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Chapter 1 Introduction 

1.1 Background 

The main focus of this dissertation is about whether and how firms modify their management 

control systems for heterogeneous agents. Management control systems, such as target setting, 

performance measurement and evaluation, are commonly used by firms. These control systems 

facilitate various organizational activities, including the design of incentive contracts, forecasting, 

and resource allocation. While management control systems are useful tools to monitor and 

motivate agents, it is challenging to design an optimal control system because of the complexity 

of organizational contexts, and huge varieties of individuals with different preferences, beliefs and 

work relations within firms. Prior studies mostly focus on the relevance of several organizational 

determinants and strategies to the choice of MCS (e.g., Chenhall, 2003; Abernethy et al., 2004; 

Grabner, 2014). Literature now also starts to examine the impact of individual characteristics on 

control choices. For example, Abernethy et al. (2010) document that different styles of leadership 

of principals (i.e. managers) influence the design of firms’ control systems.  

However, not much literature has investigated how principals adapt their control decisions to the 

agents in front of them. As controls are finally imposed on agents, it is important for companies to 

consider whether the same controls should be used when agents have different abilities, beliefs or 

characteristics. In this dissertation, I open up a new line of research by examining how firms can 

adjust their control decisions, such as target setting and monitoring intensity, to agents with 

different traits. I also study the outcome of implementing different controls for diverse individuals, 

to describe how firms can benefit from this adaptation.  

Principals may want to consider individual differences when they determine their control strategies, 

as the effectiveness of management controls may vary across heterogeneous agents. Both 

economic and behavioral theories suggest that individuals with diverse attributes may prefer 

different types of control. Economic theories have discussed the impact of risk aversion, patience 

and personal abilities on effort choice and decision making (e.g., Holmstrom and Milgrom, 1991; 

Holmstrom, 1999). Lengwiler (2005) argue that not all the individuals have the same preferences 

regarding investment and consumption strategy. Some individuals may put more weight on long-
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term return, while others may be more short-term oriented. Appropriate management controls may 

help to elicit agents who are more likely to invest in long-term relations and facilitate the 

development of the relations between the principal and agents. Aligned with this idea, Indjejikian 

et al. (2014a) show that principals can use target setting to signal their commitment to share rents, 

and consequently motivate certain agents to achieve long-term good performance. The successful 

long-term relations between the principal and agents can improve the welfare of both the principal 

and agents (Gibbons and Henderson, 2012b). In addition, individual ability can also affect the 

control choices. Due to different abilities, firms may want to assign tasks according to agents’ 

talent, which will further affect incentive design and resource allocation.  

Other than economic literature, behavioral literature provide evidence of how agents’ 

characteristics and preferences can influence their action choices and resulting performance. 

Individuals often aim at various objectives other than monetary payoffs, such as intrinsic 

motivation, fairness, honesty and social identity (e.g., Luft and Shields 2010). Management 

controls that do not take these other factors into account may be dysfunctional (Benabou and Tirole 

2003). For example, for jobs that require managers to develop experience, strong monitoring at 

early career stages can reduce employee’s motivation to invest in skill development. Prior studies 

further show that overconfident agents usually have greater beliefs in themselves. Such managers 

are typically motivated to try harder and exert more effort (Van den Steen 2004). Yet, Goel and 

Thakor (2008) also show that too overconfident managers may invest in risky projects which may 

hurt firm value in the end. Therefore, different controls may be needed for overconfident mangers 

to avoid risky behavior. 

In this dissertation, I explore the association between agents’ traits and firms’ control choices. In 

particular, I investigate the impact of three separate factors on control decisions. They are 1) the 

willingness of agents to build long-term relations, 2) agents’ talent and 3) agents’ experience and 

overconfidence.  

 

1.2 Overview of the chapters 
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In Chapter 2,1 I investigate how a principal can reduce the costs caused by explicit incentive 

contracts. Prior literature find that firms commonly apply target ratcheting based on past 

performance. However, this can induce agents to withhold effort, in order to avoid difficult targets 

in the future. Motivated by relational contract theory (Gibbons and Henderson, 2012b), we expect 

that the relation between principal (franchisor) and agents (franchisees) can influence the target 

update process. We use a large data set of automobile dealers in which the franchisor tries to push 

sales from their dealers (franchisees) via a stair-step incentive scheme. In this incentive scheme, 

the franchisor (principal) sets sales targets for his franchisees (agents) based on franchisees’ past 

performance, and franchisees are able to receive bonuses conditional on their target achievement. 

We offer empirical evidence that is consistent with ideas of relational contracting. We show that 

principals do not always resort to a though target updating in order to mute perverse effects of 

target ratcheting. We argue that relations can mutually develop over time between the franchisor 

and franchisees. Specifically, franchisees can signal their willingness to build long-term relation 

with the principal, by continuously achieving the desired levels of performance that the franchisor 

expects them to meet. The franchisor, in turn, can reward this commitment by allowing agents who 

have a record of consistent performance to benefit from the proceeds they achieve through high 

performance. Consistent with relational contracting theory, our findings show that the franchisor 

commits to easier targets for franchisees who exhibit a record of high performance. Consequently, 

these high performing franchisees are less likely to withhold effort, as they expect that the 

franchisor would not exploit all the potential of them. This study is the first to show that relational 

contracting can explain the action choices of principals and agents in a management control system. 

If such relational building arises, companies can temper the negative consequences which are 

typically associated with target ratcheting.  

Chapter 3,2 examines how firms use target setting to pursue their business model. Prior target 

setting literature mainly examine the target update procedure for financial targets. However, not 

much literature investigates the alignment between target setting and a firm’s business model. 

Accurate pursuit of the company’s business model is often key to the success of a company (Ittner 

and Larcker 2003). We gathered data from a large retail chain that has developed a business model 

                                                           
1 This paper is co-authored with Jan Bouwens and Eddy Cardinaels. 
2 This paper is a joint work with Jan Bouwens and Peter Kroos.  
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at the store level which consists of financial and nonfinancial measures. Unlike financial targets 

(customized targets), the firm chooses the same nonfinancial targets for each store (uniform 

targets), because insufficient nonfinancial performance can negatively affect financial 

performance of other stores. The challenge of using uniform non-financial targets is how to support 

the achievability of these targets, as uniform targets are not adjusted according to individual ability.  

We offer unique evidence on how companies help store managers to achieve strategic objectives 

when their performance is below the standard. We argue firms may exploit the cause-and-effect 

relations between different measures to increase the achievability of nonfinancial targets (wage 

budget-employee satisfaction-customer satisfaction-revenue chain). In particular, firms can grant 

more labor resources to help managers improve their substandard performance in employee 

satisfaction and customer satisfaction. We further expect that firms use relative performance 

information as a signal of talent and effort of their managers, and only grant additional resources 

to these managers who are able to make good use of resources. Consistent with this idea, we find 

that the firm helps managers who deliver substandard nonfinancial performance, but outperform 

their peers, by granting them with extended wage budgets. Awarding these more talented managers 

with additional labor resources, indeed, enables managers to enhance employee satisfaction and 

customer satisfaction scores respectively.  

Other than target setting, we also study another control system—the direct monitoring between 

principal and agents. Chapter 43 explores whether supervisors are able to know their agents and 

adapt their monitoring intensity according to the tenure and confidence level of different agents. 

This project uses both archival and survey data from an engineering company, where knowledge 

discovery is quite important. Intensive direct monitoring may help in disciplining agents’ behavior. 

However, it may also crowd out intrinsic motivation of agents. Such negative effects can be more 

pronounced for junior agents, because they are uncertain about their own ability and they may 

misunderstand the good intention of their supervisors. To avoid such perverse effects, supervisors 

can mute the level of direct monitoring for junior agents who perform well. Based on the theory 

(e.g., Benabou and Tirole 2003; Falk and Kosfeld 2006), we predict that firms allow their junior 

agents to experiment so that they can develop working methods that work best for them in this 

knowledge-driven organization. Such experimentation would require that the principal mutes her 

                                                           
3 I coauthored this study with Jan Bouwens and Ferry Riksen.  
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monitoring intensity. Our results are consistent with this prediction. Additionally, we also find that 

overconfidence is positively related with monitoring intensity. Confident managers are needed for 

completing tough tasks in knowledge-driven organizations. However, companies need to trade off 

the benefits of hiring confident managers and the risks of overconfidence (Benabou and Tirole 

2002). Our results show that monitoring appears to increase especially for overconfident managers 

with a record of bad performance. Collectively, these results suggest that supervisors can indeed 

modify their level of direct supervision according to agent’s personal makeup and characteristics. 

 

1.3 Conclusion 

Overall, these three chapters suggest that individual heterogeneity is an important determinant of 

management accounting policies. By modifying controls at the individual level, firms can improve 

the effectiveness of their management controls. First, building long-term relations can decrease 

the adverse costs resulted from target ratcheting. Relation between principal and agents can be 

developed through the target setting process based on signals of commitment that each party 

provides, and consequently relation can motivate good agents to exert high effort. Second, 

managers with different abilities may have different likelihood to improve performance. We 

document that firms are more willing to allocate costly resources to talented managers, as these 

managers have a better chance to enhance performance by making good use of these extra 

resources. We show that firms use peer information to help them select store managers which show 

signs of strong talent. Third, principals further tailor direct monitoring decisions according to 

agents’ level of experience and overconfidence. Such adaptation helps firms to avoid the perverse 

effect of controls and also helps to discipline agents’ risky behavior of overconfident managers. 

Again, results show that less monitoring starts to arise for junior agents who perform well, or more 

monitoring for those agents whose performance deteriorates because of overconfidence.  

To conclude, the literature has long stand still on the question which controls can function best 

given the firm’s information environment. This dissertation, uses new insights from both 

economics as well as behavioral literature, to show that the tailoring of controls based on employee 

type can be helpful for the firm to improve its performance and realize her strategic objectives. A 

limitation is that the papers mainly focus on whether and how companies adjust their management 

controls for heterogeneous agents, and how firms can benefit from such management control 
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system adaptation. We, however, do not discuss potential costs related with providing different 

controls to the agents. It can be costly for firms to design different controls for each agent. Firms 

need to invest time and resources to know their agents, and firms also need to consider the impacts 

of imposing different controls on the spectrum of other controls the firm employs. Under which 

conditions tailoring controls can benefit the firm thus remains an interesting question to be 

explored in the future. In some situation it might be beneficial to maintain a uniform belief systems 

(Zimmerman, 2014) rather than engaging in adaptation. Additionally, in these three chapters, we 

document that control choices are shaped by the relation between principal and agents, agent’s 

talent, and agent’s experience and overconfidence. However, heterogeneous individuals show their 

differences in many other aspects. Future research can examine other individual characteristics 

which may also affect the choices of management controls by companies.  
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Chapter 2 Principal and her car dealers: what do targets tell about their relation? 

2.1 Introduction 

This paper examines whether a principal and an agent use target setting to show their commitment 

to meet mutual expectations for performance delivery. That is, principals expect their agents to 

achieve desired levels of performance, and agents, in turn, expect their principal to share some of 

the proceeds that the high performance brings. Theory on relational contracts informs our 

empirical tests.    

