖         (4.2) 

The regression coefficient 𝛽𝛽2  denotes the extent of the moderating relationship.  

Two concerns exist when examining the relation between customer concentration and firm growth. 

First, the results may simply be driven by unobservable variables affecting both customer 

concentration and firm growth. Second, endogeneity issue; customer concentration itself may be 

the result of firm growth. We therefore perform 2-Stage Least Squares (2SLS) regressions using 

the predicted value of customer concentration similar to Model 3.3 then examine the association 

between predicted value of customer concentration and firm growth in second stage. The 2SLS 

regression model is written as follows: 

Stage 2: 𝐺𝐺𝐶𝐶𝐶𝐶𝑤𝑤𝐶𝐶ℎ𝑖𝑖𝑖𝑖 = 𝛿𝛿0 + 𝛿𝛿1 (𝑃𝑃𝐶𝐶𝑌𝑌𝐼𝐼𝑅𝑅𝑃𝑃𝐶𝐶𝑌𝑌𝐼𝐼_𝐶𝐶𝐶𝐶) + ∑𝛿𝛿𝑁𝑁𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 + ∑𝑌𝑌𝑌𝑌𝑌𝑌𝐶𝐶𝑖𝑖𝑖𝑖 + ∑𝐼𝐼𝐶𝐶𝐼𝐼𝑖𝑖𝑖𝑖 + 𝜇𝜇𝑖𝑖𝑖𝑖    

            (4.4) 

4.3.1 Variable definitions 

Customer concentration 

As explained in the previous chapter, we construct three different measures (CCTS, CCAverage, 

and CCHHI) to capture the extent to which a firm’s customer base is concentrated. 

Growth 

We measure firm growth in three different ways: annual change in a firm’s total sales, total assets 

and the number of employees; these are similar to the definitions used by Levine (2017), Ouimet 

and Zarutskie (2014), Kim (2017) and Patatoukas (2012). 
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Moderating variables 

The first moderating variable is founder-CEO. Following Gao and Jain (2012), Block (2012) and 

Anderson et al. (2009) we define founder-CEO as a dichotomous variable that takes on the value 

of one if the firm is led by the founder, and zero otherwise. The second moderating variable is 

CEO age. It is determined by the age of a CEO at the year of analysis. To check for robustness, 

the CEO age variable is also measured through age groups with ten-year intervals, e.g., 25–34, 35–

44, 45-54, 55-64, more than or equal to 65 years of age. 

Control variables 

We use several firm-specific factors as control variables like firm size, leverage, and firm age. 

Small, young, and high leverage firms may face higher growth. We also use industry and year 

controls. 

All the variables used in the study are defined in Table 4.1. 

[Insert Table 4.1 here] 

4.3.2 Data 

We examine a dataset of U.S. manufacturing firms with major customers during the period 2007-

2015. The major customers account for 10% or more of the firm’s sales revenues. We collect 

information on the customer concentration firms from Orbis Database3. CEO age is collected from 

the DEF14A corporate proxy statement in the SEC filing. Stock price data is obtained from 

Datastream. Following Patatoukas (2012), we mitigate the impact of financial distress by 

eliminating firm-years in which the operating margin of a firm is negative, and the book value of 

equity is negative. The final sample consists of an unbalanced panel of 2,265 firm-year 

observations covering 455 manufacturing firms. Refer Table 3.2 for the distribution of the firms 

across industries and years.  

 

                                                 
3 Orbis only provides segment data about the major customers of U.S. firms. The time span, between 2007 to 2015, is 
selected because of the availability of data from Orbis. 
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4.4.1 Descriptive statistics 

Table 4.2 reports the summary statistics for customer concentration, firm characteristics, firm 

growth and CEO characteristics. Summary statistics for customer concentration and firm 

characteristics are explained in the previous chapter. For the growth measures, we observe that the 

median (average) firm in this sample has a Sales growth of 5.37% (10.4%), Assets growth of 4.26% 

(10%), and Employee growth of 1.81% (5.36). We also find that the median (average) value of the 

market-to-book ratio is 1.12 (1.36) and that of capital expenditure is 2.7% (4.57%). Patatakous 

(2012) finds a sales growth of 13% on average, while Itzkowitz (2015) reports an average market-

to-book ratio of 1.71. With regard to personal traits of CEOs, we observe that 24.6% of our sample 

firms have founder-CEOs, while the average (median) age of the CEO is 55 years. 

[Insert Table 4.2 here] 

The pairwise correlation coefficients between the key variables are presented in Table 4.3. We 

note that customer concentration (CC) is positively correlated with firm growth, suggesting that 

growth is higher when customer concentration increases. The two variables representing customer 

concentration, CCAverage and CCHHI, show statistically significant positive correlations with the 

firm growth measures. The third measure, CCTS, shows an insignificant relationship with growth. 

In general, these results are consistent with the hypothesis that firms with a high customer 

concentration grow more. The CEO_founder variable is positively correlated with firm growth 

while CEO_age  is negatively correlated. We evaluate the potential presence of multicollinearity 

by computing the variance inflation factors (VIF). All VIF values are around 1, thereby indicating 

that multicollinearity is not a concern in the dataset.  

[Insert Table 4.3 here] 
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4.4.2 Multivariate analysis 

Customer concentration and firm growth 

Hypothesis 4.1 states that customer concentration increases firm growth. We use three firm growth 

measures: Sales growth, Assets growth, and Employee growth. The OLS regression results of the 

three measures of customer concentration are presented in Panel A of Table 4.4. We find that all 

the coefficients of customer concentration measure (CCTS) are positive and statistically significant 

at 1%. The positive coefficients are consistent with the hypothesis that firms with a higher 

customer concentration exhibit higher firm growth. The customer concentration coefficient is 7.4 

for Sales growth, 5.23 for Assets growth and 4.35 for Employee growth. In economic terms, the 

results indicate that one standard deviation increase in CCTS leads to an increase in Sales growth 

by 5.844, Assets growth by 4.13 and Employee growth by 3.43. The results clearly show that 

customer concentration has an increasing impact on the growth rate of firms. The findings remain 

unchanged when customer concentration is measured by CCAverage and CCHHI and with the 

other firm growth measures (Columns 4 - 9). 

[Insert Table 4.4 here] 

The coefficients of the control variables are generally consistent with the expectation. For example, 

big firms exhibit higher growth. Leverage and firm age mostly show significant negative 

coefficients, indicating that lower debt and being a younger firm lead to higher growth. 

Panel B of Table 4.4 shows the regression results related to the fixed effects regressions of 

customer concentration on firm growth. Panel regression is performed because of the potential 

concerns regarding omitted variables and individual heterogeneity. The Hausman test indicates 

that the fixed effects model is suitable for the regression. The results from Models (4), (7) and (9) 

show that customer concentration positively affects firm growth. The coefficients of other models 

are statistically insignificant. 

                                                 
4 The detailed calculation is as follows: the standard deviation of CCTS is 0.244 (Table 4.2); the standard deviation 
of Sales growth is 0.309 (Table 4.2) and the estimated CCTS regression coefficient in Table 4.4 is 7.40. Thus, one 
standard deviation increase in CCTS leads to an increase in Sales growth by 7.40 * (0.244/0.309) = 5.84. 
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We further control for the endogenous relationship between customer concentration and firm 

growth using 2SLS regression. The 2SLS method helps alleviate endogeneity concerns arising 

from unobserved omitted variables and reverse causality. For example, we are unable to observe 

whether different customer–supplier relationships are governed by implicit versus explicit 

contracts, and the existence of a manager-specific relationship between customers and suppliers. 

We apply instrumental variables using lagged industry averages based on the firm’s 2-digit SIC 

industry on the notion that these are correlated with our customer concentration measures but 

uncorrelated with the error terms. 

The results from the 2SLS estimations presented in Table 4.5 continue to show that customer 

concentration leads to an increase in firm growth. The coefficients of the predicted CCs for the 

three measures are positive and significant for nearly the all models; the exceptions are Models 

(1), (3) and (4). Once again, the conclusion regarding the increase in firm growth due to customer 

concentration remains unchanged. 

[Insert Table 4.5 here] 

Additionally, we undertake a robustness check by examining multiple major customers. 51% of 

the firms in the sample have one major customer and the rest have multiple major customers. We 

run an analysis similar to Model (1) by splitting the sample into 2 subsamples, one consisting of 

firms with only one major customer and the other with more than one major customer. The results 

are presented in Table 4.6. We find that the positive relationship between customer concentration 

and growth rates becomes stronger in the subsample with only one major customer. We find small 

positive regression coefficients when there are several major customers. The positive CCHHI 

coefficient confirms that growth rate increases when firms deal with one big major customer. 

[Insert Table 4.6 here] 

The moderating effect of founder-CEO 

To evaluate whether firm growth is moderated by founder-CEO, we estimate the joint effect of 

founder-CEO and customer concentration. Table 4.7 shows a direct positive relationship between 

founder-CEO and firm growth. However, when the founder-CEO variable interacts with customer 

concentration, the relationship becomes negative. In terms of the direct relationship with firm 
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growth, the findings support the argument that a founder-CEO can boost firm growth; however, 

when a firm has a high customer concentration and is led by the founder-CEO, the firm growth 

declines. The findings from six out of nine models show significant negative coefficients for the 

interaction term CC x CEO_founder. A negative interaction coefficient suggests that founder-CEO 

is risk-averse, thus lowering risky activities and limiting firm growth thereby signaling a higher 

likelihood of continuity of business. Hypothesis 4.2 is therefore accepted; the relationship between 

customer concentration and firm growth is weaker in the presence of founder-CEOs. 

[Insert Table 4.7 here] 

The moderating effect of CEO age 

Table 4.8 shows the direct and joint effects of CEO age and customer concentration on firm 

growth. We observe a direct negative and statistically significant relationship between CEO age 

and firm growth. The negative relationship supports the argument that young CEOs are risk-averse 

and have fewer abilities to accelerate firm growth. However, the interaction coefficients between 

CEO age and customer concentration diverge from our hypothesis in that they are neither negative 

nor positive across most growth specifications. An exception is the model in Column (7) whose 

coefficient for the interaction term CC x CEO_Age is significantly negative. The weak and 

insignificant results show that CEO age is not a significant driver of firm growth when firms are 

dealing with high customer concentration. Therefore, we reject the Hypothesis 4.3 where the 

relationship between customer concentration and firm growth is stronger in case of younger CEOs. 

[Insert Table 4.8 here] 

Alternative measures of key variables 

Regressions using alternate measures of the key variables of firm growth, CEO age, firm size, and 

leverage are consistent with the primary regression results, suggesting that a greater customer 

concentration is associated with higher firm growth. Using alternative measures for firm growth 

and control variables does not change the results qualitatively. For example, for firm growth we 

use capital expenditure and market-to-book ratio; firm size we use the natural log of sales and 

market capitalization; for leverage, we use book value of long-term debt scaled by book value of 

long-term debt and market value of equity, and the results are similar. Using the group age with 
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ten-year intervals does not change the results of moderating effect. Thus, the primary results are 

robust to alternative measures of key variables. 

 

Firms with major customers often provide a valuable input in management forecasts, analyst 

forecasts and even in IPO prospectuses, as the concentration of customers is understood to increase 

economies of scales and improve operating efficiency. Nonetheless, relying on large customers 

has its deficits. While previous studies have widely recognized and verified the existence of 

customer concentration gains and costs, we examine the effect of customer concentration on firm 

growth, an issue that has so far remained unexplored. On empirically analyzing a sample of U.S. 

manufacturing companies from 2007 to 2015, we find that firms with a concentrated customers-

base experience growth in sales, assets and employees. 

Our study suggests that customer concentration can accelerate firm growth, consistent with the 

motive of commitment towards relation specific investments. Major customers transfer their 

growth, as they potentially exploit more of their bargaining power, into enhancing firm growth. 

We also examine how the positive consequence of customer concentration on firm growth is 

affected by founder-CEO and CEO age. We find that a founder-CEO is likely to weaken the 

relationship, while the age of CEO has no effect. 

We perform several robustness checks of the results and deal with the endogeneity issue using 

fixed effect regressions, 2SLS regressions and analyzing subsamples. The obtained results are 

similar. Several of the fixed effects regressions have insignificant coefficients apparently due to a 

short panel with very few observations per firm. Our data are limited by having only focal firms 

and not taking the characteristics of major customers into consideration. This lack of data remains 

a notable limitation of the study, and we are unable to infer the extent of the growth based on the 

major customer’ growth status. Future research could analyze a longer panel and include the 

supplier-seller-customer relationship triad to draw a firm conclusion. 