The theory suggests that relations between parties emerge over time after a chain of repeated 

interactions in which the parties show their commitment to meeting each other’s expectations 

(Gibbons 2005; Gibbons and Henderson 2012a). These expectations depend on circumstances and 

may differ over time, and thus a formal contract can capture only some of the effort necessary to 

meet each party’s expectations. To the extent one party meets the other’s expectations over time, 

the other party will increase his or her faith in the first party’s commitment. In return, the second 

party will then be more likely to commit to the first party. Over time, trust can arise, with both 

parties believing that implicit obligations will be honored. Successful long-term relations exhibit 

high effort and rent sharing (Brown et al. 2004).  

To test the theory on relational contracts, we collect data from a franchise network. At our research 

site, the franchisor subjects her franchisees (car dealers) to a stair-step incentive scheme that is 

frequently used in the automobile sector (Arruñada et al. 2001; Sohoni et al. 2011). Specifically, 

the franchisees are eligible for volume-based bonuses, conditional upon their achievement of sales 

targets. While performance (i.e., sales realizations) informs future target updates, the franchisor 

has discretion in updating and can make dealer-specific adjustments. We propose that, during a 

vesting period, the franchisor establishes whether the franchisee is committed to meet the 

expectations of the franchisor. By performing well during this vesting period, franchisees signal 

their commitment to achieving the franchisor’s objectives. We examine whether, in the post-

vesting period, the franchisor uses her discretion by setting easier targets for the committed 

franchisees in the post-vesting periods than for the less committed franchisees. We also examine 
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whether high performing franchisees refrain from withholding effort to prevent the franchisor from 

ratcheting their targets. 

Consistent with theory on relational contracts, our results show that franchisees that have a better 

record of achieving their targets, relative to their peers and thus have credibly signaled their 

commitment, receive easier target updates in post-vesting periods. By using easier target updates, 

the franchisor shows her willingness to share the rents that accrue from high performance. We find 

that mutual understanding in future periods develops through the target setting. Specifically, high 

performers trust the principal and so they are less likely to withhold effort at the end of an 

accounting period to influence target setting. We propose that the actions we record of both the 

franchisees and the franchisor arose as both parties credibly signaled their willingness to commit 

to each other’s expectations. The provision of these credible signals has been described in the 

theory underlying relational contracts (Gibbons 2005; Gibbons and Henderson 2012a, 2012b).  

Gibbons and Henderson (2012a) observe that “empirical work that explored the development of 

relational contracts over time as an integral part of the development of managerial practices would 

be of significant value.” One of our contributions is that we provide this sort of empirical evidence. 

Our field data from 2004 to 2012 offer the opportunity to examine such a relationship at length 

and to consider the time needed for the relationship to develop (Gibbons 2005; Schwartz 1992). 

Our sample also features uncertainty about whether sales realizations reflect the dealer’s effort. 

This feature impacts how complete the terms of the contract can be. Specifically, the franchisor 

must deal with different types of dealers, who are better informed about the market and who may 

not always be committed to achieving the sales levels the franchisor wants. For instance, car 

dealers can strategically withhold effort to keep the franchisor from increasing next-period targets, 

or they can shift their attention to other brands.  

This paper also contributes to the target-setting literature. While most of this literature has 

examined the relation between target ratcheting and the ratchet effect (Bouwens and Kroos 2011; 

Leone and Rock 2002), more recent papers discuss ways on how firms can reduce the chance of 

the ratchet effect. For instance, Indjejikian, Matějka, Merchant, and Van der Stede (2014a) find 

that managers of highly profitable firms are more likely to be granted an earnings target decrease 

when they fail to meet prior-year targets. This concession is purportedly implemented to obviate 

the ratchet effect and to motivate high performers to maintain their effort. Our paper contributes 
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to this literature in two important ways. First we show how agents signal over time that they are 

committed to meet a principal’s expectations and how the principal, in turn, reciprocates. By 

focusing on the response in terms of effort withholding on part of the franchisees in future periods, 

we provide direct evidence that mutual understanding of implicit obligations can develop in a 

control system such as target setting. Second, we are able to illustrate the dynamics that surface in 

the relation once franchisees start to deviate from the reputation they built during the vesting period. 

Specifically, the franchisor updates her beliefs as she responds to committed dealers whose 

performance starts to slip or to underperformers who start to show commitment. 

Baron and Besanko (1984) predict that a regulator may expect better information, conditional on 

the regulator committing to not exploiting the information it receives from the firms it regulates. 

Some recent papers hint at the fact that, in target setting, the principal commits not to take full 

advantage of the information it receives from the agent (e.g., Bol and Lill 2015; Indjejikian, 

Matějka, and Schloetzer 2014b). By making such a commitment, the principal increases the 

likelihood that the agent discloses his private information on his productivity potential. We provide 

direct evidence that high performing agents less frequently reduce effort when the accounting 

period is drawing to a close and are thus more likely to reveal their production potential. This 

finding is consistent with the work of Baron and Besanko (1984).  

The remainder of the paper is structured as follows. Section 2 reviews the literature and presents 

our hypotheses. Section 3 describes our researching setting and data collection. Section 4 shows 

our findings. Section 5 concludes. 

 

2.2 Literature review 

Relational contracts 

Gibbons and Henderson (2012a) state that “there can be persistent performance differences among 

seemingly similar enterprises—be they work groups, plants, or firms.” They attribute these 

differences to managerial practices that rely on collaboration “sustained by the shadow of the 

future as opposed by formal contracts enforced by courts.” They also argue that such contracts are 

hard to build and that it takes time for them to develop, as they depend on reputations that evolve 

from repeated interactions. Over time, a party involved makes decisions that affect other involved 
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parties and vice versa. All parties have their expectations and preferences with regard to how they 

would like the other party to act. Over time parties can credibly signal their willingness to exert 

effort on actions consistent with (or a least not contrary to) the interest of the other party. The 

signals we use are that agents commit to being willing to achieve the levels of performance the 

principal wants them to achieve and that the principal commits to let the agents share in the 

proceeds that accrue from subsequent performance improvements. The agent, in turn, continues to 

deliver as he or she trusts the principal to keep sharing some of the proceeds from performance 

improvements.  

 

Setting targets 

In a relational-contract setting, it would be predicted that principals would commit to less target 

ratcheting when they expect their agents to be committed to strive for achieving their targets 

(Gibbons 2005; Gibbons and Henderson 2012a). Baron and Besanko (1984) and Levin (2003) 

argue that agency costs in a principal-agent relation can decrease if the principal is willing to 

commit to a long-term stationary contract. In the extreme, such a contract, under risk neutral 

conditions, would entail that the principal commits to a fixed target, regardless of the agent’s 

performance improvements. That is, if the principal can be sure the agent is committed to 

continuing to achieve the target, she can reciprocate by setting easier targets and thus allowing the 

agent to reap the benefits of his effort. 

This raises a question: what does it take for the agent to convince the principal that he is committed?  

When examining this question, we follow the literature and assume that principals base their 

targets on past performance (e.g., Weitzman 1980; Leone and Rock 2002). Consistent with the 

notion of the theory on relational-contracts, we argue that agents who have repeatedly 

demonstrated a willingness to meet expectations are more likely to be reciprocated by the principal 

with target updates allowing these agents to reap the benefits of their ongoing efforts (Gibbons and 

Henderson, 2012a, 2012b). Agents thus credibly signal their commitment by meeting the 

principal’s expectations repeatedly. In an experiment, Brown, Falk and Fehr (2004) show, for a 

labor market setting, that “the renewal probabilities of relations of different length suggest that the 

first two periods are critical for the success of a relationship.” Similarly, Gibbons and Henderson 
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(2012b) argue that relations develop over time. In line with relational contracting, we expect that, 

when it comes to target setting, principals are more likely to conclude that agents who consistently 

perform well are providing such a credible and clear signal.4 The franchisor may conclude from 

these signals that these high performing agents are committed to trying their best to continue to 

achieve the desired level of performance. For agents who yet have to show a history of high 

performance, the principal is less sure about whether the agent is making sufficient effort to meet 

expectations.  

The agent who consistently reports sufficient performance signals that he will keep exerting the 

effort the principal wants him to exert. The principal must now decide how she wants to interpret 

this information. She could just set a target at a level so that the principal de facto extracts the 

benefits that accrue from high performance. That, however, would motivate the agent to seek ways 

to keep a cut of the rents from his achievement. Prior research documents that principals who 

extract rents through target ratcheting are likely to see agents mute their effort at the end of an 

accounting period to influence the next-period targets (Bouwens and Kroos 2011). Some recent 

papers, however, hint at the phenomenon where the principal allows agents to share the proceeds 

that accrue from improved performance. Principals do so by not fully exploiting the information 

conveyed by target achievements. That is, to increase the likelihood that agents truthfully reveal 

their performance potential, principals may commit to not fully exploit all available information 

in the next-period update (Bouwens and Kroos 2016; Indjejikian and Nanda 2002; Indjejikian et 

al. 2014b). The commitment to make limited use of available information in target setting should 

decrease the likelihood that agents will misrepresent their performance by withholding their effort 

(Indjejikian and Nanda 2002; Indjejikian et al. 2014a). Aranda et al. (2014) and Indjejikian et al. 

(2014a) show that target updating occurs to a lesser extent for agents who outperform peers. Bol 

and Lill (2015) show that future targets are less sensitive to past performance, if the agent has been 

working for a prolonged period under the same compensation system and with the same principal.  

                                                           
4 For relational contracting to vest, a principal needs enough good news early on to further enrich the relation with its 

agent (Brown et al. 2004; Gibbons and Henderson 2012b, p. 1360). Gibbons and Henderson (2012b) present the 

example of Toyota, where supervisors allow workers to stop the whole production line if they judge that a situation 

demands that. Supervisors at Toyota create credibility among their workers if they do not punish them for doing this, 

when needed. The worker is more likely to believe the manager’s commitment once he has witnessed such restrained 

reactions more than once. The supervisor, on the other hand, will start to believe in giving workers that discretion 

once he learns that, in most cases, they use it prudently.  
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While these studies provide evidence that principals respond to their agents’ achievements when 

setting targets, it is not clear how performance over consecutive periods affect target setting.5 Yet 

sustained performance matters as it may provide a credible signal of the agent’s willingness to 

continue trying as to meet the expectations of the principal. We expect that the principal will, in 

turn, set easier targets for an agent who shows sustained high performance. In contrast, agents who 

demonstrate a one-off improvement are less likely to be reciprocated by the principal. The reason 

is that it is difficult for the principal to determine whether agents are committed to continuing when 

they perform well for one period after not doing so for several periods. Gibbons and Henderson 

(2012a) argue that, “if one party acts in a way that is unexpected by the other, is miscommunication 

to blame or is gaming?” If an agent underperforms in a period and then improves in the next period, 

it is difficult for the principal to interpret these results. Did the agent not try hard enough in the 

previous period? Was the agent still shirking in the last accounting period, or did his more recent 

performance show his maximum effort? In sum, it is unclear to the principal whether the agent can 

keep performing well. On the other hand, it is less difficult for the principal to interpret the results 

of agents who have repeatedly performed well. For these agents, the principal has little reason to 

believe they are gaming. In addition, the fact that an agent has reported high levels of performance 

over more than one period suggests that the agent is also willing to consistently strive to achieve 

this high level of performance. In other words, the signal of the agent’s commitment comes through 

much more clearly when agents perform well over several periods. Hence, the principal is more 

likely to commit to mute his level of target ratcheting for agents who consistently perform well 

than for agents who yet have to do so. We summarize our expectations as follows.  