Understanding the trade-offs associated with customer concentration is important because of the 

economic significance of customer concentration. This study sheds light on one additional benefit 

induced by a bilateral relationship, reflected in the transfer of major customer growth along the 
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supply chain. Future research would benefit from an understanding of how the relative bargaining 

power of business partners can affect a firm’s growth opportunities. Overall, our analysis suggests 

that the benefits related to customer concentration need to be understood better and could give new 

insights into important research topics, such as the issue of optimal concentration, and the 

possibility of a non-linear relationship between customer concentration and firm growth. 
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Table 4.1 Variable definitions 
 
Variables Label Description Source  

 
Customer concentration CCTS The fraction of firm’s total sales to all 

customers accounting for at least 10% of total 
sales. 

Orbis; Major 
Customer Segment  

 CCAverage CCTS/ number of major customer 
 CCHHI Customer sales-based Herfindahl-Hirschman 

Index. 
    
Firm growth  

Sales growth Sales growth (Current year's net sales or revenues / last 
year's total net sales or revenues) - 1  

Datastream; 
WC08631 

Asset growth Asset growth (Current year's book value of total assets / 
last year's total assets) - 1 

Datastream; 
WC08621 

Employee growth Employee 
growth 

(Current year's total employees / last year's 
total employees) - 1 

Datastream; 
WC08626 

    
Moderating variables  

Founder-CEO CEO_founder A dummy variable that takes on the value 1 if 
the firm is led by a founder-CEO, and 0 
otherwise. 

SEC filing 
(DEF14A) 

CEO age CEO_age Age of CEO at the current year (Natural 
logarithm is used in regressions) 
 

SEC filing 
(DEF14A) 

Control variables    
Firm size ($Million) Size  Book value of total assets. (Natural logarithm 

is used in regressions) 
Datastream; 
WC02999 

Leverage Leverage (Short term debt & current portion of long 
term debt + long term debt) / book value of 
total assets * 100 

Datastream; 
WC08236 

Firm age (year) Age The number of years since the year of the 
firm’s incorporation. (Natural logarithm is 
used in regressions) 

Datastream; 
WC18273 
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Table 4.2 Descriptive statistics 
 

The sample consists of U.S. manufacturing firms with major customers (defined as a firm completing at 
least 10% of its total sales with particular customers). An unbalanced panel of 2265 firm-year observations 
for the fiscal years 2007-2015 are analyzed. All continuous variables are winsorized within the 1st and 99th 
percentiles. All the variables are defined in Table 4.1. 

 

Variables N Mean SD Q1 Median Q3 
CCTS 2265 0.372 0.244 0.150 0.310 0.530 
CCAverage 2265 0.218 0.161 0.120 0.170 0.250 
CCHHI 2265 0.117 0.166 0.020 0.050 0.140 
       
Sales growth 2187 0.104 0.309 -0.061 0.054 0.201 
Asset growth 2223 0.100 0.288 -0.057 0.046 0.183 
Employee growth 2130 0.054 0.229 -0.059 0.018 0.116 
       
CEO_founder 1966 0.246 0.431 0.000 0.000 0.000 
CEO_age (year) 1941 55.503 8.302 50.000 55.000 61.000 
       
Asset ($million) 2265 870.1 1578.6 70.91 273.4 819.2 
Leverage 2265 0.388 0.235 0.194 0.353 0.578 
Age (year) 2265 21.27 25.569 11.00 23.00 43.00 
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Table 4.3 Pearson correlation matrix  
 

All variables are defined in Table 4.1. * denote statistical significance at the 5%. The last column, VIF, contains Variance Inflation Factors (VIF) to 
test potential multicollinearity problems. VIF is computed based on regression of Sales growth, CCTS, CEO_founder  and all control variables. 

 
  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) VIF 
(1) CCTS 1.00           1.31 
(2) CCAverage 0.65* 1.00           
(3) CCHHI 0.81* 0.90* 1.00          
(4) Sales growth 0.04* 0.08* 0.08* 1.00        1.12 
(5) Asset growth 0.02 0.04* 0.04* 0.52* 1.00        
(6) Employee growth 0.02 0.04* 0.05* 0.40* 0.51* 1.00       
(7) CEO_founder 0.01 0.05* 0.06* 0.04* 0.11* 0.03 1.00     1.08 
(8) CEO_age (log) -0.01 0.01 -0.01 -0.09* -0.11* -0.06* 0.03 1.00     
(9) Asset (Log) -0.16* -0.18* -0.16* 0.02 0.07* 0.11* -0.03 -0.09* 1.00   1.15 
(10) Leverage -0.07* -0.01 -0.03 -0.01 -0.04 0.01 -0.17* -0.03 0.14* 1.00  1.13 
(11) Age (Log) 0.17* 0.22* 0.23* -0.11* -0.14* -0.08* -0.08* 0.26* -0.10* 0.05* 1.00 1.10 
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Table 4.4 The effect of customer concentration on firm growth 
 

The table presents the results from the OLS firm growth regression with customer concentration and firm-specific control variables. The regressions 
are corrected for heteroscedasticity using Huber/ White or sandwich estimators. All the variables are defined in Table 4.1. The p-values are in 
parentheses. *, **, and *** denote a statistical significance at the 10%, 5% and 1% levels, respectively. 

 
Panel A: OLS regression 
 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) 
 CC = CCTS CC = CCAverage CC = CCHHI 
 Sales 

growth 
Asset 
growth 

Employee 
growth 

Sales 
growth 

Asset 
growth 

Employee 
growth 

Sales 
growth 

Asset 
growth 

Employee 
growth 

Customer concentration (CC) 7.40** 5.23* 4.35* 21.1*** 13.3*** 10.5*** 20.6*** 14.3*** 11.0*** 
 (0.02) (0.05) (0.06) (0.00) (0.00) (0.01) (0.00) (0.00) (0.01) 
          
Size 0.35 1.30*** 1.37*** 0.50 1.39*** 1.43*** 0.47 1.38*** 1.42*** 
 (0.40) (0.00) (0.00) (0.23) (0.00) (0.00) (0.26) (0.00) (0.00) 
          
Leverage -2.50 -7.23*** -2.00 -2.81 -7.51*** -2.20 -2.57 -7.33*** -2.08 
 (0.39) (0.01) (0.36) (0.33) (0.01) (0.32) (0.37) (0.01) (0.35) 
          
Age -3.65*** -3.84*** -1.75*** -4.15*** -4.12*** -1.98*** -4.17*** -4.19*** -2.02*** 
 (0.00) (0.00) (0.01) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
          
Constant 25.5*** 18.7*** -1.71 23.2*** 17.7*** -2.29 25.6*** 18.9*** -1.35 
 (0.00) (0.00) (0.73) (0.00) (0.01) (0.64) (0.00) (0.00) (0.78) 
Industry controls Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Year controls  Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Firm controls No No No No No No No No No 
Observations 2187 2223 2130 2187 2223 2130 2187 2223 2130 
Adjusted R2 0.16 0.16 0.14 0.17 0.16 0.14 0.17 0.17 0.14 
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Panel B: Fixed effect regression 
 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) 
 CC = CCTS CC = CCAverage CC = CCHHI 
 Sales 

growth 
Asset 
growth 

Employee 
growth 

Sales 
growth 

Asset 
growth 

Employee 
growth 

Sales 
growth 

Asset 
growth 

Employee 
growth 

Customer concentration (CC) 1.42 4.13 -1.08 23.6** 0.93 7.35 19.1* 2.97 8.45* 
 (0.84) (0.47) (0.82) (0.03) (0.91) (0.22) (0.09) (0.71) (0.10) 
          
Size 4.62** 12.3*** 5.96*** 4.64** 12.3*** 5.97*** 4.70** 12.3*** 6.00*** 
 (0.03) (0.00) (0.00) (0.03) (0.00) (0.00) (0.03) (0.00) (0.00) 
          
Leverage 16.7*** 16.4*** 5.54 17.8*** 16.2*** 6.00 17.5*** 16.3*** 6.01 
 (0.00) (0.01) (0.25) (0.00) (0.01) (0.21) (0.00) (0.01) (0.21) 
          
Age -25.5*** -18.0*** -10.3** -25.5*** -18.0*** -10.2** -25.5*** -18.0*** -10.1** 
 (0.00) (0.00) (0.04) (0.00) (0.00) (0.05) (0.00) (0.00) (0.05) 
          
Constant 30.2 -85.0** -33.2 24.3 -83.5** -36.2 26.8 -83.8** -35.9 
 (0.34) (0.01) (0.24) (0.44) (0.02) (0.20) (0.39) (0.02) (0.20) 
Industry controls No No No No No No No No No 
Year controls  Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Firm controls Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Observations 2187 2223 2130 2187 2223 2130 2187 2223 2130 
Adjusted R2 0.20 0.27 0.17 0.21 0.27 0.17 0.21 0.27 0.17 
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Table 4.5 2SLS regression of customer concentration on firm growth  
 

This table presents the results from 2-Stages Least Squares regressions relating customer concentration and firm growth. Predicted value of customer 
concentration from the first-stage regression is used as the primary independent variable for the second-stage regression. p-values are reported in the 
parentheses below each coefficient estimate. See Table 4.1 for the variable definitions. *, **, and *** denote a statistical significance at the 10%, 
5% and 1% levels, respectively. 

 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 
 CC = CCTS CC = CCAverage CC = CCHHI 
 Sales 

growth 
Asset 
growth 

Employee 
growth 

Sales 
growth 

Asset 
growth 

Employee 
growth 

Sales 
growth 

Asset 
growth 

Employee 
growth 

Predicted_CC -3.21 1.97* -0.60 10.5 11.4* 9.21* 9.66* 14.9** 9.24* 
 (0.54) (0.08) (0.88) (0.18) (0.10) (0.10) (0.07) (0.03) (0.09) 
          
Size 0.23 1.35*** 1.37*** 0.43 1.47*** 1.49*** 0.41 1.50*** 1.49*** 
 (0.55) (0.00) (0.00) (0.26) (0.00) (0.00) (0.29) (0.00) (0.00) 
          
Leverage -3.48 -7.66*** -2.18 -3.12 -7.73*** -2.02 -2.99* -7.49*** -1.91 
 (0.22) (0.00) (0.32) (0.27) (0.00) (0.35) (0.09) (0.00) (0.38) 
          
Age -3.15*** -3.64*** -1.55** -3.71*** -4.00*** -1.94*** -3.70*** -4.18*** -1.96*** 
 (0.00) (0.00) (0.01) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
          
Constant 31.4*** 20.1*** 1.65 26.5*** 17.7*** -1.36 27.9*** 18.5*** -0.29 
 (0.00) (0.00) (0.74) (0.00) (0.00) (0.77) (0.00) (0.00) (0.95) 
Industry controls Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Year controls  Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Firm controls No No No No No No No No No 
Observations 2187 2223 2130 2187 2223 2130 2187 2223 2130 
Adjusted R2 0.16 0.16 0.13 0.17 0.16 0.14 0.17 0.16 0.14 
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Table 4.6 Multiple major customer and firm growth 
 

This table presents the OLS regressions relating customer concentration and firm growth by splitting the sample into one major customer and multiple 
major customers.CC is based on the CCHHI.  p-values are reported in the parentheses below each coefficient estimate. See Table 4.1 for the variable 
definitions. *, **, and *** denote a statistical significance at the 10%, 5% and 1% levels, respectively. 

 

 Firms with one major customer Firms with multiple major customers 
 (1) (2) (3) (4) (5) (6) 
 Sales growth Asset growth Employee growth Sales growth Asset growth Employee growth 
CCHHI 28.7*** 17.4*** 12.2** 5.00 9.55 9.17* 
 (0.00) (0.00) (0.02) (0.56) (0.19) (0.10) 
       
Size 1.03** 1.49*** 1.01*** -0.14 1.29** 1.99*** 
 (0.04) (0.00) (0.01) (0.85) (0.05) (0.00) 
       
Leverage -4.81 -12.4*** -3.15 -1.54 -1.61 -0.96 
 (0.21) (0.00) (0.29) (0.73) (0.71) (0.77) 
       
Age -4.40*** -4.02*** -2.29*** -4.15*** -4.51*** -1.60* 
 (0.00) (0.00) (0.01) (0.00) (0.00) (0.09) 
       
Constant 24.4*** 20.1** 5.78 30.5*** 18.5* -10.1 
 (0.00) (0.01) (0.37) (0.01) (0.07) (0.17) 
Industry controls Yes Yes Yes Yes Yes Yes 
Year controls  Yes Yes Yes Yes Yes Yes 
Firm controls No No No No No No 
Observations 1109 1129 1077 1078 1094 1053 
Adjusted R2 0.10 0.10 0.15 0.15 0.14 0.13 
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Table 4.7 The moderating effect of founder-CEO 
 

This table presents the OLS firm risk regressions with the joint effect of founder-CEO and customer concentration. CC is based on CCHHI for the 
customer concentration measure. The regressions are corrected for heteroscedasticity using Huber/ White or sandwich estimators. All the variables 
are defined in Table 4.1. p-values are in parentheses. *, **, and *** denote a statistical significance at the 10%, 5% and 1% levels, respectively. 