Hypothesis 1: Agents with a history of high performance over consecutive periods are given easier 

targets in future periods than agents who have no such history. 

 

The effort response of agents to targets 

                                                           
5 In contrast to these prior studies, our time series data allows us to explore whether signals of commitment to work 

for the brand early on in a relationship are reciprocated in subsequent periods by the principal. Prior literature focuses 

more on how principals respond to agents who have high potential. We focus on signals of commitment (H1). We do 

so by exploring how a record of performance explains target updating. We also examine the agent’s response to 

investigate whether a mutual understanding in the relationship develops (H2). 
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According to the target setting literature, agents will protect themselves against target ratcheting 

with their reluctance to show their full performance potential to the principal (Milgrom and 

Roberts 1992, p. 232-235). Empirical evidence speaks to this idea by demonstrating that agents 

who perform well either manage earnings (e.g., Leone and Rock 2002) or real earnings to reduce 

the likelihood that their target will be ratcheted (Bouwens and Kroos 2011). In terms of relational 

contracts, target ratcheting would be considered reneging on the contract, as the higher target the 

agent must achieve in the next period signals that the principal is unsure about the agent’s 

intentions (i.e., is the agent trying to perform well or is the agent gaming?). In addition, ratcheting 

may run counter to the idea of the principal’s willingness to honor her implicit promise to share 

the benefits from the agent consistently meeting high expectations. It is not until the principal 

commits to continuing to compensate the agent for performance improvements that the agent has 

an incentive to keep working to achieve those improvements. Once the principal does commit, the 

agent can disclose his performance potential through his achievements without having to fear that 

the principal will claim all benefits that accrue from high performance (Baron and Besanko 1984). 

The principal thus will be seen as credible to the extent that she refrains from exploiting her agent 

(Morgan and Hunt, 1994).  

When an agent meets a target, exceeding it further can bring more income to the agent over the 

current period. Hence he is motivated to keep increasing performance. However, these current 

proceeds are traded off against potential future losses stemming from potential (excessive) target 

ratcheting (Bouwens and Kroos 2011). To the extent that the agent can convincingly signal that he 

is committed to continuing to perform at a high level, the agent should fear the possibility of 

ratcheting less. We therefore expect agents who have repeatedly performed well to be less likely 

to withhold their effort at the end of an accounting period, compared to those who have not yet 

done so. We summarize this expectation in H2.  

Hypothesis 2: Effort withholding (i.e., the ratchet effect) is less likely to occur in future periods for 

agents with a history of high performance over consecutive periods, compared to agents who have 

no such history. 

 

2.3 Research Setting 

2.3.1 The research site 
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Our research site is a national franchisor (principal) of a multinational carmaker with worldwide 

operations. As a national subsidiary of a multinational carmaker, the franchisor is responsible for 

the whole network of car dealerships (agents) in a European country where it operates. The 

franchisor cooperates with independent franchisees (car dealers) in the country to sell their cars. 

As is common in the sector, the franchisor has extensive implementation power (Arruñada et al. 

2001, p. 258). The franchisor is accountable for commercial operations at the national level (e.g., 

branding, marketing, and promotions). In addition, the franchisor controls wholesale and retail 

prices, and franchisees must comply with the franchisor’s price guidance. The franchisor designs 

the incentive scheme for all franchisees.  

To cover all regions in the country, the franchisor constructed a dense sales network. Every car 

dealer is a separate self-owned company whose formal relation with the franchisor is contractual. 

All franchisees must buy their cars from the franchisor. However, some dealers have an exclusive 

contract with the franchisor, while non-exclusive dealers have additional contracts with other 

franchisors and sell other brands.6 Dealers are represented by a council through which they can 

express their needs and through which they can advise the franchisor on business operations and 

strategies. Dealers are fully responsible for the day-to-day operations of their stores. They are held 

accountable for the appearance of the store and the recruiting and training of their staff as well as 

for their responses and car recommendations to customers. Dealers can also make dealer-specific 

advertisement decisions. However, the price decisions made by franchisees should be aligned with 

the price range that is predetermined by the franchisor. Hence dealers can quote different prices 

for the same car. Car dealers can affect sales performance by selecting an effort level through: 

hiring more sales personnel, providing more favorable car recommendations and pricing decisions. 

In addition, non-exclusive dealers can switch effort between brands to affect sales.  

Over the sample period 2004–2012, there were on average about 52 dealers, which covered the 

domestic market. However, the composition of the network has slightly changed over the sample 

period due to the fact that new dealers joined the network and others discontinued their contract 

                                                           
6 The decision about being an exclusive or a nonexclusive dealer can be affected by factors such as the number of 

dealers in an area, market conditions, and strategies of the franchisor and the franchisees. It is a mutual choice made 

by the franchisor and the franchisee. The manufacturer is a subsidiary of a bigger holding company, which sells other 

car brands, too. This holding company offers a family of brands, besides the brand we examine. A few dealers also 

sell other brands of the family. We define these dealers as non-exclusive dealers. The non-exclusive dealers thus 

always have other brands either from the family or from other companies.  
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with the franchisor and left. We conduct our empirical analyses using dealer-level performance 

and target data of all the dealers in the network, made available by the franchisor. This data 

comprises of almost 100 percent of the sales the network realized in the national market because 

all the sales of the brand were realized through the franchisor.  

2.3.2 Target setting and stair step-incentive scheme 

The franchisor uses three measures to monitor its dealers: the difference between the advised 

consumer price and the actual purchase price, meeting qualitative standards based on qualitative 

measures, and sales volume. The latter measure is compared to a target to determine the bonus a 

franchisee is entitled to. 

Our data focuses on the volume-based bonus, which car dealers receive conditional on their 

achieving a targeted sales volume (e.g., number of cars during the incentive period). Sales volume 

is the key performance measure for evaluating franchisees.7 In our sample, the volume bonus on 

average accounts for 25%–30% of a dealer’s total profit margin. The bonus takes the form of a 

discount on the invoice price of the cars that franchisees acquire from the franchisor.  

Sales targets for dealers are customized to account for specific market conditions and to set 

challenging, but achievable, goals. Target setting starts at the end of the year. Appendix A offers 

a simulated example. The franchisor first decides a national-level annual sales target for the 

upcoming year, based on the manufacturer’s strategies, growth opportunities, and economic 

conditions. The aggregate sales targets are converted to annual dealer targets based on market 

expectation, regional economic trends, and dealers’ past performances. The franchisor engages in 

target ratcheting, as past sales performances remain a main objective input for the target update. 

Important for our study is that the franchisor can use discretion to make downward and upward 

adjustments for each dealer to arrive at customized target updates. Finally, the annual sales target 

for each dealer is divided into quarterly targets to account for seasonal patterns. Bonuses are 

rewarded quarterly according to each dealer’s performance relative to its target, and dealers are 

eligible for an additional bonus, conditional on the number of quarterly targets they meet within a 

year. While next-year targets are set at the end of previous accounting year, targets can be adjusted 

                                                           
7 Choosing sales volume as the only performance measure complies with the manufacturer’s strategy of enhancing its 

overall market share in each separate country. Sales target refers to total sales volume of all car models offered by the 

franchisor. 
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during the year if market conditions change dramatically. However, we do not have information 

about these intra-period changes. We have and use the final quarterly targets and annual targets 

for each dealer over our sample period. 

The franchisor uses a stair-step incentive scheme to calculate the bonus (i.e., the performance-

based price discounts). These schemes are typically offered by car manufacturers to their car 

dealers (Arruñada et al. 2001; Sohoni et al. 2011). As Appendix B shows, the franchisor’s bonus 

scheme features a series of steps where each step, conditional on the target achievement by a dealer, 

results in higher bonus percentages (e.g., higher price discounts). This scheme features three 

important steps: the minimum threshold, the 100% target, and the maximum target. Below the 

minimum, dealers receive no price discount. Once their performance exceeds the minimum, they 

are entitled to a discount. The maximum bonus discount is granted if performance reaches or 

exceeds the maximum target. Once the car dealer achieves that target, the maximum discount 

applies to all cars sold in that accounting period. 

2.3.3 Data collection 

For the period 2004–2012, we received daily sales performance and quarterly target data of each 

franchisee from our sample franchisor’s internal database. While each accounting year features 

about 52 individual dealer observations, limitations posed by data requirements and availability 

required us to conduct our empirical tests with fewer observations. For example, we excluded any 

incomplete observations from our sample, such as those with missing quarterly target and sales 

information and those for dealers active only for a part of the year. This latter situation occurs 

especially when a new dealer joins the network or when an existing dealer leaves during the 

accounting period.  

To allow franchisees and franchisor to provide clear signals of their credibility, we must ensure 

that car dealers are present during a vesting period, during which credibility is established, and a 

post-vesting period. During the post-vesting period, we observe whether franchisees are treated 

differently by the franchisor, conditional on them delivering high performance, and whether the 

franchisees are less likely to withhold their effort, conditional on the actions of the franchisor. We 

create two samples to conduct our empirical analyses: the full sample and the sample of current 

dealers. The full sample includes all the dealers present in the network from the beginning of the 

sample period (full sample). This sample also includes the data on dealers who left the network, 
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up until the final full year that they are active in the network. We exclude the final year to avoid 

strategic behaviors by these dealers in their final year. The second sample is composed of all the 

dealers present in the network at the end of the sample period of 2012 (sample of current dealers). 

This includes all dealers who stay in the system over the whole sample period and those who enter 

the network at some point during the sample period and stay until the end. With this procedure, 

we ensure that all the dealers have both a vesting period of two years and a post-vesting period, 

enabling us to examine whether the commitment on part of franchisees in the vesting period affect 

the actions in the post-vesting period of the franchisor and the franchisee in the way we predict. In 

robustness tests, we also explore whether our results hold for the sample of non-exclusive dealers 

only. 

2.3.4 How relations vest 

As the vesting period, we use the first two years in which the dealers enter the sample to assess 

commitment on their part. This approach is consistent with the work of Brown, Falk and Fehr 

(2004), who show that “successful long-term relations exhibit generous rent sharing and high effort 

(quality) from the very beginning of the relationship.”8 To test our hypotheses, we empirically 

distinguish between dealers who have shown their commitment by meeting the expectations of the 

franchisor (high performers) and those who do not (low performers). High performers are defined 

as franchisees whose performance is better than the median of all dealers over two consecutive 

accounting periods, i.e., the vesting period, starting from the sample period. Low performers 

perform below the median during the vesting period. In our measure, we capture the idea of agents 

trying to credibly signal their commitment to deliver high performance. Following the reasoning 

of the literature on target setting ( e.g., Aranda et al. 2014; Indjejikian et al. 2014a), we argue that, 

for our sample, the franchisor exploits the information underlying the franchisees’ actual 

                                                           
8 Alternatively, we also use quarterly sales performance in the first two years to classify dealers. We consider dealers 

as high performing based on whether their quarterly performance is better than peers in at least six out of eight quarters 

in the two-year vesting period and regard them as low performing if their quarterly performance is better than their 

peers in less than or equal to two out of eight quarters in the two-year window. Using this alternative classification, 

we also find similar results. Rather than using quarterly performance information, we also extend our observation 

window for the vesting period. We classify dealers into high and low performers based on three consecutive years of 

performance. A franchisee is considered to have a record of high performance if his performance exceeds the median 

of his peers in three-year window either from the start of our sample period or from the beginning of his contract with 

the franchisor. By doing so, the number of observations decreases, which affects the power of our tests. Overall, we 

still find supportive evidence of our hypotheses based on these results. 
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performance relative to his peers to classify dealers as high and low performers.9 The franchisor is 

expected to be more satisfied with and more willing to share rents with dealers with a record of 

consistently outperforming their peers.  