 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) 
 CC = CCTS CC = CCAverage CC = CCHHI 
 Sales 

growth 
Asset 
growth 

Employee 
growth 

Sales 
growth 

Asset 
growth 

Employee 
growth 

Sales 
growth 

Asset 
growth 

Employee 
growth 

Customer concentration (CC) 7.25* 5.88* 6.74** 28.2*** 19.1*** 17.4*** 24.0*** 16.9*** 17.3*** 
 (0.08) (0.07) (0.02) (0.00) (0.00) (0.00) (0.00) (0.01) (0.00) 
          
CEO_Founder 3.01 7.02*** 4.17** 4.89* 8.57*** 5.16*** 2.89* 6.82*** 3.27** 
 (0.28) (0.01) (0.05) (0.10) (0.00) (0.01) (0.10) (0.00) (0.02) 
          
CC*CEO_Founder -1.30 -1.93 -7.54* -13.3** -11.8 -17.9** -8.32** -7.55* -17.6** 
 (0.86) (0.77) (0.10) (0.01) (0.25) (0.02) (0.03) (0.07) (0.02) 
          
Size 1.27*** 1.91*** 1.60*** 1.44*** 2.00*** 1.65*** 1.37*** 1.96*** 1.63*** 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
          
Leverage -1.19 -5.06* -2.23 -1.40 -5.27* -2.37 -1.25 -5.19* -2.34 
 (0.70) (0.08) (0.35) (0.65) (0.07) (0.32) (0.68) (0.07) (0.33) 
          
Age -2.88*** -2.28*** -2.06*** -3.57*** -2.68*** -2.36*** -3.49*** -2.67*** -2.38*** 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
          
Constant 6.25 0.42 -4.22 2.69 -1.37 -5.03 6.62 1.11 -3.04 
 (0.31) (0.95) (0.38) (0.66) (0.82) (0.30) (0.26) (0.85) (0.52) 
Industry controls Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Year controls  Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Firm controls No No No No No No No No No 
Observations 1905 1938 1885 1905 1938 1885 1905 1938 1885 
Adjusted R2 0.16 0.16 0.15 0.17 0.17 0.15 0.17 0.17 0.15 
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Table 4.8 The moderating effect of CEO age 
 

This table presents the OLS firm risk regressions with the joint effect of CEO age and customer concentration. CC is based on CCHHI customer 
concentration measures. The regressions are corrected for heteroscedasticity using Huber/ White or sandwich estimators. All the variables are defined 
in Table 4.1. p-values are in parentheses. *, **, and *** denote statistical significances at the 10%, 5% and 1% levels, respectively. 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 
 CC = CCTS CC = CCAverage CC = CCHHI 
 Sales 

growth 
Asset 
growth 

Employee 
growth 

Sales 
growth 

Asset 
growth 

Employee 
growth 

Sales 
growth 

Asset 
growth 

Employee 
growth 

Customer concentration (CC) -33.6 -29.2 53.0 28.3*** 17.1*** 11.9** 33.7*** 21.8*** 16.1** 
 (0.73) (0.73) (0.51) (0.00) (0.00) (0.03) (0.00) (0.01) (0.03) 
          
CEO_Age -18.6** -21.9*** -3.54 -13.6*** -18.0*** -7.54* -12.7*** -17.2*** -6.96* 
 (0.03) (0.01) (0.62) (0.00) (0.00) (0.06) (0.01) (0.00) (0.09) 
          
CC*CEO_Age 10.3 8.50 -11.8 -0.97 -0.54 0.13 -2.58* -1.71 -0.82 
 (0.67) (0.68) (0.56) (0.33) (0.53) (0.86) (0.08) (0.15) (0.42) 
          
Size 0.88** 1.62*** 1.40*** 1.07*** 1.74*** 1.44*** 0.96** 1.68*** 1.41*** 
 (0.03) (0.00) (0.00) (0.01) (0.00) (0.00) (0.01) (0.00) (0.00) 
          
Leverage 0.59 -5.40* -1.52 0.023 -5.83** -1.65 -0.014 -5.88** -1.73 
 (0.85) (0.06) (0.52) (0.99) (0.04) (0.49) (1.00) (0.04) (0.47) 
          
Age -1.96** -1.34* -1.74** -2.73*** -1.81** -2.01*** -2.72*** -1.84** -2.04*** 
 (0.02) (0.09) (0.01) (0.00) (0.02) (0.00) (0.00) (0.02) (0.00) 
          
Constant 78.8** 87.1*** 10.5 57.2*** 70.6*** 26.2 59.7*** 71.6*** 26.6 
 (0.02) (0.01) (0.72) (0.01) (0.00) (0.13) (0.00) (0.00) (0.12) 
Industry controls Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Year controls  Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Firm controls No No No No No No No No No 
Observations 1881 1915 1869 1881 1915 1869 1881 1915 1869 
Adjusted R2 0.16 0.16 0.14 0.17 0.17 0.15 0.17 0.17 0.15 
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Chapter 5: The effect of customer concentration on 
corporate diversification 

 
 

Major customers serve as key stakeholders in many firms. Their presence would either affect 

or will be affected by firm’s strategic investments decisions. Corporate diversification is a 

typical example of such decision. A firm’s decision whether to diversify or not can give rise to 

a host of new issues regarding firm–customer relationships (Denis et al., 2002; Dimitrov and 

Tice, 2006; Itzkowitz, 2013). Although industrial diversification is a widespread strategy 

among firms worldwide, little is known about the empirical link between customer 

concentration and corporate diversification. This link is also, ex ante, unclear. 

On the one hand, the conventional view based on relative bargaining power emphasizes that 

firms with a concentrated customer base are held captive by their major customers, and are 

forced to be a focused firm (bargaining power view). However, in a portfolio context, firms 

with a few major customers are relatively undiversified in their sales, and are thus more likely 

to diversify to mitigate the risk of having major customers (risk management view). Most of 

the previous studies highlight the motivation for corporate diversification using the agency, 

market power and resource-based perspectives (Adam et al., 2007; Barney, 1991; Kim et al., 

2014; Knopf et al., 2002). 

One stream of the literature argues that firms may diversify to protect firm-specific asset 

investments made by their non-financial stakeholders such as employees, suppliers and 

customers (Cornell and Shapiro, 1987; Stulz, 2002; Titman, 1984). These stakeholders can 

demand firms to use various risk management techniques like corporate diversification to 

diversify their non-diversifiable risk in their relationship with the firm. The firm-specific asset 

investments also might discourage firms to diversify, nonetheless. The features of specific 

assets investments such as uniqueness, uncommonness, and non-transferability have made 

firms trapped in their current core ability and leave no room for other expansion activities. 

While the first three categories of corporate diversification motivation are widely discussed, the 

literature has so far paid limited attention to the important effect of stakeholder (specifically the 

major customers) on the corporate diversification policy. Important questions, such as the effect 

of relation specific characteristics on a firm’s diversification decision and how major customers 

affect a firm’s incentive to diversify into related or unrelated businesses, remain unanswered. 
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By analyzing a sample of U.S. firms from 2007-2015, we observe a negative relationship 

between customer concentration and the degree of corporate diversification. A higher level of 

customer dependency reduces the importance of the strategy of operating in multiple 

businesses. We further document that customer concentration has a negative relationship with 

related diversification. The finding suggests that customer concentrated firms prefer unrelated 

diversification to related diversification, and supports the risk management view. The negative 

association between customer concentration and corporate diversification is less pronounced 

for firms which are less likely to lose major customers or have greater bargaining power over 

their customers. 

This study contributes to the literature in two ways. First, the empirical finding shows how 

firms’ diversification policies are affected by their relationship with important stakeholders. 

Prior studies find that several factors such as market power (Kim et al., 2004), CEO risk taking 

incentives (Knopf et al., 2002), industry competition (Adam et al., 2007) and resource-base 

(Barney, 1991) affect firms’ diversification policies. The evidence of a stakeholder-based 

rationale presented here suggests that the bargaining power imbalance, which exists between 

firms and their major customers, may put pressure on the firms to diversify less. Second, the 

study highlights the role of a stakeholder’s relation specific investments in the incentives 

towards unrelated diversification. Firms may have incentives to engage in risk management 

activities, involving unrelated diversification, to reduce firm risk, and thus induce their 

stakeholders to make more firm-specific investments.  

The next section uses different theories and research to develop testable hypotheses. Section 

5.3 describes the empirical models and Section 5.4 the data. The results of the study are 

discussed in Section 5.5, followed by the conclusions in Section 5.6. 

 

In examining the impact of major customers on diversification activities, we use the agency 

theory (Jensen and Meckling, 1976), resource dependency theory (Pfeffer and Salancik, 1978), 

resource-based theory (Barney, 1991; Wernerfelt, 1984) and risk management theory (Jensen, 

1986; Markowitz, 1952, 1959). These four different perspectives shed light on different aspects 

of the relationship. The agency theory highlights the misalignment between the incentives of a 

firm’s managers and those of its owners. The resource dependence theory focuses on control, 

power, and vulnerability in a firm’s external resource provisions. The resource-based theory 
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focuses on seeking competitive advantage within the organization, in particular its resources. 

Finally, the risk management theory relates to diversifying sources of income in an imperfect 

capital market (tax, financial distress, financing cost). These different perspectives lead to 

different predictions of how customer concentration influences corporate diversification. 

5.2.1 Customer concentration and corporate diversification 

Dependence on an exchange partner basically constrains a firm’s options as the costs of 

implementing diversifications become prohibitively high at very high levels of dependence 

(Dwyer et al., 1987; Pfeffer and Salancik, 1978). The relative bargaining power literature 

emphasizes that firms with high customer concentrations are in weak position to make strategic 

investments decisions. They are forced to be focused as a result of commitment to specific 

investments and no room for other expansion activities. In fact, high levels of dependency hold 

a firm captive to such a relationship (Heide and John, 1988) and become trapped in its current 

competences (Holmqvist, 2004; Williamson, 2001). Firms that depend on major customers for 

a large proportion of their sales will avoid any business strategy that will distract their focus 

from their ongoing business. Gilbert (2005) explains that the rigidity in technologies, 

production processes, and management skills inhibit such firms from restructuring or 

downsizing to improve their performance and might force the customer concentrated firm to 

continue on its current core business. 

Major customers can also affect a firm’s corporate governance choices by enhancing 

monitoring and lowering agency conflicts within the firm (Johnson et al., 2010). This is because 

they are especially effective at disciplining managers by threatening to withhold future business 

as they directly observe internal operations of the firm such as product quality, pricing structure 

and inventory level (Cremers et al., 2008; Itzkowitz, 2015). More diversified firms are exposed 

to severe agency problems that can lead to inefficient resource allocation and information 

processing problems between multiple business divisions. Therefore, the presence of major 

customers might lower managers’ opportunistic behaviors to diversify for private purposes. 

Consequently, we formulate the following hypothesis: 

Hypothesis 5.1: Customer concentration negatively affects corporate diversification. 
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5.2.2 Customer concentration and related diversification 

The stakeholder bargaining power and resource-based perspectives suggest that a firm would 

opt for related diversification. As a firm increases its customer concentration, the interplay 

between connected businesses will move the firm forward into a related diversification strategy, 

simultaneously showing its relationship commitment to major customers. Related 

diversification enables a firm to take advantage of complementarities and synergies by 

deploying and leveraging existing resources and capabilities in future investments. For 

example, beneficial commonalities can emerge as a firm accumulates knowledge of and 

experience in more connected businesses (Andrés et al., 2017).  

However, the risk management view stipulates that customer concentration increases unrelated 

diversification. Corporate diversification helps to reduce risk if there is imperfect correlation 

between a firm’s cash-flow and multiple segments (Lewellen, 1971). Relatedness narrows the 

diversity of intangible resources emerging from current businesses, thereby reducing the range 

of future opportunities. As a result, the firm may become trapped in its current competences 

(Holmqvist, 2004; Williamson, 2001) and start to build up potential courses of action for the 

future beyond its limited scope of expertise (Hayward, 2002). 

Consequently, as the extent of a firm's related diversification increases, any supply chain 

disruption is likely to affect a larger fraction of the total business. A related diversified firm 

may take longer to recover from disruptions as it may have limited abilities to raise the resources 

needed to deal with disruptions (Bode et al., 2011). Moreover, unrelated diversified firms are 

able to exploit superior information to make better resource allocation choices through their 

internal capital markets, rather than the financial market (Myers and Majluf, 1984). 

Furthermore, due to the coinsurance effect, the ability to raise capital to deal with disruptions 

can increase with unrelated diversification (Lewellen, 1971).  

An agency explanation for diversification in concentrated customer-based firms also exists. 

Some authors find that managers are risk-averse and face significant personal costs if their firms 

become financially distressed or bankrupt (see e.g. Eckbo et al., 2016). High customer 

concentration can further magnify a CEO’s risk-aversion behaviour when there is an increase 

in volatility of cash flows and earnings and higher financial distress costs from specific 

investments that are pre-requisites to building relationships with major customers. Therefore, 
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managers have the incentive to diversify into unrelated businesses in order to hedge personal 

undiversified wealth risk. 

Firms might prefer unrelated diversification as a precaution against the loss of a major 

customer. Alternatively, we argue that firms in relationship with major customers might 

diversify into an unrelated business as a commitment to their customers. Despite the benefits 

of firm-specific investments to the firm, customers themselves are also concerned with the risks 

associated with making such investments (Cornell and Shapiro, 1987). The willingness of 

stakeholders to make firm-specific investments is a function of a firm’s total risk: the higher 

the risk, the fewer the firm-specific investments. To ensure optimal investment by their 

customers, and to prevent financial distress, firms can diversify into unrelated businesses as a 

commitment to their customers .  

Due to precautionary and commitment motivations, firms with a high customer concentration 

prefer unrelated diversification. Consequently, the second hypothesis is. 

Hypothesis 5.2: Among diversified firms, customer concentration negatively affects related 
corporate diversification. 

 

5.2.3 The moderating effect of product characteristics 

We examine the conditions when customer concentrated firms choose to diversify based on the 

relative bargaining power over their major customers. Studies argue that losing major customers 

could trigger a sizable drop in the firm’s cash flows (Hertzel et al., 2008). Rationally speaking, 

selling products which are difficult for the customer to imitate, and are highly un-substitutable, 

increases the firm’s bargaining power over the customer, which lowers the firm’s uncertainty 

of losing a major customer. Thus, more un-substitutable products implies greater firm 

bargaining power over the customers which will affect the firm’s motivation to diversify. As 

argued by Porter (1980) followed by Karuna (2007) and Hui et al. (2012), increases in the price-

cost margin implies that the firm is selling a non-generic product which is more difficult to find 

elsewhere. That is, the further it is from perfect competition, the further the product will be 

priced in comparison to a firm's marginal cost, and the more difficult it becomes for customers 

to switch the products as they have limited trading choices. Therefore, un-substitutable products 

(Substitutability) is interacted with customer concentration to formulate the third hypothesis, 

which is presented as follows:  
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Hypothesis 5.3: An un-substitutable product positively influences customer concentration and 

the degree of corporate diversification. 

Firms in durable goods industries often manufacture unique products which require specialized 

servicing or spare parts (Banerjee et al., 2008; Titman and Wessels, 1988). Customers of these 

firms rely on them to fulfill a large number of implicit claims such as maintenance services or 

the sale of spare parts. Hence, such customers have lower bargaining power over the firm and 

are less likely to force the firm to be more focused, and subsequently increase the degree of 

diversification. Firms in durable goods industries have a higher risk of losing major customers 

which encourages them to diversify more. Based on these arguments, we posit the following 

hypothesis: 

Hypothesis 5.4: A specialized/customized product firm positively influences customer 

concentration and the degree of corporate diversification. 

 
 

To examine the impact on corporate diversification, the following basic regression model is 

used: 

𝐷𝐷𝐼𝐼𝐷𝐷𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1 𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 + ∑𝛽𝛽𝑁𝑁𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 + ∑𝐼𝐼𝐶𝐶𝐼𝐼𝑖𝑖 + ∑𝑌𝑌𝑌𝑌𝑌𝑌𝐶𝐶 + 𝜇𝜇𝑖𝑖𝑖𝑖  (5.1) 

The dependent variable DIV is a measure of diversification of firm i in year t. The key 

explanatory variable is CCit which refers to customer concentration for firm i in year t. 𝛽𝛽1 is the 

regression coefficient to be estimated. The regression model includes several firm-specific 

factors like firm size, leverage, and firm age as control variables as well as industry and year 

dummy variables. 

The regression model to test Hypothesis 5.2 (the effect of customer concentration on related 

diversification) is specified as: 

𝑅𝑅𝑌𝑌𝐶𝐶𝑌𝑌𝐶𝐶𝑌𝑌𝐼𝐼𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1 𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 + ∑𝛽𝛽𝑁𝑁𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 + ∑𝐼𝐼𝐶𝐶𝐼𝐼𝑖𝑖 + ∑𝑌𝑌𝑌𝑌𝑌𝑌𝐶𝐶 + 𝜇𝜇𝑖𝑖𝑖𝑖  (5.2) 

where Relatedit  is the entropy component of the total entropy diversification index (Jacquemin 

and Berry, 1979). 
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To test the moderating effect of product characteristics on the relationship between customer 

concentration and diversification, Equation 5.1 is extended as follows:  

𝐷𝐷𝐼𝐼𝐷𝐷𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1 𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 + 𝛽𝛽2(𝐶𝐶𝐶𝐶 ∗ 𝑃𝑃𝐶𝐶𝐶𝐶𝐼𝐼𝑃𝑃𝑃𝑃𝐶𝐶)𝑖𝑖𝑖𝑖 + 𝛽𝛽3𝑃𝑃𝐶𝐶𝐶𝐶𝐼𝐼𝑃𝑃𝑃𝑃𝐶𝐶𝑖𝑖𝑖𝑖 + ∑𝛽𝛽𝑁𝑁𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 + ∑𝑌𝑌𝑌𝑌𝑌𝑌𝐶𝐶𝑖𝑖𝑖𝑖 +

∑ 𝐼𝐼𝐶𝐶𝐼𝐼𝑖𝑖𝑖𝑖(𝐹𝐹𝑅𝑅𝐶𝐶𝑚𝑚)  + 𝜇𝜇𝑖𝑖𝑖𝑖         (5.3) 

 

The variable Product is a proxy for a measure of firm’s un-substitutable product 

(Substitutability) and an indicator of a durable goods industry (Specialized). The regression 

coefficients 𝛽𝛽2  denote the extent of the moderating relationships. 

The instrumental variable technique is used to address potential endogeneity. Following 

Dhaliwal et al. (2016), the 2SLS regression is performed using the predicted value of customer 

concentration similar to Model 3.3, then examine the association between predicted value of 

customer concentration and corporate diversification in second stage using the following 

specification: 

Stage 2: 𝐷𝐷𝑅𝑅𝐶𝐶𝑖𝑖𝑖𝑖 = 𝛿𝛿0 + 𝛿𝛿1 (𝑃𝑃𝐶𝐶𝑌𝑌𝐼𝐼𝑅𝑅𝑃𝑃𝐶𝐶𝑌𝑌𝐼𝐼_𝐶𝐶𝐶𝐶) + ∑𝛿𝛿𝑁𝑁𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖 + ∑𝑌𝑌𝑌𝑌𝑌𝑌𝐶𝐶𝑖𝑖𝑖𝑖 + ∑ 𝐼𝐼𝐶𝐶𝐼𝐼𝑖𝑖𝑖𝑖 + 𝜇𝜇𝑖𝑖𝑖𝑖  

           (5.4) 

 

5.3.1 Variable definitions  

Customer concentration 

We construct three different measures (CCTS, CCAverage, and CCHHI) to capture the extent 

to which a firm’s customer base is concentrated. The calculation of these variables is explained 

in Chapter 3. 

Corporate diversification 

A firm is classified as diversified (Diversify=1) if it has more than one segment at the 4-digit 

SIC level, and not diversified if it has a single segment (Diversify=0). For already diversified 

firms, the degree of diversification is captured by two measures: the number of business 

segments (Andrés et al., 2017b; Kim et al., 2014; Singhal and Zhu, 2013), and the Herfindahl 

index (Andrés et al., 2017a; Hendricks et al., 2009). The first measure is simply a count of the 

number of segments at the 4-digit SIC code level (BS_Num). The Herfindahl index (BS_HHI) 

is computed as: 
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𝐵𝐵𝐶𝐶_𝐶𝐶𝐶𝐶𝐼𝐼 = 1 −�𝑃𝑃𝑠𝑠2
𝑛𝑛

𝑠𝑠=1

 

where n is the number of a firm's segments (at the 4-digit SIC code level) and Ps is the 

proportion of the firm's sales from business s. Focused firms have a BS_HHI equal to zero. The 

closer this index is to one, the higher the degree of diversification.  

The relatedness dimension can only be defined for firms with at least two businesses 

(diversified firms). Generally, the literature considers a firm as relatedly diversified when its 

business segments belong to the same 2-digit SIC industry. The relatedness measure is derived 

from the BS_Entropy, which is split into two components: Unrelated entropy (Unrelated) and 

Related entropy (Related). Following Jacquemin and Berry (1979) and Andrés et al. (2017a), 

the entropy measure (BS_Entropy) is calculated as: 

𝐵𝐵𝐶𝐶_𝐸𝐸𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸 = �𝑃𝑃𝑠𝑠

𝑛𝑛

𝑠𝑠=1

∗ ln �
1
𝑃𝑃𝑠𝑠
� 

  

where Ps is the proportion of a firm's sales in a particular business and s is a firm with n different 

4-digit SIC segments. This index has no upper boundary. 

Unrelated diversification is defined as: 

𝑈𝑈𝐶𝐶𝐶𝐶𝑌𝑌𝐶𝐶𝑌𝑌𝐶𝐶𝑌𝑌𝐼𝐼 = �𝑃𝑃𝑟𝑟

𝑚𝑚

𝑟𝑟=1

∗ ln �
1
𝑃𝑃𝑟𝑟
� 

where Pr is the proportion of a firm's sales in a particular business and r is a firm with m different 

2-digit SIC segments. Next, the proxy for relatedness is calculated by subtracting Unrelated 

from BS_Entropy. 

Related = BS_Entropy – Unrelated 

Moderating variable 

The moderating variable, product characteristics (Product), is measured in two ways. The first 

variable, Substitutability, is measured as the firm’s revenue divided by its operating expense, 

whereby increases in the price-cost margin implies that the firm is selling a non-generic product 
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which is more difficult to find elsewhere (Karuna, 2007; Nevo, 2001). The second variable, 

Specialized, is considered when a firm operates in the durable goods industry (Hui et al., 2012).  

Control variables 

Several firm-specific factors like firm size, leverage, firm age, risk and growth opportunity are 

used as control variables. These control variables reflect the standard usage in the literature 

(e.g., Andrés et al., 2017b; Berger and Ofek, 1995; Kim et al., 2014). For instance, the size of 

the firm can have a positive impact on corporate diversification. This relationship is in line with 

the expectation that larger firms have excess resources on account of the benefits from scale 

economies. Moreover, the variable firm age controls for the firm’s maturity. The older and more 

mature the firm is, the more positive the impact it will have on its level of diversification 

(Gomez-Mejia et al., 2010). Industry (two-digit SIC codes) and year controls are also used. 

A detailed description of the variables and their sources are presented in Table 5.1. 

[Insert Table 5.1 here] 

5.3.2 Data 

An unbalanced panel of U.S. firms is examined during the period 2007-2015. Financial and 

segment data is collected from Worldscope and stock market data from Datastream. 

Worldscope and Datastream are accessed through the Thomson ONE database by Thomson 

Reuters, which contains complete coverage of U.S. companies filing with the Securities 

Exchange Commission. 

A few sample selection criteria are applied to build a dataset consistent with prior research and 

thereby to ensure comparability of the results. First, firm-years with any segment in the financial 

services industry (SIC codes 6000-6999) and utility industry (SIC codes 4900-4999) are 

removed. Additionally, observations with missing data on total assets, total sales, and segment-

level sales are dropped. Observations with negative segment sales or total sales, or firms whose 

sum of segment sales is not within the range of 99-101% of a firm's reported total sales, are also 

excluded. We also require the sample firms to have total sales equal to or above $1 million. The 

final sample comprises 2,008 firm-year observations corresponding to 431 firms with major 

customers. 
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Figures 5.1 and 5.2 show the distribution of customer concentration and corporate 

diversification from the year 2007 to 2015. Figure 5.1 shows that the U.S. manufacturing firms 

have significant customer concentrations over the nine year period, although we observe a slight 

decrease in the last five years. Our diversification data in Figure 5.2 shows that corporate 

diversification increases gradually year by year; the BS_Num increases on average from 1.60 in 

year 2007 to 1.67 in year 2011, 1.73 (2012), 1.89 (2013), 1.94 (2014) and 2.02 (2015). These 

statistics show that the relationship between customer concentration and diversification goes in 

opposite direction over the years. The negative correlation provides an interesting insight when 

investigating the relationship. 