Empirically, we thus classify a dealer as a high performer (D_highpfmer) if he reports higher sales 

target deviations (measured as sales levels relative to target) than the median sales target deviations 

of peers over two consecutive years, starting from the beginning of the two years of our sample 

period or from the year that the franchisee enters the sample (the vesting period)10 . Similarly, a 

dealer is a low performer (D_lowpfmer) if he reports lower sales target deviations than the median 

of his peers during the vesting period (i.e., the first two consecutive years of our sample period or 

from the year that the franchisee enters the sample).  

2.3.5 Control variables 

We collected dealer-specific information that potentially affects the target updating choices of the 

franchisor or the effort choice of the dealer. To address potential product substitution as an 

alternative interpretation for target updating, all of our empirical models control for the number of 

alternative brands (numbrand) carried by a dealer. In addition, we control for whether the dealer 

is an exclusive or non-exclusive dealer (D_excl). The literature argues that a franchisor may offer 

more favorable targets and thus larger discounts to exclusive dealers, because these dealers cannot 

redirect their attention to other competing brands (e.g., Fein and Anderson 1997; Klein and 

Murphy 2008; Kraiselburd, Narayanan, and Raman 2004). We also control for potential 

differences in size and negotiation power that may explain the action choices of both parties. We 

                                                           
9 Our larger window of observations allows us to measure how committed dealers are to delivering performance. The 

focus on peer performances for commitment and not on individual target achievement is also consistent with firm 

policy. Given the level of target achievement, the firm is well aware that it sets difficult targets. However, it does so 

because its executives believe these targets increase the likelihood of achieving higher levels of performance than 

would be possible without these difficult targets. Achievement also means less profit for the franchisor, given that it 

must give more discounts to the franchisees. Given this policy, it is empirically better to compare agents’ achievements 

in terms of their target achievement relative to the median of peers over a series of consecutive periods as a sign of 

commitment.  
10 The starting two years in our sample, year 2004 and 2005, can be considered as vesting period also for franchisees 

who are already in the network before our sample period because first the franchisor started to professionalize the 

control system in these years, and second the incentive systems were kept the same in these years compared to the 

subsequent years. Note that for dealers who are present in 2004-2005, untabulated t-tests for difference in means 

suggest that sales levels and target levels do not statistically differ across high, middle and low performing agents in 

2004-2005 (highest t: 1.225 , p>0.225), suggesting that the first two years of our sample period can be used as vesting 

period. For this reason, differences in action choices post-vesting can be attributed more confidently to relational 

contracting that starts to emerge over time.  
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create a dummy variable, D_comm_mem, indicating whether a dealer is a delegate to the dealers’ 

committee. These dealers more often communicate directly with the franchisor than other dealers 

do. In addition, we use a dummy variable, D_ind_agree, equal to one when dealers have an 

individual agreement with the franchisor and zero otherwise, as this may affect dealer effort or 

target setting.11 We also include variables to control for size and tenure. We measure size as the 

logarithm of a dealer’s annual sales (lnrev) and measure dealer tenure (tenure) for dealers that still 

exist in the network in 2012 (current sample) to capture the length of the relationship between 

franchisee and franchisor.  

2.3.6 Descriptive statistics 

Panel A of Table 1 summarizes descriptive statistics of the main variables used in our tests for the 

full sample. On average, 39.7% dealers are classified as high performers (D_highpfmer), and 24.4% 

are regarded as low performers (D_lowpfmer). Dealer-level annual sales (sales) is slightly lower 

than the annual sales targets (target). The mean (median) sales-target deviation (tardev) is about -

0.701% (-3.774%). About 45.3% of the dealers meet or beat their targets (D_tarachieved), and 

about 26.4% reach their bonus cap (D_maxtarachieved). On average, the update (tarupdate) of the 

sales target amounts to 6.797% (9.028%). 42.7% of the dealers exclusively (D_excl) carry the 

brand sold by the franchisor, and dealers sell on average 1.534 alternative brands (numbrand) in 

their store. The length of the contract between the franchisor and the franchisee is about 10.953 

years (tenure). About 6.5% of dealers represent their other dealers at the committee council 

(D_comm_mem), and 12.7% of the dealers have made individual agreements with the franchisor 

(D_ind_agree). 

Panel B of Table 1 presents the Pearson correlations of our main variables post-vesting period. As 

expected, high (low) performers are positively (negatively) associated with sales-target deviation 

and the likelihood of achieving targets, at conventional significance levels. We also observe that 

target update is positively associated with sales deviation. It is also significantly positively related 

with historic sales deviation (nontabulated). This conforms to previous findings demonstrating that 

past performance information is used for target ratcheting (e.g., Bouwens and Kroos 2011). Target 

update is positively associated with market conditions (growth_brand and growth_otherbrand). 

                                                           
11 We only know which dealers have an individual contract with the franchisor. We have, however, not been presented 

with the actual documents describing the terms of these contracts. 



PRINCIPAL AND CAR DEALERS 

21 

 

We also find that exclusive dealers or dealers who are the committee representatives are more 

likely to be high performers. In a robustness check, we will discuss the results of our main tests 

for the subsample of non-exclusive dealers only. We also test whether the mutual commitment 

period is reflected irrespective of performance levels reported in later periods and find that the 

principal does respond to performance improvements (deteriorations) despite that a franchisee was 

initially identified as a low performer or a high performer. 

 

2.4 Hypothesis Test 

2.4.1 Does target update differ for high performers? 

We predict in our first hypothesis that the franchisor will set easier and thus more achievable 

targets for dealers that report high performance over two consecutive years from the beginning of 

their relation (Dummy high performer). To test our first hypothesis, we use the following model12:  

𝑡𝑎𝑟𝑢𝑝𝑑𝑎𝑡𝑒𝑡 = 𝛽0 + 𝛽1𝐷_ℎ𝑖𝑔ℎ𝑝𝑓𝑚𝑒𝑟𝑖 + 𝛽2𝑡𝑎𝑟𝑑𝑒𝑣𝑡−1 + 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝜀,                                (1) 

where 𝑡𝑎𝑟𝑢𝑝𝑑𝑎𝑡𝑒 denotes the percentage change from year t-1 to year t of the annual sales target 

for a dealer13; 𝐷_ℎ𝑖𝑔ℎ𝑝𝑓𝑚𝑒𝑟 is a dummy variable equal to one if a dealer’s performance is better 

than that of his peers in our vesting period and zero otherwise; 𝑡𝑎𝑟𝑑𝑒𝑣 indicates the historical sales 

performance of a dealer relative to his sales target in year t-1.14 The regression coefficient of 

interest is 𝛽1, where 𝛽1 < 0 implies that the franchisor, indeed, tends to ratchet targets less in the 

post-vesting period for high performers. Our identification strategy is to first examine whether 

high performing dealers get a different target update compared to all other dealers. We then repeat 

our analysis and examine whether H1 is supported when we create three groups: high, middle and 

                                                           
12 In contrast to previous target-setting studies (e.g., Bouwens and Kroos 2011; Indjejikian et al. 2014a), we do not 

focus on examining asymmetric target ratcheting. Our aim is to test how likely it is that the franchisor invests in the 

relation with high-performing dealers by providing them a lower target. Hence our empirical model deviates from 

previous models.  
13 While we also have quarterly target information, we chose to consider the annual target update for testing H1 

because the setting of the main target occurs annually.  
14 We also test whether the results still hold when we include sales deviations of t-2 and t-3, since the franchisor told 

us that past information of three years was used (see Appendix A) However, we find that only sales performance at t-

1 explains target updating. Sales deviations at earlier times are not significantly related to target updates. To keep a 

sufficiently large sample size for subsequent testing, we only include sales deviations at t-1 in our tests.  
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low performing dealers. We then compare high and low performers to the middle performers (who 

alternate between high and low performance).  

We report the results for robust regressions in Table 2.15 Our findings are consistent with our first 

hypothesis. That is, the target is ratcheted to a lesser extent for agents who report better-than-peer 

performance. These dealers on average receive easier target updates in the post-vesting periods. 

As shown in all columns of Table 2, the coefficient 𝛽1 for high performance on target update is 

negative and significant (-5.511 for the full sample and -6.225 when only considering the dealers 

that stay until the end of the sampling period, p<0.01). The results are robust at the 5% level after 

we control for dealers that consistently performed worse than their peers (𝐷_𝑙𝑜𝑤𝑝𝑓𝑚𝑒𝑟) in the 

regression, as shown in column 3 (COEFF.= -4.569) and 4 (COEFF.= -5.050) of Table 2.  

However, in Table 2, we do not find that target updating differs significantly for low performing 

dealers compared to middle performers. The coefficients of variable 𝐷_𝑙𝑜𝑤𝑝𝑓𝑚𝑒𝑟  are not 

significant in column 2 and 4 of Table 2. We do not have a clear prediction about how targets 

should be updated for low performers. On the one hand, the franchisor may decide to punish them, 

as they have not exerted sufficient effort to enhance sales performance. On the other hand, it is not 

clear whether it benefits the franchisor to penalize them. The franchisor may not be certain whether 

the failure to perform well is indeed because of lack of effort or the franchisor may not want to 

hurt the relationship with the dealer to ensure his future cooperation. 

We conclude from these results that the difference in target setting for high performing versus low 

performing dealers reflects the franchisor’s belief about whether dealers honor their commitment 

to meet the expectations of the principal. Specifically, the franchisor responds favorably in 

subsequent periods to high performing dealers who have a history in achieving the desired levels 

of performance (i.e. better-than-peer performance).  

2.4.2 Are high performing dealers indeed more likely to achieve their targets? 

While the data supports the idea that high performing dealers are given easier targets in terms of 

target updating (H1), this finding does not allow us to conclude that this practice increases the 

                                                           
15 We also found similar results when we used OLS regression for analyses that are applicable, and hence the results 

are not reported. In the OLS tests, we also cluster standard errors at the dealer level. We also tested the multi-

collinearity of our model, and this does not seem to influence our tests. 
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likelihood of these dealers achieving those targets. Therefore we examine whether high performing 

dealers stand a better chance of meeting their targets in future periods. We use the variations of 

the following logit model to test whether the likelihood of meeting (maximum) targets differs for 

high performing dealers: 

𝐷_𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑𝑡 = 𝛽0 + 𝛽1𝐷_ℎ𝑖𝑔ℎ𝑝𝑓𝑚𝑒𝑟𝑖 + 𝛽2𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑𝑡−1 + 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝜀,        (2) 

where D_tarachieved (D_maxtarachieved) is a dummy variable equal to one if the annual 

(maximum) sales target of a car dealer is achieved and zero otherwise. The coefficient of interest 

in this model is 𝛽1, where 𝛽1 > 0 indicates that, on average, high performing dealers have a higher 

likelihood of meeting their (maximum) sales target. The underlying argument is that the franchisor 

helps these committed dealers by setting easier targets.  