[Insert Figure 5.1 and 5.2 here] 
 

 

5.4.1 Descriptive statistics 

Panel A of Table 5.2 reports the summary statistics of the customer concentration, 

diversification, and firm characteristics measures. Firms in the 2008 observations deliver, on 

average (median), about 37% (31%) of their sales to major customers (CCTS). The average 

(median) of CCAverage is 0.21 (0.18) and the average (median) of CCHHI is 0.11 (0.06). The 

customer concentration measures are similar to those reported by Campello et al. (2017), and 

Itzkowitz (2015). They find total sales to major customer are 30% and 39%, respectively. 

Itzkowitz (2015) also reports a Herfindahl index of 0.14 for major customers (CCHHI). 

These firms, as can be seen in Panel A, have average total assets of $857 million, are 29 years 

old and have a leverage of 39%. They are similar to the Itzkowitz (2015) figures, among others, 

who report total assets of $829 million (average). About 77.9% of the sample firms producing 

specialized goods, and price-cost margin (Substitutability) shows an average of 0.825. 

We observe that 42% of the sample firms (843 observations) with major customers diversify. 

Panel B of Table 5.2 shows that the average of firm size ($1238), leverage (0.409) and age (32) 

for diversified CC firms are above the average of firm size ($851), leverage (0.39) and age (29) 

in full sample (Panel A). This statistics suggests that on average, diversified CC firms are 

bigger, higher leverage and older than the average of all CC firms. The average number of 

business segments is 3 (mean = 2.795) for the CC firms which are diversified. The BS_HHI 
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average shows that less than 50% (mean = 0.416) of CC firms are narrowly diversified. Most 

CC firms prefer unrelated diversification (19%) than related diversification (11%). 

[Insert Table 5.2 here] 

The pairwise correlation coefficients between the key regression variables are presented in 

Table 5.3. The Pearson correlation matrix shows that the diversification measures BS_Num and 

BS-HHI are negatively correlated with CCTS, CCAverage and CCHHI. Customer concentration 

(CCTS) has a negative relationship with related diversification. These results are consistent 

with the hypothesis that CC firms are less likely to diversify and prefer unrelated diversification. 

Following the literature, the potential presence of multicollinearity is evaluated by computing 

the variance inflation factors (VIF). All VIFs are around 1, thereby indicating that 

multicollinearity is not a big concern in the dataset. Overall, we observe that a major customer 

firm is negatively correlated with diversification, suggesting that corporate diversification is 

lower when the customer concentration increases.  

However, it is difficult to make any inference from a simple univariate analysis that does not 

control for many firm characteristics such as size, leverage, and investments, which are also 

related to corporate diversification. Thus, a multiple regression analysis will greatly assist in 

isolating any relationship between customer concentration and diversification while controlling 

for any other variation. In the next section, we analyze the association between customer 

concentration and degree of diversification in a multivariate setting. 

[Insert Table 5.3 here] 

The sample is divided into groups of low and high customer concentration. High customer 

concentration is above the median of CCTS (Panel A) and CCHHI (Panel B). Table 5.4 indicates 

that a high level of customer concentration is associated with lower diversification (2.65) and a 

low CCTS with a high BS_Num (mean = 2.9). The negative value of the differences in the means 

suggest that the diversification level is lower with high customer concentration than with low 

customer concentration. The mean and median differences are statistically significant at the 1% 

level for BS_Num and BS_HHI. 

[Insert Table 5.4 here] 

 



84 
 

5.4.2 Multivariate analysis 

Customer concentration and corporate diversification 

Panel A of Table 5.5 reports the probit estimation results for corporate diversification. We 

observe that customer concentrated firms are associated with significantly less corporate 

diversification, thus supporting the customer bargaining power hypothesis, which predicts a 

lower propensity for concentrated customer-based firms to diversify. The CC regression 

coefficients are negative and significant at the 1% and 5% levels in two out of three regressions. 

The estimated CCTS coefficient is −0.47 and for CCHI is -0.31. Consistent with the previous 

literature, we observe that firms which are large, mature and have high leverage are more 

diversified (Kim et al., 2014). The empirical findings show that firms tend to be focused when 

they are dealing with major customers.  

For the sample of firms that are already diversified, we present the regression results in Panel 

B. Columns (1), and (2) refer to customer concentration measured by CCTS, whereas Columns 

(3), and (4) represent CCAverage; and Columns (5), and (6) depict CCHHI. The results indicate 

a negative association between customer concentration and the degree of firm diversification. 

All the CC coefficients are negative and statistically significant. Specifically, the findings where 

a number of business segments (BS_Num) are used in Columns (1), (3) and (5) show negative 

and statistically significant coefficients (-0.29, p = 0.03; -0.39, p = 0.01; -0.31, p = 0.00). 

Likewise, the results in Columns (2), (4) and (6) indicate that the CC coefficients for BS_HHI 

are also significantly negative (-0.20, p = 0.00; -0.17, p = 0.01; -0.25, p = 0.00). Moreover, the 

control variables show significant coefficients and suggest that big, mature and lower leverage 

firms with major customers are more likely to diversify. Hence, we accept Hypothesis 5.1. 

[Insert Table 5.5 here] 

Customer concentration and related diversification 

Table 5.6 presents the estimation results of the effect of customer concentration on the 

relatedness of business segments for firms that have already chosen to diversify. We find that 

customer concentration has a negative and significant impact (at a 10% level) on related 

diversification based on two CC measures (Columns 1 and 3). The results support Hypothesis 

5.2. The negative coefficient for customer concentration suggests that related diversification is 

determined by a lower degree of customer concentration. Firms with high customer 
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concentration prefer unrelated diversification than related diversification. This is probably a 

risk management mechanism to mitigate the risk of losing a high portion of concentrated 

customer based sales.  

 [Insert Table 5.6 here] 
 

The moderating effect of product characteristics 

Un-substitutable products 

Panel A of Table 5.7 shows the joint effects of un-substitutable products that can moderate the 

impact of customer concentration on corporate diversification. As expected, the signs are 

significant at a 1% level and positive across the degree of diversification specifications. The 

results support Hypothesis 5.3. Specifically, the significant interaction terms CCTS x 

Substitutability for BS_Num in Column (1) (1.79, p = 0.00), and CCTS x Substitutability for 

BS_HHI in Column (2) (0.18, p = 0.09) imply that the higher the un-substitutable products, the 

greater the effect of customer concentration on the degree of diversification. The effect of CC 

on diversification is more pronounced when the customer’s un-substitutable products is high, 

which lessens the customer bargaining power over the focal firms. This is consistent with the 

notion that when the customer’s bargaining power is reduced due to its dependence on a firm 

for un-substitutable products, the customer’s diminished ability to control the firm increases the 

firm’s incentive to diversify. 

[Insert Table 5.7 here] 

Specialized / customized products 

We report in Panel B the findings in relation to specialized goods producing firms. As predicted, 

the positive effect of customer concentration on corporate diversification is more pronounced 

when firms produce specialized products. Specifically, a significant interaction term, namely 

CCTS x Specialized for BS_HHI in Column (2) (0.28, p = 0.00), and CCHHI x Specialized for 

BS_HHI in Column (6) (0.37, p = 0.00) suggest that when a firm produces specialized goods, 

this reduces the bargaining advantages of the customers over the firm and the extent to which 

a firm has control over the customers. As a result, the firm has the opportunity to increase its 

degree of corporate diversification. Firms operating in durable goods industries also face higher 
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risk due to the increased likelihood of losing major customers; therefore these firms tend to 

increase their degree of diversification. The results support Hypothesis 5.4. 

Similar to other studies examining the relation between customer concentration and firm 

characteristics, ours also faces the difficult challenge of addressing potential endogeneity 

issues, such as the reverse causality problem and simultaneity between customer concentration 

and firm diversification. Since the relationship between major customer and firm diversification 

can be endogenous and may be affected by unobservable factors (Hermalin & Weisbach, 1998), 

we use the 2-Stages Least Square (2SLS) estimation method to address these issues.  

Table 5.8 presents the second stage of the 2SLS estimation results. Average industry  customer 

concentration measures (IndCC) are used in the first-stage regression to obtain predicted values 

for the customer concentration measure. These predicted values are used as substitutes for the 

endogenous CC in the second-stage regressions. The results (four out of six significant 

coefficients) from the second-stage estimation continue to show that customer concentration 

leads to lower diversification. 

[Insert Table 5.8 here] 

Due to potential concerns regarding omitted variables and individual heterogeneity, a panel 

regression analysis is performed. We see that several fixed effects results are not consistent 

with those of the pooled OLS regressions. A fixed effects model is preferred for balance and 

long panel data and when the cross-sectional observations in the sample are not randomly drawn 

from a larger sample. However, the fixed effects regression technique may not provide a 

statistically efficient coefficient estimate in the case of an unbalanced and short panel with few 

observations per firm, relative to a pooled OLS analysis. This lack of support remains a 

limitation of the study.  

A robustness check, by examining multiple major customers, is also used. About half of the 

sample (51%) firms have one major customer; the rest of the firms have multiple major 

customers. A similar analysis to Model 5.1 is conducted by splitting the sample into sub-

samples of firms with only one major customer and with more than one major customer. The 

results are presented in Table 5.9. Customer concentration shows a negative relationship with 

the degree of diversification of firms in two groups; all regression coefficients are also 

statistically significant. However, we find that the negative relationship between the size of the 

customer concentration and firm diversification becomes stronger in the subsample with only 
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one major customer when diversification is measured by BS_Num (-0.47, p = 0.09 vs -0.19, p 

= 0.03). A smaller negative coefficient is noted when there are several major customers. The 

negative CCHHI coefficient confirms that the degree of corporate diversification decreases 

when firms have one big major customer. 

 
[Insert Table 5.9 here] 

 

 

The total number of exchange partners in business relationships such as strategic partnerships, 

cooperative relationships, and long-term contracts are reduced on increasing the customer 

concentration. Integration along the supply chain is tense with contracting problems between 

customers and suppliers. These problems allow powerful customers to define the trading terms 

to their own benefits, while forcing suppliers to make risky relation specific investments. High 

customer bargaining power limits supply firms from expanding their business across industries, 

thereby lowering corporate diversification.  

On analyzing a sample of U.S. manufacturing firms between 2007 and 2015, we find that 

customer concentration has a negative relationship with corporate diversification. This relation 

is less pronounced for firms which produce un-substitutable and specialized goods. Additional 

results from instrumental variable regressions show that our findings are robust when 

accounting for endogeneity. We also provide evidence that customer concentrated firms prefer 

unrelated diversification to related diversification. The finding is in line with the risk 

management argument and supports diversification motivation into an unrelated business. 

Overall, our findings suggest that the concentration of a firm’s customer base has a significant 

impact on its diversification policy. 
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Appendix 

 

  

Figure 5.1: Distribution of customer concentration for the years 2007-2015 

 

 

Figure 5.2: Distribution of corporate diversification for the years 2007-2015 
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Table 5.1 Variable definitions 
 
This table defines all the variables in the analysis. Segment and accounting data are collected from 
Worldscope, market data from Datastream, and customer concentration is extracted from Orbis. 

 

Variables Measure and 
Label 

Description 

   
Customer 
concentration 

CCTS The fraction of firm’s total sales to all customers that account for at 
least 10% of total sales. 

 CCAverage CCTS / number of major customers 
 CCHHI Customer sales-based Herfindahl-Hirschman Index. 

Diversification   
Diversify Diversify Indicator of one (Diversify=1) if it has more than one segment at the 4-

digit SIC level, and equals zero otherwise as a single segment company 
(Diversify=0). 

Degree of 
diversification 

Number of 
business segments 
(BS_Num) 

The number of segments at the 4-digit SIC code level. 

 Herfindahl Index 
(BS_HHI) 

Herfindahl index (Hirschman, 1964) based on a firm's 4 digit SIC code 
degree of diversification. 

Related 
diversification 

Related Related entropy component of the total entropy diversification index 
(Jacquemin and Berry, 1979). 

   
Moderating variables  
Product 
characteristics 

Substitutability The firm’s total annual sales / operating expense in year t 

 Specialized Indicator of one if firm operate in a durable goods industry, and equals 
zero otherwise. Durable goods manufacturers operate in industries with 
SIC codes 245, 250–259, 283, 301, and 324–399. 

Control 
variables 

Size ($Million) Book value of total assets (LnSize). 

 Leverage Ratio of total debts to book value of total assets. 

 Age (year) The number of years since the year of the firm’s date of incorporation 
(LnAge). 
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Table 5.2 Descriptive statistics 
 
Panel A presents the sample of U.S. manufacturing firms from 2007-2015. Panel B refers to the sub-
sample of firms with major customers (defined as a firm completing at least 10% of its total sales with 
particular customers). All continuous variables are winsorized within the 1st and 99th percentiles. All the 
variables are defined in Table 5.1. 

 

Panel A: Full sample 
 
Variables N Mean  Std. Dev. Q1 Median Q3 
CCTS 2008 0.370 0.245 0.157 0.305 0.533 
CCAverage 2008 0.209 0.160 0.130 0.176 0.240 
CCHHI 2008 0.110 0.165 0.025 0.055 0.148 
Diversify 2008 0.485 0.500 0.000 0.000 1.000 
BS_Num 2008 1.753 1.117 1.000 1.000 2.000 
BS_HHI 2008 0.175 0.240 0.000 0.000 0.393 
Substitutability 1953 0.817 0.323 0.589 0.842 0.993 
Specialized  2008 0.779 0.415 1.000 1.000 1.000 
Size ($Million) 2002 851.7 1602.2 63.60 237.7 778.8 
Leverage 2008 0.390 0.234 0.195 0.350 0.579 
Age 2008 29.52 21.85 12.00 24.00 43.00 

 

 

Panel B: Diversified firms with major customer(s)  
 
Variables N Mean  Std. Dev. Q1 Median Q3 
CCTS 843 0.345 0.241 0.140 0.260 0.490 
CCAverage 843 0.213 0.161 0.110 0.160 0.240 
CCHHI 843 0.111 0.166 0.020 0.050 0.120 
BS_Num 843 2.795 1.051 2.000 2.000 3.000 
BS_HHI 843 0.416 0.192 0.286 0.440 0.551 
BS_Entropy 843 0.305 0.362 0.000 0.122 0.598 
Related 843 0.112 0.254 0.000 0.000 0.000 
Unrelated 843 0.193 0.244 0.000 0.000 0.378 
Substitutability 822 0.659 0.259 0.460 0.636 0.839 
Specialized  843 0.753 0.432 1.000 1.000 1.000 
Size ($Million) 843 1238 1834 127.0 477.0 1434 
Leverage 843 0.409 0.244 0.200 0.390 0.619 
Age 843 32.058 23.640 13.000 27.833 46.000 
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Table 5.3 Pearson correlation matrix 
 
All variables are defined in Table 3.1. * denote statistical significance at the 5%. The last column, VIF, contains Variance Inflation Factors (VIF) to test potential 
multicollinearity problems. VIF is computed based on regression of BS_Num, CCTS, and all control variables 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) VIF 
(1) CCTS 1.00           1.25 
(2) CCAverage 0.66* 1.00           
(3) CCHHI 0.84* 0.87* 1.00          
(4) BS_Num -0.12* -0.13* -0.11* 1.00        2.10 
(5) BS_HHI -0.26* -0.15* -0.22* 0.63* 1.00        
(6) Related -0.06* 0.02 -0.03 0.22* 0.31* 1.00       
(7) Substitutability 0.12* 0.05* 0.10* -0.31* -0.54* -0.22* 1.00      
(8) Specialized  -0.02 -0.05* -0.04* -0.04 -0.04 0.01 0.06* 1.00     
(9) Size  -0.17* -0.14* -0.15* 0.38* 0.26* 0.25* -0.10* -0.04 1.00   1.71 
(10) Leverage -0.06* -0.02* -0.02 0.07* 0.07* 0.14* -0.08* 0.01 0.32* 1.00  1.50 
(11) Age 0.11* 0.16* 0.19* -0.01 0.08* 0.07* -0.14* -0.06* 0.01 0.14* 1.00 1.10 
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Table 5.4 Difference in means and medians 
 
This table presents differences in means and medians for the firm diversification variables across high 
and low customer concentration. All the variables are defined in Table 5.1. *, **, and *** denote a 
statistical significance at the 10%, 5% and 1% levels, respectively. 

 

 High CC Low CC Different in mean and median 
 Mean  Median  Mean  Median  Mean  Median  
Panel A: CC= CCTS       
BS_Num 2.653 2.000 2.895 2.000 -0.241*** 0.000* 
BS_HHI 0.380 0.401 0.442 0.467 -0.062*** -0.066*** 
       
Panel B: CC= CCHHI       
BS_Num 2.695 2.000 2.889 2.000 -0.194*** 0.000* 
BS_HHI 0.386 0.405 0.444 0.472 -0.058*** -0.068*** 
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Table 5.5  The effect of customer concentration on corporate diversification  
 

Panel A: Customer concentrated firm’s propensity to diversify 
 

This table presents the results of the probit model using diversification dummy as the dependent variable. 
All the variables are defined in Table 5.1. p-values are in parentheses. *, **, and *** denote a statistical 
significance at the 10%, 5% and 1% levels, respectively. 

 

 (1) (2) (3) 
 CC = CCTS CC = CCAverage CC = CCHHI 
    
Customer concentration (CC) -0.47*** -0.18 -0.13** 
 (0.00) (0.38) (0.05) 
    
Size  0.21*** 0.22*** 0.22*** 
 (0.00) (0.00) (0.00) 
    
Leverage  0.36*** 0.38*** 0.39*** 
 (0.01) (0.00) (0.00) 
    
Age 0.14*** 0.15*** 0.15*** 
 (0.00) (0.00) (0.00) 
    
Constant -3.28*** -3.61*** -3.56*** 
 (0.00) (0.00) (0.00) 

 
Industry controls Yes Yes Yes 
Year controls  Yes Yes Yes 
Firm control No No No 
Observations 2008 2008 2008 
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Panel B: Customer concentrated firm’s degree of diversification 
 

This table presents the results of the pooled OLS regressions using the degree of diversification as 
dependent variable. The sample includes firms that have already chosen to diversify. The regressions 
are corrected for heteroscedasticity using Huber/ White or sandwich estimators. All the variables are 
defined in Table 5.1. All the regressions control for industry and year effects. p-values are in parentheses. 
*, **, and *** denote a statistical significance at the 10%, 5% and 1% levels, respectively. 

 

 (1) (2) (3) (4) (5) (6) 
 CC = CCTS CC = CCAverage CC = CCHHI 

 BS_Num BS_HHI BS_Num BS_HHI BS_Num BS_HHI 
CC -0.29** -0.20*** -0.39** -0.17*** -0.31* -0.25*** 
 (0.03) (0.00) (0.01) (0.00) (0.05) (0.00) 
       
Size  0.26*** 0.019*** 0.25*** 0.021*** 0.26*** 0.020*** 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
       
Leverage  -0.31** 0.0011 -0.29** 0.0078 -0.30** 0.0092 
 (0.04) (0.97) (0.05) (0.78) (0.04) (0.75) 
       
Age 0.12*** 0.040*** 0.12*** 0.045*** 0.12*** 0.044*** 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
       
Constant -0.57* 0.13* -0.62* 0.051 -0.69** 0.064 
 (0.08) (0.05) (0.05) (0.43) (0.03) (0.31) 

Industry controls Yes Yes Yes Yes Yes Yes 
Year controls  Yes Yes Yes Yes Yes Yes 
Firm control No No No No No No 
Observations 843 843 843 843 843 843 
Adjusted R2 0.21 0.13 0.20 0.09 0.20 0.12 
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Table 5.6 The effect of customer concentration on related business diversification 
 

This table presents the results of the pooled OLS regressions of related diversification with respect to 
customer concentration and firm-specific control variables. The sample includes firms that have already 
chosen to diversify. The regressions are corrected for heteroscedasticity using Huber/ White or sandwich 
estimators. All the variables are defined in Table 5.1. All the regressions control for industry and year 
effects. p-values are in parentheses. *, **, and *** denote a statistical significance at the 10%, 5% and 
1% levels, respectively. 

 

 (1) (2) (3) 
 CC = CCTS CC = CCAverage CC = CCHHI 
CC -0.057* 0.080 -0.038* 
 (0.08) (0.16) (0.07) 
    
Size  0.024*** 0.028*** 0.025*** 
 (0.00) (0.00) (0.00) 
    
Leverage  0.066* 0.063* 0.066* 
 (0.09) (0.10) (0.09) 
    
Age 0.036*** 0.037*** 0.037*** 
 (0.00) (0.00) (0.00) 
    
Constant -0.33*** -0.42*** -0.36*** 
 (0.00) (0.00) (0.00) 

 
Industry controls Yes Yes Yes 
Year controls  Yes Yes Yes 
Firm control No No No 
Observations 843 843 843 
Adjusted R2 0.14 0.14 0.14 
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Table 5.7 The moderating effect of product characteristics  
 
Panel A: Firms producing un-substitutable products  
 
This table presents the results of the OLS regressions of diversification with respect to the joint effect 
of un-substitutable products and customer concentration. All the variables are defined in Table 5.1. All 
the regressions control for industry and year effects. p-values are in parentheses. *, **, and *** denote 
a statistical significance at the 10%, 5% and 1% levels, respectively.  

 

 (1) (2) (3) (4) (5) (6) 
 CC = CCTS CC = CCAverage CC = CCHHI 

 BS_Num BS_HHI BS_Num BS_HHI BS_Num BS_HHI 
CC -1.35*** -0.26*** -1.59*** -0.36*** -1.31*** -0.39*** 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
       
CC* 
Substitutability 

1.79*** 0.18* 1.97*** 0.35*** 1.72*** 0.30*** 

 (0.00) (0.09) (0.00) (0.00) (0.00) (0.01) 
       
Substitutability -1.93*** -0.45*** -1.75*** -0.48*** -1.52*** -0.43*** 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
       
Size  0.26*** 0.023*** 0.27*** 0.025*** 0.27*** 0.023*** 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
       
Leverage  -0.46*** -0.055** -0.48*** -0.055** -0.48*** -0.051** 
 (0.00) (0.03) (0.00) (0.03) (0.00) (0.04) 
       
Age 0.049 0.018** 0.048 0.020*** 0.050 0.020*** 
 (0.19) (0.02) (0.20) (0.01) (0.19) (0.01) 
       
Constant 0.75** 0.43*** 0.65** 0.40*** 0.42 0.37*** 
 (0.03) (0.00) (0.04) (0.00) (0.17) (0.00) 

 
Industry controls Yes Yes Yes Yes Yes Yes 
Year controls  Yes Yes Yes Yes Yes Yes 
Firm control No No No No No No 
Observations 822 822 822 822 822 822 
Adjusted R2 0.30 0.37 0.30 0.35 0.30 0.36 
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Panel B: Firms producing specialized / customized products 
 

This table presents the results of the OLS regressions of diversification with respect to the joint effect 
of specialized / customized products and customer concentration. All the variables are defined in Table 
5.1. All the regressions control for industry and year effects. p-values are in parentheses. *, **, and *** 
denote a statistical significance at the 10%, 5% and 1% levels, respectively.  

 

 (1) (2) (3) (4) (5) (6) 
 CC = CCTS CC = CCAverage CC = CCHHI 

 BS_Num BS_HHI BS_Num BS_HHI BS_Num BS_HHI 
CC -0.58** -0.40*** -1.11*** -0.42*** -0.74** -0.51*** 
 (0.04) (0.00) (0.00) (0.00) (0.04) (0.00) 
       
CC* Specialized 0.40 0.28*** 1.03*** 0.36*** 0.60 0.37*** 
 (0.22) (0.00) (0.01) (0.00) (0.13) (0.00) 
       
Specialized -0.16 -0.093*** -0.28 -0.088*** -0.100 -0.046** 
 (0.40) (0.00) (0.11) (0.00) (0.50) (0.03) 
       
Size  0.26*** 0.020*** 0.25*** 0.020*** 0.26*** 0.019*** 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
       
Leverage  -0.31** -0.0054 -0.28* 0.011 -0.30** 0.0044 
 (0.03) (0.85) (0.06) (0.68) (0.04) (0.88) 
       
Age 0.12*** 0.043*** 0.13*** 0.047*** 0.12*** 0.046*** 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
       
Constant -0.49 0.19*** -0.45 0.11* -0.63** 0.097 
 (0.14) (0.00) (0.17) (0.08) (0.05) (0.12) 

 
Industry controls Yes Yes Yes Yes Yes Yes 
Year controls  Yes Yes Yes Yes Yes Yes 
Firm control No No No No No No 
Observations 843 843 843 843 843 843 
Adjusted R2 0.21 0.15 0.21 0.11 0.20 0.13 
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Table 5.8 2SLS regression of customer concentration on corporate diversification  
 

This table presents the results of the 2SLS regressions of customer concentration with respect to 
diversification. Predicted value of customer concentration from the first-stage regression is used as the 
primary independent variable for the second-stage regression. All the variables are defined in Table 5.1. 
All the regressions control for industry and year effects. p-values are in parentheses. *, **, and *** 
denote a statistical significance at the 10%, 5% and 1% levels, respectively.  