Our results are reported in Table 3, Panels A and B. In Panel A, we examine whether high 

performing dealers can better meet annual sales targets. Results suggest that high performance in 

the vesting period is associated with a higher likelihood of achieving targets in future periods 

across all models (p<0.05). These results support the idea that high performing dealers are more 

likely to earn rents from the franchisor. In panel B, we examine whether high performing dealers 

continue exerting high levels of effort and manage to achieve the maximum target. Consistent with 

our expectation, after controlling for past performance, we find that high performers are more 

likely to achieve the maximum target. Specifically, we find that the association is significant at the 

1 or 5 percent significance level for both samples (Panel B of Table 3, columns 1 and 3). When 

we contrast the high performers with the low performers using the mediocre performance as a 

reference, we still find consistent results, but the level of significance reduces to 10 percent (Panel 

B of Table 3, column 4, p<0.10). These results imply that high performing dealers are more likely 

to keep increasing performance in subsequent periods to achieve the maximum target. We find a 

negative coefficient for low performing dealers, suggesting that they have a lower likelihood of 

achieving their (maximum) sales targets. However, the results are not significant at conventional 

levels.  

With regard to controls, we find that the number of alternative car brands that the franchisee carries 

negatively relates to the chance of meeting targets. This may indicate that dealers, who have other 

options to create bonuses, switch their effort to other brands when this benefits them. We also find 
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that dealers who are representatives at the dealers’ council or have additional agreements with the 

franchisor are more likely to reach targets.  

In sum, combining the results of Table 2 and Table 3, we conclude that the data support our 

hypothesis H1. We show that high performing dealers receive easier targets in subsequent periods 

(i.e., they face less target ratcheting), and consequently they are more likely to reach their 

(maximum) targets, allowing them to earn some rents.  

2.4.3 Do high performing dealers trust the franchisor to set easy target? 

In hypothesis 2 we predict that high performing dealers are less likely than low performing dealers 

to withhold their effort to avoid target ratcheting. The ratchet effect implies that agents choose to 

mute their effort to enhance the likelihood that the principal sets easier target for the next 

accounting period (Bouwens and Kroos 2011; Indjejikian et al. 2014b). We expect that dealers are 

likely to withhold their effort—especially once they have reached the targets to secure their bonus. 

Note that dealers always have incentives to increase their sales because they make a profit on each 

car they sell. However, their profit is simply larger when they achieve their sales target because 

the price discounts apply to all cars they sold before. Hence the marginal benefit of achieving a 

sales target is much larger than the marginal benefit associated with selling one more car. That 

said, achieving a next-level target may prompt the franchisor to ratchet up the next-period target 

to a level out of reach of the dealer. In hypothesis 2, we predict that dealers who have shown their 

commitment to the franchisor have less reason to fear that such updating will occur. Consistent 

with hypothesis 2, we test whether high performing dealers are more likely to keep trying to further 

improve their performance because they can trust the franchisor to not step up the next period 

target. 

To test H2, we use a model adapted from Bouwens and Kroos (2011) and examine whether dealers 

withhold their effort by the end of the accounting period, if they have done exceptionally well 

during that period. We run our test on quarterly data, as the volume bonuses are granted each 

quarter. Recall that franchisees have incentives to decrease their effort after achieving quarterly 

data, as their quarterly bonus is guaranteed. Doing so would decrease the average performance 

over the accounting period and would leave the principal unaware of their top performance 

potential. This, in turn, would mitigate target ratcheting by the principal. We test whether sales 
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levels drop off in the last month for dealers who have already reached their quarterly target over 

the first two months of that quarter. We use the following model to test H2:  

𝑠𝑎𝑙𝑒𝑠_𝑙𝑎𝑠𝑡𝑚𝑜𝑛𝑡 = 𝛽0 + 𝛽1𝐷_ℎ𝑖𝑔ℎ𝑝𝑓𝑚𝑒𝑟𝑖 + 𝛽2𝐷_𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑_2𝑚𝑜𝑛𝑡−1 +

𝛽3𝐷_ℎ𝑖𝑔ℎ𝑝𝑓𝑚𝑒𝑟𝑖 ∗ 𝐷_𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑_2𝑚𝑜𝑛𝑡−1 + 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝜀,                                               (3) 

where 𝑠𝑎𝑙𝑒𝑠_𝑙𝑎𝑠𝑡𝑚𝑜𝑛 denotes the sales of the final month of a quarter; D_tarachieved_2mon is a 

dummy variable equal to 1 if the quarterly target is achieved at the end of the second month of a 

quarter and zero otherwise. The sales effort of dealers who have reached their quarterly target in 

the second month of the quarter but who are not dealers that initially showed high performance is 

captured by 𝛽2, while the sales performance of high performing dealers who have reached their 

quarterly target in the first two months is given by (𝛽2 + 𝛽3). The coefficient of interest is 𝛽3, 

which we expect to be larger than zero ( 𝛽3 > 0). A positive sign of 𝛽3 would suggest that, even 

if these higher performing dealers have achieved their target in month 2, they continue to work 

harder than other dealers to further increase sales. Our results are reported in Table 4, Panels A 

and B.  

Across all models, we find that dealers who perform at lower levels than high performing dealers 

are more likely to reduce sales effort in the last month of that quarter if they achieve their target 

before that month starts (𝛽2 < 0, p<0.01). This finding supports the idea that dealers protect 

themselves against target ratcheting. However, we also find a positive coefficient on the interaction 

term D_highpfmer*D_tarachieved_2mon ( 𝛽3 > 0 ). This suggests that, after achieving the 

quarterly target, high performing dealers distinguish themselves from the rest by withholding their 

effort less. This result is only marginally significant when considering all observations (p<0.15, 

column 1 of Table 4). One reason for this weak result may be that differing motives may underlie 

the decrease of effort at the end of a quarter. Dealers who have achieved their target in the second 

month of the quarter have incentives to prevent ratcheting, and dealers who have no chance of 

achieving their target have an incentive to reduce their effort in the last month so as to create a 

cookie jar for the next quarter. To avoid this issue, we also create a subsample that includes only 

dealers who achieve the target in that particular quarter (𝐷_𝑞𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑𝑖,𝑡 = 1). We believe that 

with this subsample we can better test our hypothesis 2. We now find, for all the models, a 

significant and negative joint effect of 𝛽2 + 𝛽3 (p<0.01) and a significant and positive 𝛽3 (p<0.15) 

for the subsample of dealers who did achieve their targets in a particular period. These results 
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suggest that high performing dealers decrease effort after achieving quarterly targets, on average, 

but high performing dealers withhold effort less than other dealers. As shown in Table 4, the high 

performers indeed put in more effort to further improve their performance than other dealers. 

Specifically, the coefficient of the interaction D_highpfmer*D_tarachieved_2mon is significant 

for the full sample (Table 4 column 2, COEFF.= 3.616; p<0.05) and at the 10 percent level for the 

sample that includes all current dealers (Table 4 column 6, COEFF.= 3.175; p<0.10). Results 

weaken when we use the mediocre dealers to contrast high with low performing dealers (Table 4 

column 8, COEFF.= 2.656; p<0.15). 

To further validate whether high performers differ, we examine the frequency of reaching quarterly 

maximum targets. The idea is that a dealer who more often hits this maximum demonstrates less 

inclination to withhold effort. In our setting, we expect high-performing dealers to be more likely 

to strive for reaching the maximum target in each quarter and less likely to shift effort across 

quarters to smooth results. We expect that such dealers trust that the franchisor will not step up the 

targets. Our results are reported in Table 5. In Table 5, we apply a Poisson regression, as our 

dependent variable is the number of times that a dealer attains the maximum quarterly target within 

a year. Consistent with our expectation, Table 5 shows that high performers do meet their 

maximum target more often than low performers (p<0.05).16 

In sum, our tests gauge whether high performing dealers differ from the low performing dealers in 

terms of the extent to which they withhold their effort when they are doing exceedingly well during 

a particular accounting period. Our expectation is supported by the data. We find that high 

performers are less likely to withhold effort and less likely to switch effort between quarters. 

Therefore we conclude that the data supports hypothesis 2. 

2.4.4 Dynamics in the relation 

                                                           
16 We also redo the above analyses controlling for target difficulty. We use an indicator variable D_difficult_mean in 

our tests, which is equal to 1 if the target update is larger than the mean of all the dealers in the same area and zero 

otherwise. Sample size is lower, because we need a sufficient number of competing dealers in an area. For the dealers 

who face easier targets, we find that high performing dealers are more likely to reach the maximum targets more often 

in a year (n=145; coefficient 0.383, t-value 2.15**). Yet these tests also confirm that high performers are more likely 

to reach more maximum targets in the subsample of firms who face difficult targets (n=96; coefficient, 0.472, t-value 

1.73*). This evidence indicates that, consistent with commitment story, high performing dealers do not give up even 

when facing more difficult targets.  
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While the evidence suggests that both franchisor and franchisees are more convinced that each 

party is committed to keep his promise, it is not clear whether the parties who initially report low 

performance are given a second chance and whether parties who originally report high 

performance lose their privilege if their relative performance deteriorates relatively to their peers. 

In other words, we test whether the franchisor updates her beliefs. 

We examine whether a dealer who initially reports low performance gets lower target updates once 

he starts reporting high performance during the post-vesting period. We also test whether a dealer 

who initially reports high performance keeps getting easier targets as his performance wanes 

relative to peers. Post-vesting performance refers to the period after the dealer was originally 

identified as a high or low performer. We create the dummy variable D_betterdev, which takes the 

value of 1 if in a particular year a dealer reports a more favorable sales-target deviation than peers 

(e.g., better than the median performance of peers). As shown in Panel A, column 1 of Table 6, we 

find an insignificant negative coefficient of variable D_highpfmer and a significant negative 

coefficient on the interaction term D_highpfmer*D_betterdev (COEFF.= -10.991, p<0.05). These 

results suggest that dealers who were originally identified as high performers are more likely to 

keep getting easier targets, conditional on them continuing to report high performance relative to 

their peers. The other question is whether dealers initially identified as low performers get a chance 

to qualify as committed dealers later on by showing high performance. We find that low performers 

get more difficult targets if they continue to perform below the median (e.g., the significant and 

positive coefficient of D_lowpfmer), but their target gets ratcheted to a lesser extent if they start 

performing better than peers, as evidenced by the negative and significant coefficient of the 

interaction term on D_lowpfmer*D_betterdev (COEFF.= -11.096, p<0.05). Hence the results 

suggest that belief revision occurs on part of the franchisor as dealers who originally report low 

performance can be later recognized as good performers. In Panel B of Table 6, we examine as a 

robustness check how relationships can be affected by whether the franchisee achieved his sales 

targets in the post-vesting period. The results are consistent with what we show in Panel A of Table 

6.  

2.4.5 Additional robustness checks 

Starting position. An alternative explanation for our results would be that dealers with a record of 

low performance are in a worse position from the start, compared to high performing dealers, and 



CHAPTER 2 

28 

 

will never be able to show their commitment by catching up. We therefore test whether the sales 

growth for low performing dealers is significantly lower than the sales growth of high performing 

dealers over subsequent periods. We find no support for this idea. We reproduce the results of our 

test in Table 7. These results show that high performers report similar levels of sales growth as 

their low performing counterparts. We also compare sales growth rate of high and low performers 

to the middle performers. The results in Table 7 also suggest that the sales of low performers grow 

faster than those of the middle group. These results suggest that low performers can catch up with 

high performers and thus can show their commitment to trying to achieve their target. Given that 

these low performers face target ratcheting, the observed growth pattern suggests that the 

franchisor’s ratcheting leads these dealers to step up their effort.   