 

 (1) (2) (3) (4) (5) (6) 
 CC = CCTS CC = CCAverage CC = CCHHI 

 BS_Num BS_HHI BS_Num BS_HHI BS_Num BS_HHI 
Predicted_CC -0.43* -0.22*** -0.46 -0.059 -0.29* -0.17** 
 (0.10) (0.00) (0.26) (0.44) (0.07) (0.03) 
       
Size  0.25*** 0.017*** 0.25*** 0.023*** 0.25*** 0.020*** 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
       
Leverage  -0.30** 0.0047 -0.28* 0.0066 -0.29** 0.0094 
 (0.04) (0.86) (0.06) (0.82) (0.05) (0.74) 
       
Age 0.12*** 0.039*** 0.13*** 0.044*** 0.13*** 0.043*** 
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 
       
Constant -0.35 0.14** -0.47 -0.0067 -0.58* 0.029 
 (0.36) (0.05) (0.19) (0.92) (0.09) (0.65) 

 
Industry controls Yes Yes Yes Yes Yes Yes 
Year controls  Yes Yes Yes Yes Yes Yes 
Firm control No No No No No No 
Observations 843 843 843 843 843 843 
Adjusted R2 0.15 0.11 0.16 0.07 0.16 0.10 
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Table 5.9 Multiple major customers and corporate diversification 
 

This table presents the results from the OLS regressions relating customer concentration and the degree of 
corporate diversification by splitting the sample into one major customer and multiple major customers. 
CC is based on CCHHI.  p-values are reported in parentheses below each coefficient estimate. See Table 
5.1 for the variable definitions. *, **, and *** denote a statistical significance at the 10%, 5% and 1% levels, 
respectively. 

 

 Firms with one major customer Firms with multiple major customers 
 (1) (2) (3) (4) 
 BS_Num BS_HHI BS_Num BS_HHI 
CCHHI -0.47* -0.19*** -0.19* -0.13*** 
 (0.09) (0.00) (0.03) (0.00) 
     
Size 0.24*** 0.025*** 0.28*** 0.014 
 (0.00) (0.00) (0.00) (0.19) 
     
Leverage -0.59** 0.035 -0.073 -0.071 
 (0.02) (0.29) (0.33) (0.28) 
     
Age 0.19*** 0.032*** 0.065* 0.038*** 
 (0.00) (0.00) (0.10) (0.00) 
     
Constant -0.48 0.021 -0.63 0.19* 
 (0.34) (0.79) (0.14) (0.07) 
Industry controls Yes Yes Yes Yes 
Year controls  Yes Yes Yes Yes 
Firm controls No No No No 
Observations 346 497 497 346 
Adjusted R2 0.28 0.12 0.17 0.13 
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Chapter 6: Summary and conclusions 
 

 

This thesis undertakes three research projects on customer concentration related to risk, growth 

and diversification of firms. Customer concentration refers to the degree of how a firm’s total sales 

revenue is distributed among its customer base. A customer is considered a major customer when 

its purchases account for at least 10% of a firm’s total sales. The customer concentration 

phenomenon is drawing increased attention by regulators, practitioners and researchers. The U.S. 

regulators mandate public firms to disclose key information about major customers in their 

financial statements. Corporate managers consider major customers when choosing their strategies 

and financial decisions alongside the shareholders and bondholders. Also, researchers from various 

disciplines are trying to understand the causes and effects of customer concentration theoretically 

and empirically. 

Theoretical explanations regarding the impact of customer concentration are primarily based on 

the resource-based theory, resource dependence theory (stakeholder bargaining power) and agency 

theory. The resource-based theory is used to understand how firm’s access to unique resources can 

help to gain competitive advantages. Competitive advantage is a concept closely related to value 

generation. Such an advantage does not necessarily lead to a higher level of firm performance. It 

also depends on how much of the values created by competitive advantage are expropriated by 

stakeholders. Resource dependence theory implies that a firm needs to maintain the relationship 

with its dependence partner to achieve the desired goals, and also grant the other party a great deal 

of bargaining power. Agency theory whereby the interest of managers differs from shareholders is 

commonly used to understand the managerial rationale behind the financial and strategic 

investment decisions that benefit them but have far-reaching implications for company 

shareholders and other stakeholders. 

The resource-based theory suggests that firms relying on major customers gain competitive 

advantage through unique relation specific investments (RSIs). These investments can increase 

economies of scale and improve operating efficiency. Major customer–supplier ties often involve 

the firms committing into relation specific investments which are valuable, rare, and difficult to 
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imitate. Major customers are considered as a complementary means of traditional corporate 

governance mechanisms to monitor managerial behavior. They can be effective in disciplining 

managers because they can threaten to withhold future business, thereby strengthening or even 

destroying the supplier. Nonetheless, relying on major customers can reduce a firm’s profitability 

because the relative bargaining power of the customer pressurizes the firm to lower prices, delay 

payments and make risky relation specific investments. Previous empirical findings show that 

customer concentration entails both costs and benefits for firms. While the impact of major 

customers on firm performance has been widely examined, its impact on the variability of firm 

performance and the rate of firm growth has hardly been examined in the literature. Also, no one 

has explored the interaction between customer concentration and corporate diversification. 

The data analyzed in this thesis come from U.S. manufacturing firms from 2007 to 2015. The 

ordinary least square (OLS) method is used as the main regression technique. Fixed effects 

regressions and 2-stage least square (2SLS) regressions are also used to address the issue of 

omitted variables, individual heterogeneity and endogeneity or reverse causality.  

The main objective of the first research project is to examine the effect of customer concentration 

on firm risk (the variability of firm performance). Examining the volatilities of sales, operating 

returns and stock returns, we find that as customer concentration increases, firm risk also increases. 

Firms with major customers face higher risks because of increases in risky relation specific 

investments, bargaining power of customer, demand uncertainty, and credit risk. Relation specific 

investment is risky because the value of this investment is worth within the relationship only; it 

cannot be sold without a significant loss. Greater bargaining power of customer affects the stability 

of operating incomes because major customers often demand lower prices, purchase irregularly, 

and delay payments. Firms with major customers face high demand uncertainty because they have 

relatively undiversified sources of revenue, that prevents them from easily finding alternative sales 

opportunities. When a major customer experiences financial distress, declares bankruptcy, 

switches to a different supplier, or decides to develop products internally, the firm faces the risk 

of losing substantial future sales and the inability to collect outstanding receivables (credit risk). 

Firms also face high financing cost because banks and investors view customer concentration as 

bringing a significant amount of risk. 
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We also investigate the interaction effects of corporate governance because of its importance in 

managing the risk as well as the customer-firm relationship. We find that ownership concentration 

and relationship age moderate the adverse effect of customer concentration risk. Owners with large 

shareholdings are particularly concerned with the increase in firm risk that arises from customer 

concentration. Therefore, they are more likely to engage in increased monitoring effort thereby 

reducing the firm risk. A long firm-customer relationship implies that the firm has accumulated a 

large amount of experience with the customer, and is thus less prone to any opportunistic behavior 

by the customer. 

The objective of the second research project is to examine the relationship between customer 

concentration and firm growth. Our results show that customer concentration accelerates firm 

growth. We discuss several reasons for it. First, major customer firms enjoy high growth than non-

major customer firms due to better operating and financial performance coming from increase in 

economies of scales and improved efficiency. Second, major customers can transfer value to 

suppliers along the supply chain from their relation specific investments. Third, major customers 

play a complementary role to traditional corporate governance mechanisms. 

We further analyze how CEO traits affect the relationship between firm growth and customer 

concentration. According to the upper echelon theory, a firm’s strategic choices can be influenced 

by the characteristics of top managers. Their personal characteristics for example age, education, 

experience and tenure may influence the key  decisions taken by firms. In this study, we focus on 

the founder-CEOs and age of CEOs, which are important personal characteristics of executives. 

Founder-CEOs are risk-averse, preserve more their private benefits of control, and are more likely 

to pursue self-interest rather than shareholder interest. Younger managers have more career 

reputation concerns and therefore motivated to increase the firm growth because the realized gain 

from the growth may benefit them in longer employable periods. We find that founder-CEO has a 

positive effect, while CEO age has a negative effect on firm growth. But, when founder-CEO and 

CEO age are interacted with customer concentration, we find that founder-CEO shows a 

significant negative effect, but CEO age has no significant effect. The result suggests that the 

positive effect of customer concentration on firm growth is less pronounced for firms managed by 

founder-CEOs. 
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The final research project considers the role of the major customer in the firm’s industrial 

diversification decision. It begins with examining whether corporate diversification is affected by 

customer concentration. We find that customer concentrated firms are less likely to diversify. The 

arguments are as follows. First, concentrated customer-based firms increase their focus on their 

core abilities and unique resources to gain competitive advantages from relation specific 

investments. Second, major customers have a great deal of bargaining power and cause firms in 

weak position to make strategic investments decisions. These firms are forced to make customized 

product and to stay focused as a result of commitment to these specific investments, and have no 

room for other expansion activities. Third, major customers act as a corporate governance 

mechanism and monitor managers who have incentives to diversify for their own benefit rather 

than the interests of the firm. More diversified firms are exposed to severe agency problems that 

can lead to inefficient resource allocation and information processing problems between multiple 

business divisions. 

We also observe that customer concentrated firms prefer unrelated diversification to related 

diversification. At higher level of customer concentration, firms choose unrelated diversification. 

The finding is in line with the risk management argument: firms prefer unrelated diversification as 

a precaution against the loss of a major customer and the ability to exploit resources, and raise 

capital to deal with disruptions in major customers. Finally, we show that firms choose to diversify 

when they obtain market power over their customers by producing un-substitutable and specialized 

products. Generally, the results of this research project suggest that the concentration of a firm’s 

customer base significantly affects corporate diversification policy. 

 
 

This study has several important implications for managerial practice. First, corporate managers 

should consider the trade-off associated with customer concentration which is important when the 

modern business-to-business economy is experiencing increasing levels of concentration. The 

overall finding of this thesis indicates that there is a risk-growth trade-off in customer 

concentration. Customer concentration brings benefits on the one hand, and costs to the firm on 

the other hand. Concentration is therefore not optimal for every firm. Firms with major customers 

can only grow more if the firms accept a higher prospect of losses. 
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The findings of the first research project provide useful insights for strategic partnerships. Dealing 

with major customers exposes firms with higher risks than firms with non-major customers. The 

very factors that make partnerships with customers beneficial can leave those relationships 

vulnerable to deterioration. As managers and board of directors are likely to be well aware of the 

risk in dealing with major customers, they might take a decision to be acquired or merged thus 

lowering the customer concentration, rather than deteriorating the strategic partnership.  

Our findings indicate that firms that concentrate on a few customers grow more than those with a 

widely dispersed customer base. This makes it even more imperative for the customers to be among 

the selected few. Hence, the implication for the customer is that it should try to become a preferred 

customer because the supplier firms have an incentive to discontinue serving smaller customers if 

they want to grow. 

The findings from the third research project indicate that high dependency on an exchange partner 

substantially limits the value of the growth options through diversification. Even firms with major 

customers grow faster in their sales, assets and employees because the growth option is limited 

with non-major customers, with lower corporate diversification. The evidence provided in this 

study shows that managers should remain cautious and should continuously assess the 

consequences of customer concentration on corporate diversification and vice versa. This 

perspective can serve managers as an intuitive and useful tool to map out their diversification 

strategies consistently while maximizing the value of customer concentration. Managers should 

also pay attention to the choice of the diversification mode (related versus unrelated 

diversification) as the effects are beneficial for their firms' competitive advantages. 

The findings from the moderating effects imply that good corporate governance practices may 

strengthen the firm-customer relationship thus alleviating the contracting problems among them. 

Large ownership and long-term relationship tenure will secure the status of the preferred 

partnerships and strengthen the ties with major customers. Before signing a contractual agreement, 

customers can evaluate the characteristics of the top management team of the supplier firm. 

Founder-CEOs can become risk-averse in their relationship with major customers, thereby 

signaling a higher likelihood of continuity of the business relationship while young or old CEOs 

do not have any significant impact. 
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Overall, the findings from the three research projects of this thesis suggest that firms should reduce 

their customer base to enjoy fast growth by being willing to accept higher risk. However, the 

growth opportunities through corporate diversification cannot be realized unless the firms gain 

better bargaining power than their partners.  

 
 

Several limitations should be considered in the interpretation of the results presented in this thesis. 

First, we mention a few limitations pertaining to the data analysis. For example, endogeneity issue, 

selection and omitted variable bias, analysis of unbalanced short panel and only one side of the 

supplier-customer relationship dyad are considered. 

Endogeneity could be a major issue in this study. Endogeneity is likely to arise in the empirical 

investigation of customer concentration, firm performance, risk taking, diversification, and 

corporate governance issues. Customer concentration may be the result of firm risk, growth and 

diversification, not the other way around. To take care for endogeneity, the literature suggests 

various remedies such as use of lag variable, two stage least squares (2SLS) analysis, generalized 

method of moments (GMM), and vector auto regression (VAR). Following other papers on 

customer concentration, we use in this thesis the 2SLS estimation method, and consider industry 

averages of customer concentration as instruments.  