Nonexclusive dealers. While we control in our main analysis for whether a dealer is exclusive 

dealer or nonexclusive dealer, non-exclusive dealers have more scope to renege on the implicit 

contract. They also have a harder time signaling their commitment to the franchisor. We therefore 

re-run all our prior tests with a sample of 176 non-exclusive dealers. (The results are not tabulated.) 

While some of our results are a bit weaker because of lower sample size, we still find evidence 

consistent with H1. Non-exclusive dealers with a record of high performance receive easier target 

updates (significant at 10% level or less). Consistent with H2, we also observe that non-exclusive 

dealers with a record of high performance trust the principal, as they are less likely to withhold 

effort in future periods once they achieve their target early in an accounting period (significant at 

5% level or less).   

 

2.5 Conclusion 

We speak to the question of whether theory on relational contracts can be used to understand how 

economic relations between agents and principals evolve. On the one hand, we argue that dealers 

can credibly signal the franchisor about their willingness to commit to their promise by meeting 

the franchisor’s expectations. In our sample, we characterize agents—car dealers in a franchise 

network—with a record of high performance early on in the relationship as those who have 

credibly signaled a commitment to pursue the franchisor’s objectives. On the other hand, we argue 

that target setting practices of the principal is her instrument to credibly signal the agents (car 

dealers) that she is committed to share the proceeds that accrue from their high performance. We 
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find evidence consistent with both signals. That is, we find that the franchisor shares the proceeds 

that accrue from high performance with her agents, because high performing dealers receive easier 

targets in subsequent periods. We also observe that the agents trust the principal not to exploit 

them when they reveal their performance potential. We establish that high performing dealers are 

less likely to withhold their effort if they have already performed well early on in the accounting 

period. They work harder in the final month of a quarter and are more likely to attain the maximum 

target over all quarters in a year, compared to low performers. Our findings are robust for the 

subsample of non-exclusive dealers, who have more room to renege on their implicit obligations. 

Collectively, our results suggest that both the agents and principal respond to signal of the other 

party in a predictable way. That is, over time, these parties can come to a shared belief that they 

are committed to each other’s expectations (Gibbons and Henderson, 2012a). Prior studies in target 

setting have begun to examine what companies can do to assure that high performing agents keep 

delivering high levels of performance (e.g., Indjejikian et al. 2014a, 2014b). We show that signals 

of commitment early on in the relationship can inform how principals use their discretion in target 

updating. In contrast to prior literature that shows that agents withhold their effort in the context 

of updating (Bouwens and Kroos 2011), we show that instruments exist that help to reduce the 

ratchet effect. We observe that the effect occurs less if the principal can credibly signal her 

willingness to share some of the proceeds from high performance with the agent and if the agent 

in turn can credibly signal that he is working hard. The study shows that principals and agents can 

develop such a mutual understanding using a uniform target updating scheme. That is, the 

franchisor uses its discretion to tailor the targets among their franchisees, conditional on their 

willingness to advance the franchisor’s goals. The franchisor is willing to ease controls, conditional 

on agents hewing to their commitment by maintaining high levels of performance. Car dealers in 

our sample are willing to make such a commitment because of the franchisor’s commitment to 

share some of the benefits of high performance with them.  

Our study is subject to potential limitations. One important concern is that we focus on one 

franchise organization that operates in one business—car sales—using a specific stair-step 

incentive scheme for all its franchisees. These features may limit the external validity of our results. 

The advantage of studying relational contracting in one organization is that other factors 

idiosyncratic to specific firms do not crop up in our setting. To our knowledge, the system of stair-
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step incentives is common in the automobile sector. Notwithstanding this limitation, we believe 

that our findings enhance our understanding of target setting, target ratcheting, and the ratchet 

effect. We also believe that this is one of the first empirical studies to use a large sample to validate 

the phenomenon of relational contracts.  Another concern is that we only know one control system 

that is imposed on franchisees. Prior literature (e.g., Grabner and Moers 2013) suggests that 

management controls may be complementary to each other and together compose a package to 

help firms to achieve the desired outcome. To better analyze the effects and choices of controls, it 

would be necessary to consider the full package of controls that are used by the franchisor. Even 

though we know the target setting process is the most important control in place, it is still possible 

that other types of controls are also used and different controls may interact with each other. 

However, we do not have information about other controls, and thus we are not able to examine 

the interdependence of different controls in our setting.   
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Appendix A: A simulated example of target-setting process 

At the end of each accounting year, the franchisor assigns a new target to each dealer for the next 

budget year. In general, these targets are based on dealers’ performance, expected future sales 

growth of the brand, and the franchisor’s strategies. The objective input for the new target is the 

dealers’ performance. The franchisor can use its discretion to make dealer-specific adjustments 

upward or downward. In Table A, we reproduce an example of target setting for one dealer. In 

total, two steps are included to determine the target.  

In step A, the firm calculates the relative sales performance of each dealer within the nationwide 

network. In this example, the dealer sold 1,000–1,250 cars per year. The outcome of Step A is 

1.29%, which is the average weight of the past three year’s relative sales performances. Applying 

this percentage to the estimated sales forecast of 99,000 gets the franchisor to the expected sales 

number for the dealer in the coming year (n=1,277 cars). Step B entails the franchisor (i.e., the 

national dealer organization) adjusting the estimated target based on the firm’s strategies and the 

market conditions, resulting in the final year target. The discretionary adjustment is made with the 

idea to set challenging, but achievable, goals for franchisees. For the example case, the final target 

is adjusted downward, compared to the original value, resulting in a lower target (n=941 cars) for 

this dealer compared to his past sales performance. Thus, to identify each dealer’s sales target, the 

sample firm uses a method that incorporates a mixture of parameters.  

Table A A simulated example of target setting 

 2009 2010 2011 2012 

Step A 

Actual sales 1,000 1,125 1,250   

Nationwide sales 75,000 87,500 100,000   

Relative performance of the dealer 1.33% 1.29% 1.25% 1.29% 1,277 

Step B 

Subjective adjustments made by the national dealer organization dependent on several aspects, such as the 

franchisor’s strategy and market conditions. 

Nationwide sales forecast 2012    110,000  

         Correction of the forecast * (10% for 2012)    99,000  

Dealer target (after correction)    0.95% 941 

*Sales numbers and target numbers are multiplied by an unrevealed parameter to disguise the identity of the firm 

we investigate, but we use the original numbers for the rest of the analyses. 
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Appendix B: Incentive scheme 

The franchisor in our sample uses a stair-step incentive scheme to motivate car dealers to work 

harder. Each step in the bonus scheme is conditional on the target achievement of a dealer and 

leads to higher bonus percentages (e.g., higher price discounts). There are three important sales 

targets imposed on franchisees, which are a threshold target, a 100% target and a maximum target. 

The bonus tied to each target is disclosed in Table B. Below the threshold, dealers receive no price 

discounts. With better performance, they are entitled to larger price discounts from the threshold 

to the maximum. The cap bonus is granted to dealers if the maximum is achieved.  

Table B Incentive Structure 

 Threshold  At Target  Maximum  

2004 0.60% 1.50% 1.75% 

2005 0.60% 1.50% 1.75% 

2006 0.90% 1.50% 2.10% 

2007 0.90% 1.50% 2.10% 

2008 0.90% 1.50% 2.10% 

2009 0.90% 1.50% 2.10% 

2010 1.35% 1.95% 2.55% 

2011 1.35% 1.95% 2.55% 

2012a 0.90% 1.80% 3.00% 

2012b 0.90% 3.00% 3.00% 

Note: The discount percentages in Table B are all multiplied by an unrevealed parameter to disguise the identity of 

the firm we investigate, but we use the original numbers for the rest of the analyses. We also only disclose the 

percentages for the threshold (minimum), the target, and the maximum bonus. In certain years, the firm also defines 

other intermediate performance brackets a bit below or above the target. The target can only be reached when sales 

are at least equal to the target (target achievement ≥ 100%). For calculation of our variables, we define achievement 

of targets when the dealership realizes a sales level that is equal to or bigger than the specified target for the year 

(target achievement ≥ 100%) or the quarter when considering quarterly data, respectively. The franchisor uses this as 

the reference point when evaluating the sales potential of dealerships. 
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Appendix C Variable definition 

Variable Definition 

𝐷_ℎ𝑖𝑔ℎ𝑝𝑓𝑚𝑒𝑟
𝑖
 An indicator variable equal to 1 if dealer 𝑖 continuously performs better in terms of 

target achievement than the median performance of his peers in the two-year vesting 

period (either the years 2004 and 2005 for dealers present in the network from the 

beginning of our sample period or, for those dealers that appear later than 2004 in 

the sample, the first two years starting from the year the dealer enters in the network 

for a whole year) and zero otherwise. 

𝐷_𝑙𝑜𝑤𝑝𝑓𝑚𝑒𝑟
𝑖
 An indicator variable equal to 1 if dealer 𝑖  in terms of target achievement 

continuously performs below the median performance of his peers in the two-year 

vesting period (either the years 2004 and 2005 for dealers present in the network 

from the beginning of our sample period or, for those dealers that appear later than 

2004 in the sample, the first two years starting from the year the dealer enters in the 

network for a whole year) and zero otherwise. 

𝑡𝑎𝑟𝑢𝑝𝑑𝑎𝑡𝑒
𝑖,𝑡

(%) Annual target adjustments in year 𝑡 considered by the franchisor, which is calculated 

as 
𝑡𝑎𝑟𝑔𝑒𝑡𝑖,𝑡−𝑡𝑎𝑟𝑔𝑒𝑡𝑖,𝑡−1

𝑡𝑎𝑟𝑔𝑒𝑡𝑖,𝑡−1

∗ 100. 

𝑡𝑎𝑟𝑑𝑒𝑣𝑖,𝑡(%) Sales deviation from annual sales target for dealer 𝑖 in year 𝑡, which is measured as 
𝑠𝑎𝑙𝑒𝑠𝑖,𝑡−𝑡𝑎𝑟𝑔𝑒𝑡𝑖,𝑡

𝑡𝑎𝑟𝑔𝑒𝑡𝑖,𝑡

∗ 100 . 𝑠𝑎𝑙𝑒𝑠𝑖,𝑡  is actual annual sales, and 𝑡𝑎𝑟𝑔𝑒𝑡
𝑖,𝑡

 is annual sales 

target. 

𝐷_𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑𝑖,𝑡 Indicator variable equal to 1 if actual sales of dealer 𝑖 is equal to or higher than the 

annual sales target in year 𝑡 and 0 otherwise. 

𝐷_𝑞𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑
𝑖,𝑡

 Indicator variable equal to 1 if actual sales of dealer 𝑖 is equal to or higher than the 

quarterly sales target in quarter 𝑡 and 0 otherwise. 

𝐷_𝑚𝑎𝑥𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑𝑖,𝑡 Indicator variable equal to 1 if actual sales of dealer 𝑖 is equal to or higher than the 

annual maximum sales target in year 𝑡 and 0 otherwise. 

# 𝑚𝑎𝑥𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑𝑖,𝑡 Number of quarters that the dealer 𝑖 reaches quarterly maximum sales target in year 

𝑡. 