A selection bias might exist in our dataset, which can lead to spurious findings. Researchers in 

supply chain management, marketing and operation management might define and measure major 

customers, risk and growth differently, and incorporate both suppliers and customers in their 

analysis. The explanatory variable (customer concentration) used in the three research projects of 

this dissertation is defined using the information reported on major customers (single firms that 

account for more than 10% of a supplier's sales) in the U.S. Securities and Exchange Commission 

Regulation S-K. This measure is widely used in the finance and accounting literature. Apparently, 

our study is limited to focal firms and seems to only reflect the asymmetry in the dependence 

channel. This asymmetry potentially reflects the bias embedded in the data generating process - 

namely that, by definition, suppliers are reliant on their major customers, whereas major customers 
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do not have to be reliant on their suppliers. This asymmetry, however, does not stop the possibility 

that major customers are technologically dependent on their suppliers. 

The results of our findings may suffer from omitted variable bias. The bias arises when an 

unobservable variable is correlated with the included variables (Verbeek, 2007). Many variables 

have been used in the literature to understand the product market relation. Examples include 

patents, innovation, explicit contracts, joint ventures, preferred supplier/customer, cost of capital, 

transaction cost, etc. However, we do not have access to all this information nor do we have access 

to information on upstream and downstream partners. Thus we are unable to draw any conclusion 

on the strategic partnership or alliance and specifically on preferred customers/suppliers. 

Due to potential concerns regarding omitted variables and individual heterogeneity, we run a panel 

regression analysis. It is possible that the error terms (𝜇𝜇𝑖𝑖𝑖𝑖) of the regressions are correlated within 

firms across time. In case of panel data, problems can occur with cross-sectional features (e.g., 

heteroscedasticity) and time series characteristics (e.g., autocorrelation). A panel data analysis is 

the most commonly employed estimation technique to address these problems. Our data consist of 

a short panel with very few observations per firm and a time gap (missing values); these issues do 

not allow for efficient estimation of statistical relationships. Since the cutoff for mandatory 

disclosure of a major customer is 10% of total sales, we exclude firms that do not report at least 

one customer with sales equal to or greater than 10% of its total sales. In addition, information on 

the relationship with each customer and diversification that is of interest to us is only reported at 

the firm level. We cannot, therefore, ensure that the business segment level data of the firm and its 

aggregate firm level data are the same, and that all the variables of interest to us are at the same 

level of aggregation. 

A fixed effects model is preferable with balance and long panel data and when the cross-sectional 

observations in the sample are not randomly drawn from a larger sample. However, the fixed 

effects regression technique may not provide statistically efficient coefficient estimations for an 

unbalanced and short panel with few observations per firm, relative to the pooled OLS analysis. 

Due to data limitations and short unbalanced panel data, we do not find any promising and 

statistically significant results on the non-linear relationship. Future research should use this study 
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as a starting point to investigate a non-linear supplier-customer relationship by providing solid 

theoretical arguments.  

Our study offers a few directions for further research. Firstly, the sample is only comprised of a 

dataset from U.S. firms. It is worthy to evaluate the consistency of our findings in an international 

setting. Secondly, the current investigations mainly focus on the effect of customer concentration 

on risk, growth and corporate diversification. It will be interesting to investigate the determinants 

and the possibility of a non-linear relationship. An interesting extension would be to study the 

behavior of firms and major customer facing supply chain disruptions.  

Since analyzing the performance impact of corporate diversification strategies is beyond the scope 

of this study, the conclusion about how diversification affects firm profitability, growth and risk 

cannot be inferred from the results presented here. Specifically, we do not provide evidence 

whether the motivation of unrelated diversification is shareholders’ value-creation or value-

destruction due to manager’s opportunistic behavior. We recommend that future research should 

consider the customer concentration and corporate diversification as a joint analysis for better 

evaluation and comparison of the relative importance of the underlying value mechanisms. The 

results of the study provide a basis for further investigation on corporate diversification and supply 

chain risk management, particularly on the comparative efficiency and effectiveness of firms with 

major customers. Moreover, an examination of the interplay of good governance, supply chain 

dependency and diversification seems promising. For example, the firm may initially react intra-

firm with better corporate governance and later respond inter-firm with substantiated 

diversification, or vice versa. Therefore, we suggest a longitudinal study to examine the dynamic 

nature of firm responses to supply chain risks within customer-base concentrated firms. 

Future research can also go one step further to examine additional factors such as different types 

of customers, managerial characteristics, composition of corporate ownership, and board 

characteristics that might affect the risk and profitability of firms with customer concentration. 

Future research could also shed more light on how firms with major customers are managed over 

time by examining the effects, for example, during an economic crisis. 
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Samenvatting van dit proefschrift (Summary in Dutch) 
 

Dit proefschrift behandelt drie onderzoeksprojecten met betrekking tot klantenconcentratie 

voornamelijk gerelateerd aan risico, groei en diversificatie van ondernemingen. 

Klantenconcentratie refereert aan de mate waarin de bedrijfsomzet is verdeeld over het 

klantenbestand. Een klant wordt als groot beschouwd wanneer deze voor tenminste tien procent 

verantwoordelijk is voor de totale bedrijfsomzet. Het fenomeen klantenconcentratie krijgt in 

toenemende mate de aandacht van regelgevers, managers en onderzoekers, omdat geloofd wordt 

dat het significante effecten heeft. Een voorbeeld is de door regelgevers in de VS aan 

beursgenoteerde bedrijven opgelegde verplichting om de transparantie van informatie te 

verbeteren door essentiële informatie vrij te geven over grote klanten in hun financiële rapportages. 

Naast de aandeelhouders en obligatiehouders nemen de managers grote klanten in acht bij het 

bepalen van hun bedrijfsstrategieën en financiële beslissingen. Wetenschappers uit verschillende 

disciplines proberen ook de oorzaken en effecten van klantenconcentratie te onderzoeken, zowel 

theoretisch als empirisch. Eerdere onderzoeken leverden echter geen overtuigende bevindingen op 

met betrekking tot het effect van klantenconcentratie. 

 

Een theoretische verklaring voor de impact van klantenconcentratie is voornamelijk gebaseerd op 

zowel de resource-based theory als de resource dependence theory. Het resource-based 

perspectief suggereert dat bedrijven met een grote klant een concurrentievoordeel hebben wat ten 

goede komt aan schaalvergroting en de bedrijfsefficiency. Toch verlaagt de afhankelijkheid van 

grote klanten de winstgevendheid omdat de relatieve onderhandelingspositie van de klant de prijs 

onder druk zet, vertragingen in de betaling veroorzaakt en de onderneming tot risicovolle relatie-

gerichte investeringen aanzet. Empirische bevindingen tonen ook aan dat klantenconcentratie 

zowel de kosten als de baten van bedrijven omvat. Hoewel de impact van grote klanten uitgebreid 

is onderzocht, is de impact op de variabiliteit van de ondernemingsprestaties en de mate van 

bedrijfsgroei nauwelijks onderzocht in de literatuur. Ook is door niemand het effect van 

klantenconcentratie op bedrijfsdiversificatie onderzocht. 

 

De empirische analyse van dit proefschrift is gebaseerd op data van productiebedrijven in de VS 

van 2007 tot en met 2015. De ordinary least square (OLS) methode is gebruikt als de belangrijkste 
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regressie techniek. De fixed-effect en 2-stage-least-square (2SLS) regressietechnieken zijn ook 

gebruikt als betrouwbaarheid checks om het probleem van weggelaten variabelen, individuele 

heterogeniteit en endogeniteit of omgekeerde causaliteit te verhelpen. 

 

Het belangrijkste doel van het eerste onderzoeksproject is het onderzoeken van het effect van 

klantenconcentratie op risico’s (de variabiliteit van ondernemingsprestaties). We onderzoeken ook 

de interactie-effecten van de eigendomsconcentratie en de duur van de bedrijf-klant relatie. Door 

het effect van klantenconcentratie op de variabiliteit van de omzet, winst en aandelenrendement te 

onderzoeken, stellen we vast dat naarmate de klantenconcentratie toeneemt de 

ondernemingsrisico’s ook toenemen. Bedrijven met grote klanten worden geconfronteerd met 

hogere risico’s door een toename in risicovolle relatie-gerichte investeringen, een onzekerheid in 

de vraag, financiële nood, kredietrisico’s en risico’s in partner opportunisme. De interactieve rol 

van corporate governance werd verder onderzocht vanwege het belang in zowel het beheersen van 

de risico’s als de relatie met klanten. We stellen vast dat aandeelhoudersconcentratie en de duur 

van de bedrijf-klant relatie het effect van de risico’s van klantenconcentratie matigen. 

Grootaandeelhouders zijn vooral bezorgd over een toename van bedrijfsrisico’s die voortkomen 

uit klantenconcentratie. Zij zijn daarom geneigd  meer controle uit te oefenen waardoor 

bedrijfsrisico’s kunnen afnemen. Een langdurige bedrijf-klant relatie impliceert dat een bedrijf 

veel ervaring met die klant heeft opgedaan en daarom minder vatbaar is voor opportunistisch 

gedrag door de klant. 

 

Het doel van het tweede onderzoeksproject is om inzicht te krijgen in de samenhang tussen 

klantenconcentratie en ondernemingsgroei. De resultaten suggereren dat klantenconcentratie tot 

een versnelling van bedrijfsgroei leidt. Deze bevinding is consistent met het commitment motief 

voor relatie-specifieke investeringen. Grote klanten dragen hun groei over ter bevordering van de 

bedrijfsgroei terwijl ze hun potentiële onderhandelingspositie meer benutten. Deze studie 

onderzoekt ook of de positieve consequenties van klantenconcentratie op bedrijfsgroei worden 

beïnvloed door de oprichtende CEOs en de leeftijd van CEOs. We stellen vast dat een CEO die 

niet grondlegger is de bedrijf-klant relatie kan versterken, terwijl een jonge CEO de bedrijfsgroei 

noch kan verzwakken, noch kan versterken. 
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Tot slot staat het derde onderzoeksproject stil bij de rol van de grote klanten in de 

diversificatiebeslissingen van bedrijven. Het begint met het onderzoeken of bedrijfsdiversificatie 

wordt beïnvloed door klantenconcentratie. We stellen vast dat bedrijven met grote klanten minder 

geneigd zijn om te diversifiëren. Grote klanten hebben een betere onderhandelingspositie en 

dwingen hun afhankelijke leverancier om meer op hun hoede te zijn. Als gevolg van 

klantenconcentratie kan een bedrijf verstrikt raken in zijn huidige bekwaamheden en wordt het 

onmogelijk om mogelijke potentiële acties in de toekomst op te bouwen buiten hun beperkte 

toepassingsgebied. We stellen ook vast dat bedrijven bij klantenconcentratie een grotere voorkeur 

geven aan niet-gerelateerde diversificatie dan aan gerelateerde diversificatie. Deze bevinding ligt 

in de lijn met het risicomanagement-argument en ondersteunt het diversificatiemotief naar niet-

gerelateerde berijfsonderdelen. De resultaten van deze studie suggereren dat de samenstelling en 

concentratie van het klantenbestand van een bedrijf een significant impact heeft op het 

diversificatiebeleid van het bedrijf. 

 

Al met al tonen de bevindingen van dit proefschrift aan dat er bij klantenconcentratie een afweging 

plaatsvindt tussen risico’s en groei. Enerzijds brengt klantconcentratie voordelen voor het bedrijf 

met zich mee, anderzijds ontstaan er kosten voor het bedrijf. Concentratie is daarom niet optimaal 

voor ieder bedrijf. Snelgroeiende bedrijven moeten hun klantenbestand verkleinen door bereid te 

zijn hogere risico’s te accepteren. De groeikansen kunnen echter niet door diversificatie worden 

gerealiseerd tenzij het bedrijf een betere onderhandelingspositie verwerft dan zijn partners. 
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Despite many empirical studies, research on the relationship between customer 
concentration and firm performance has not yet reached a definitive consensus 
on whether companies are better off remaining diverse or concentrated in terms 
of customers. The research findings on the effect of customer concentration on 
firm risk and growth provide an idea of risk-growth trade-off. Customer 
concentration brings benefits on the one hand and costs to the firm on the other 
hand. Optimal customer concentration will vary from firm to firm.  
 
The risk-growth tradeoff states that potential growth increases with an increase 
in risk. As managers and board of directors are likely to be well aware of the risk 
of dealing with major customers, they will most likely opt for following an 
unrelated diversification path than a related diversification path. This is often 
less risky for a company with high customer concentration to tackle an unrelated 
industry. The potential benefits are also significant for businesses that have 
successful growth strategies. The stand-alone company does not guarantee the 
firm an advantage. The supply chain integration required to exploit economies 
of scale and scope is not without cost. Integration along the supply chain is 
fraught with contracting problems between customers and suppliers. Critical 
factors in determining success can be good corporate governance practices and 
a good level of management expertise. 
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