𝑠𝑎𝑙𝑒𝑠_𝑙𝑎𝑠𝑡𝑚𝑜𝑛𝑖,𝑡(%) Sales of dealer 𝑖 in the last month of quarter 𝑡, which is measured as the ratio of sales 

in the last month over the quarterly sales. 

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑑𝑒𝑣𝑖,𝑡 An indicator variable equal to 1 if the performance of dealer 𝑖 is better than the 

median performance of his peers in year 𝑡. 

𝑠𝑎𝑙𝑒𝑠𝑖𝑛𝑐𝑖,𝑡(%) Annual sales growth of dealer 𝑖, which is measured as 
𝑠𝑎𝑙𝑒𝑠𝑖,𝑡−𝑠𝑎𝑙𝑒𝑠𝑖,𝑡−1

𝑠𝑎𝑙𝑒𝑠𝑖,𝑡−1
∗ 100. 

𝐷_𝑒𝑥𝑐𝑙𝑖 Indicator variable equal to 1 for exclusive dealers and 0 otherwise. 

𝑡𝑒𝑛𝑢𝑟𝑒𝑖,𝑡 Number of years that a dealer has been in the network. 

𝑛𝑢𝑚𝑏𝑟𝑎𝑛𝑑𝑖 Number of alternative brands that a dealer sells in his store. 

𝑙𝑛𝑟𝑒𝑣𝑖,𝑡 Logarithm of annual sales revenue of a dealer. 

𝑔𝑟𝑜𝑤𝑡ℎ_𝑏𝑟𝑎𝑛𝑑
𝑖,𝑡

(%) Annual sales growth of the brand in the country where our research site is located. 

𝑔𝑟𝑜𝑤𝑡ℎ_𝑜𝑡ℎ𝑒𝑟𝑏𝑟𝑎𝑛𝑑
𝑖,𝑡

(%) Annual sales growth of other brands in the country where our research site is located.  

𝐷_𝑐𝑜𝑚𝑚_𝑚𝑒𝑚𝑖 Indicator variable equal to 1 if the dealer is the committee member and 0 otherwise. 

𝐷_𝑖𝑛𝑑_𝑎𝑔𝑟𝑒𝑒
𝑖
 Indicator variable equal to 1 if the dealer signs additional contracts with the 

manufacturer and 0 otherwise. 
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Table 1 Descriptive Statistics 

Panel A: Univariate statistics for the full sample 

variable N mean sd p10 p25 p50 p75 p90 

𝑠𝑎𝑙𝑒𝑠𝑖,𝑡 307 1818.111  326.658  550.000  805.000  1205.000  2295.000  4005.000  

𝑡𝑎𝑟𝑔𝑒𝑡𝑖,𝑡 307 1940.896  377.857  605.000  815.000  1210.000  2525.000  3965.000  

𝐷_ℎ𝑖𝑔ℎ𝑝𝑓𝑚𝑒𝑟𝑖 307 0.397 0.490 0.000 0.000 0.000 1.000 1.000 

𝐷_𝑙𝑜𝑤𝑝𝑓𝑚𝑒𝑟𝑖 307 0.244 0.430 0.000 0.000 0.000 0.000 1.000 

𝑡𝑎𝑟𝑢𝑝𝑑𝑎𝑡𝑒𝑖,𝑡 (%) 307 6.797 26.958 -28.856 -13.333 9.028 21.947 36.728 

𝑡𝑎𝑟𝑑𝑒𝑣𝑖,𝑡(%) 307 -0.701 25.906 -29.958 -18.417 -3.774 11.429 32.540 

𝐷_𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑𝑖,𝑡 307 0.453 0.499 0.000 0.000 0.000 1.000 1.000 

𝐷_𝑚𝑎𝑥𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑𝑖,𝑡 307 0.264 0.441 0.000 0.000 0.000 1.000 1.000 

# 𝑚𝑎𝑥𝑞𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑𝑖,𝑡 307 1.332 1.266 0.000 0.000 1.000 2.000 3.000 

𝑠𝑎𝑙𝑒𝑠𝑖𝑛𝑐𝑖,𝑡(%) 307 5.629 29.770 -35.780 -12.014 5.085 25.756 43.519 

𝐷_𝑒𝑥𝑐𝑙𝑖 307 0.427 0.495 0.000 0.000 0.000 1.000 1.000 

𝑛𝑢𝑚𝑏𝑟𝑎𝑛𝑑𝑖 307 1.534 1.715 0.000 0.000 1.000 3.000 4.000 

𝑙𝑛𝑟𝑒𝑣𝑖,𝑡 307 11.944 0.741 11.231 11.526 11.861 12.338 12.809 

𝑔𝑟𝑜𝑤𝑡ℎ_𝑏𝑟𝑎𝑛𝑑𝑖,𝑡(%) 307 6.117 25.645 -36.611 -9.035 7.502 22.130 49.165 

𝑔𝑟𝑜𝑤𝑡ℎ_𝑜𝑡ℎ𝑒𝑟𝑏𝑟𝑎𝑛𝑑𝑖,𝑡(%) 307 3.357 15.179 -23.620 -7.297 -0.034 21.492 23.475 

𝐷_𝑐𝑜𝑚𝑚_𝑚𝑒𝑚𝑖 307 0.065 0.247 0.000 0.000 0.000 0.000 0.000 

𝐷_𝑖𝑛𝑑_𝑎𝑔𝑟𝑒𝑒𝑖 307 0.127 0.334 0.000 0.000 0.000 0.000 1.000 

𝑡𝑒𝑛𝑢𝑟𝑒𝑖,𝑡 274 10.953 4.259 4.000 7.000 12.000 14.000 16.000 

𝑠𝑎𝑙𝑒𝑠𝑙𝑎𝑠𝑡𝑚𝑜𝑛𝑖,𝑡(%) 1096 34.668 15.285 12.195 24.909 36.585 44.648 52.778 

𝐷_𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑_2𝑚𝑜𝑛𝑖,𝑡 1096 0.099 0.299 0.000 0.000 0.000 0.000 0.000 

Note: Sales numbers, target numbers, and revenue are multiplied by an unrevealed parameter to disguise the identity of the firm we investigate, but 
we use the original numbers for the rest of the analyses. Detailed variable definitions can be found in Appendix C; variables of interest are 

winsorized at 1 and 99 percent. We have tenure information for dealers that still exist in the network in 2012. Thus we only introduce this variable 

when we conduct our tests for the sample of current dealers.  
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Panel B: Pearson correlations 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1. 𝐷_ℎ𝑖𝑔ℎ𝑝𝑓𝑚𝑒𝑟𝑖 1.00                

2. 𝐷_𝑙𝑜𝑤𝑝𝑓𝑚𝑒𝑟𝑖 -0.46 1.00               

3. 𝑡𝑎𝑟𝑢𝑝𝑑𝑎𝑡𝑒𝑖,𝑡 -0.01 -0.02 1.00              

4. 𝑡𝑎𝑟𝑑𝑒𝑣𝑖,𝑡 0.38 -0.23 0.04 1.00             

5. 𝐷_𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑𝑖,𝑡 0.37 -0.21 0.03 0.76 1.00            

6. 𝐷_𝑚𝑎𝑥𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑𝑖,𝑡 0.37 -0.22 0.00 0.75 0.66 1.00           

7. # 𝑚𝑎𝑥𝑞𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑𝑖,𝑡 0.39 -0.25 0.05 0.84 0.73 0.77 1.00          

8. 𝑠𝑎𝑙𝑒𝑠𝑖𝑛𝑐𝑖,𝑡 -0.04 0.10 0.63 0.39 0.34 0.25 0.37 1.00         

9. 𝐷_𝑒𝑥𝑐𝑙𝑖 0.25 -0.00 -0.08 0.20 0.22 0.10 0.16 0.00 1.00        

10. 𝑡𝑒𝑛𝑢𝑟𝑒𝑖,𝑡 -0.00 0.08 -0.21 0.02 0.01 0.05 0.04 -0.12 0.08 1.00       

11. 𝑛𝑢𝑚𝑏𝑟𝑎𝑛𝑑𝑖  -0.27 -0.01 0.09 -0.20 -0.26 -0.14 -0.21 -0.01 -0.77 -0.07 1.00      

12. 𝑙𝑛𝑟𝑒𝑣𝑖,𝑡 -0.05 -0.09 0.20 0.11 -0.01 0.09 0.05 0.15 -0.46 0.12 0.67 1.00     

13. 𝑔𝑟𝑜𝑤𝑡ℎ_𝑏𝑟𝑎𝑛𝑑𝑖,𝑡 -0.00 0.00 0.63 0.27 0.23 0.18 0.29 0.73 0.05 -0.06 -0.06 0.09 1.00    

14. 

𝑔𝑟𝑜𝑤𝑡ℎ_𝑜𝑡ℎ𝑒𝑟𝑏𝑟𝑎𝑛𝑑𝑖,𝑡 
-0.02 0.02 0.60 0.12 0.11 0.04 0.15 0.41 -0.04 -0.04 0.05 0.22 0.63 1.00   

15. 𝐷_𝑐𝑜𝑚𝑚_𝑚𝑒𝑚𝑖 0.27 -0.09 -0.02 0.25 0.24 0.35 0.31 0.00 -0.04 0.03 -0.02 0.18 -0.02 0.00 1.00  

16. 𝐷_𝑖𝑛𝑑_𝑎𝑔𝑟𝑒𝑒𝑖  -0.11 -0.17 0.06 0.08 0.03 0.08 0.07 0.02 -0.33 0.03 0.44 0.45 -0.01 0.05 0.26 1.00 

Correlations significant at 10% level or less are reported in bold. 
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Table 2 Target update for high and low performing dealers 

Dependent variable: 

𝑡𝑎𝑟𝑢𝑝𝑑𝑎𝑡𝑒𝑖,𝑡 

Full sample Sample of current dealers 

1 2 3 4 

𝐷_ℎ𝑖𝑔ℎ𝑝𝑓𝑚𝑒𝑟𝑖 -5.511 -4.569 -6.225 -5.050 

 (3.21)*** (2.28)** (3.21)*** (2.14)** 

𝐷_𝑙𝑜𝑤𝑝𝑓𝑚𝑒𝑟𝑖  2.212  2.574 

  (1.03)  (1.00) 

𝑡𝑎𝑟𝑑𝑒𝑣𝑖,𝑡−1 0.261 0.269 0.257 0.263 

 (4.81)*** (4.74)*** (4.96)*** (5.02)*** 

𝐷_𝑒𝑥𝑐𝑙𝑖 -2.324 -2.394 -2.530 -2.426 

 (0.92) (0.95) (0.86) (0.81) 

𝑡𝑒𝑛𝑢𝑟𝑒𝑖,𝑡   -0.578 -0.599 

   (2.69)*** (2.69)*** 

𝑛𝑢𝑚𝑏𝑟𝑎𝑛𝑑𝑖 0.220 0.260 0.147 0.178 

 (0.22) (0.26) (0.14) (0.16) 

𝑙𝑛𝑟𝑒𝑣𝑖,𝑡 1.486 1.531 0.890 1.087 

 (0.84) (0.85) (0.44) (0.52) 

𝑔𝑟𝑜𝑤𝑡ℎ_𝑏𝑟𝑎𝑛𝑑𝑖,𝑡 0.509 0.508 0.515 0.513 

 (11.31)*** (11.18)*** (11.41)*** (11.15)*** 

𝑔𝑟𝑜𝑤𝑡ℎ_𝑜𝑡ℎ𝑒𝑟𝑏𝑟𝑎𝑛𝑑𝑖,𝑡 0.304 0.299 0.291 0.289 

 (3.46)*** (3.36)*** (3.13)*** (3.10)*** 

𝐷_𝑐𝑜𝑚𝑚_𝑚𝑒𝑚𝑖 -4.470 -4.932 -3.686 -4.226 

 (1.37) (1.49)+ (1.11) (1.28) 

𝐷_𝑖𝑛𝑑_𝑎𝑔𝑟𝑒𝑒𝑖 0.926 1.436 1.222 1.926 

 (0.28) (0.43) (0.34) (0.53) 

Intercept -23.147 -24.848 -7.240 -11.233 
 (0.91) (0.96) (0.25) (0.38) 

Year effects Yes Yes Yes Yes 

Adjusted R2 0.566 0.568 0.585 0.586 
N 307 307 274 274 

+, *, **, and *** indicate significance at the 15%, 10%, 5%, and 1% levels (two-tailed). T-values (or Z-values) are presented in the brackets. In 

this table, we offer a test for H1, examining how subsequent targets updates (tarupdatei,t) differ for dealers with a record of high (𝐷_ℎ𝑖𝑔ℎ𝑝𝑓𝑚𝑒𝑟𝑖) 

or low performance (𝐷_𝑙𝑜𝑤𝑝𝑓𝑚𝑒𝑟𝑖). Variable definitions can be found in Appendix C. 
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Table 3 Likelihood of reaching annual target 

Panel A: Likelihood of reaching 100% target 

Dependent variable: 

𝐷_𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑𝑖,𝑡 

Full sample Sample of current dealers 

1 2 3 4 

𝐷_ℎ𝑖𝑔ℎ𝑝𝑓𝑚𝑒𝑟𝑖 1.046 0.883 1.014 0.803 

 (3.01)*** (2.60)*** (2.60)*** (2.17)** 

𝐷_𝑙𝑜𝑤𝑝𝑓𝑚𝑒𝑟𝑖  -0.366  -0.468 

  (0.85)  (0.97) 

𝐷_𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑𝑖,𝑡−1 1.408 1.385 1.694 1.674 

 (4.16)*** (4.19)*** (4.58)*** (4.62)*** 

𝐷_𝑒𝑥𝑐𝑙𝑖 -0.075 -0.062 -0.047 -0.049 

 (0.16) (0.13) (0.08) (0.09) 

𝑡𝑒𝑛𝑢𝑟𝑒𝑖,𝑡   -0.005 0.002 

   (0.12) (0.05) 

𝑛𝑢𝑚𝑏𝑟𝑎𝑛𝑑𝑖 -0.400 -0.406 -0.497 -0.496 

 (2.26)** (2.26)** (2.14)** (2.11)** 

𝑙𝑛𝑟𝑒𝑣𝑖,𝑡 0.131 0.126 0.541 0.499 

 (0.40) (0.38) (1.07) (0.97) 

𝑔𝑟𝑜𝑤𝑡ℎ_𝑏𝑟𝑎𝑛𝑑𝑖,𝑡 0.042 0.042 0.048 0.049 

 (3.92)*** (3.88)*** (4.47)*** (4.42)*** 

𝑔𝑟𝑜𝑤𝑡ℎ_𝑜𝑡ℎ𝑒𝑟𝑏𝑟𝑎𝑛𝑑𝑖,𝑡 -0.022 -0.022 -0.036 -0.035 

 (0.93) (0.92) (1.46)+ (1.42) 

𝐷_𝑐𝑜𝑚𝑚_𝑚𝑒𝑚𝑖 2.017 2.183 1.911 2.160 

 (2.44)** (2.65)*** (2.33)** (2.60)*** 

𝐷_𝑖𝑛𝑑_𝑎𝑔𝑟𝑒𝑒𝑖 0.905 0.792 0.794 0.644 

 (2.03)** (1.82)* (1.79)* (1.52)+ 

Intercept -2.763 -2.520 -8.723 -7.942 

 (0.61) (0.56) (1.25) (1.12) 

Year effects Yes Yes Yes Yes 

Pseudo R2 0.310 0.312 0.354 0.357 
N 307 307 274 274 

+, *, **, and *** indicate significance at the 15%, 10%, 5%, and 1% levels (two-tailed). T-values (or Z-values) are presented in the brackets. In 

this table, we test whether the likelihood of achieving (maximum) targets differs for high and low performing dealers. Variable definitions can be 

found in Appendix C.  
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Panel B: Likelihood of reaching maximum targets 

Dependent variable: 

𝐷_𝑚𝑎𝑥𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑𝑖,𝑡 

Full sample Sample of current dealers 

1 2 3 4 

𝐷_ℎ𝑖𝑔ℎ𝑝𝑓𝑚𝑒𝑟𝑖 1.229 1.080 1.165 0.897 

 (2.94)*** (2.52)** (2.57)** (1.94)* 

𝐷_𝑙𝑜𝑤𝑝𝑓𝑚𝑒𝑟𝑖  -0.354  -0.645 

  (0.64)  (1.05) 

𝐷_𝑚𝑎𝑥𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑𝑖,𝑡−1 1.569 1.536 1.380 1.335 

 (3.28)*** (3.22)*** (2.76)*** (2.68)*** 

𝐷_𝑒𝑥𝑐𝑙𝑖 -0.304 -0.288 -0.173 -0.134 

 (0.62) (0.59) (0.31) (0.24) 

𝑡𝑒𝑛𝑢𝑟𝑒𝑖,𝑡   0.006 0.013 

   (0.15) (0.31) 

𝑛𝑢𝑚𝑏𝑟𝑎𝑛𝑑𝑖 -0.349 -0.350 -0.539 -0.531 

 (1.59)+ (1.58)+ (1.82)* (1.77)* 

𝑙𝑛𝑟𝑒𝑣𝑖,𝑡 0.495 0.492 1.126 1.101 

 (1.17) (1.14) (1.79)* (1.71)* 

𝑔𝑟𝑜𝑤𝑡ℎ_𝑏𝑟𝑎𝑛𝑑𝑖,𝑡 0.047 0.047 0.049 0.049 

 (3.62)*** (3.63)*** (3.83)*** (3.82)*** 

𝑔𝑟𝑜𝑤𝑡ℎ_𝑜𝑡ℎ𝑒𝑟𝑏𝑟𝑎𝑛𝑑𝑖,𝑡 -0.071 -0.071 -0.079 -0.079 

 (2.76)*** (2.76)*** (3.04)*** (3.03)*** 

𝐷_𝑐𝑜𝑚𝑚_𝑚𝑒𝑚𝑖 2.031 2.136 1.886 2.075 

 (2.76)*** (2.87)*** (2.37)** (2.56)** 

𝐷_𝑖𝑛𝑑_𝑎𝑔𝑟𝑒𝑒𝑖 0.736 0.635 0.685 0.495 

 (1.23) (1.08) (1.14) (0.86) 

Intercept -8.830 -8.621 -17.965 -17.403 
 (1.45)+ (1.39) (1.98)** (1.88)* 

Year effects Yes Yes Yes Yes 

Pseudo R2 0.333 0.334 0.354 0.358 

N 307 307 274 274 

+, *, **, and *** indicate significance at the 15%, 10%, 5%, and 1% levels (two-tailed). T-values (or Z-values) are presented in the brackets. In 

this table, we test whether the likelihood of achieving (maximum) targets differs for high and low performing dealers. Variable definitions can be 

found in Appendix C.  
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Table 4 Sales effort in the last month after achieving quarterly targets 

Panel A: Full Sample  
Dependent variable: 

𝑠𝑎𝑙𝑒𝑠_𝑙𝑎𝑠𝑡𝑚𝑜𝑛𝑖,𝑡 

Full sample 

1 2 3 4 

All 𝐷_𝑞𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑𝑖,𝑡 = 1 All 𝐷_𝑞𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑𝑖,𝑡 = 1 

𝐷_ℎ𝑖𝑔ℎ𝑝𝑓𝑚𝑒𝑟𝑖 -0.503 -2.134 -0.098 -0.951 

 (0.71) (2.53)** (0.12) (0.98) 

𝐷_𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑_2𝑚𝑜𝑛𝑖,𝑡 -8.196 -11.152 -8.098 -10.415 

 (5.40)*** (6.54)*** (4.80)*** (5.89)*** 

𝐷_ℎ𝑖𝑔ℎ𝑝𝑓𝑚𝑒𝑟𝑖

∗ 𝐷_𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑_2𝑚𝑜𝑛𝑖,𝑡 

2.601 3.616 2.528 2.821 
(1.49)+ (1.97)** (1.32) (1.47)+ 

𝐷_𝑙𝑜𝑤𝑝𝑓𝑚𝑒𝑟𝑖   0.851 2.643 

   (0.96) (2.39)** 

𝐷_𝑙𝑜𝑤𝑝𝑓𝑚𝑒𝑟𝑖

∗ 𝐷_𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑_2𝑚𝑜𝑛𝑖,𝑡 

  0.392 -1.837 
  (0.11) (0.48) 

𝑠𝑎𝑙𝑒𝑠_𝑙𝑎𝑠𝑡𝑚𝑜𝑛𝑖,𝑡−4 0.128 0.080 0.127 0.078 

 (3.81)*** (2.27)** (3.70)*** (2.17)** 

𝐷_𝑒𝑥𝑐𝑙𝑖 -2.737 -3.539 -2.839 -3.649 

 (2.82)*** (2.87)*** (2.91)*** (3.10)*** 

𝑡𝑒𝑛𝑢𝑟𝑒𝑖,𝑡     

     

𝑛𝑢𝑚𝑏𝑟𝑎𝑛𝑑𝑖 -1.099 -1.952 -1.120 -1.916 

 (2.93)*** (3.73)*** (2.99)*** (3.91)*** 

𝑙𝑛𝑟𝑒𝑣𝑖,𝑡 1.486 2.269 1.496 2.264 

 (2.31)** (3.03)*** (2.33)** (3.11)*** 

𝑔𝑟𝑜𝑤𝑡ℎ_𝑏𝑟𝑎𝑛𝑑𝑖,𝑡 0.014 -0.008 0.014 -0.007 

 (0.64) (0.29) (0.65) (0.23) 

𝑔𝑟𝑜𝑤𝑡ℎ_𝑜𝑡ℎ𝑒𝑟𝑏𝑟𝑎𝑛𝑑𝑖,𝑡 -0.035 -0.033 -0.036 -0.038 

 (0.91) (0.68) (0.93) (0.82) 

𝐷_𝑐𝑜𝑚𝑚_𝑚𝑒𝑚𝑖 -2.139 -2.820 -2.307 -3.079 

 (1.86)* (2.41)** (2.03)** (2.57)** 

𝐷_𝑖𝑛𝑑_𝑎𝑔𝑟𝑒𝑒𝑖 2.088 2.090 2.376 2.594 

 (1.77)* (1.52)+ (1.97)** (1.87)* 

Intercept 16.928 -7.826 16.545 -8.862 

 (1.79)*    
Year and quarter effects Yes Yes Yes Yes 

Adjusted R2 0.444 0.534 0.445 0.540 

N 1,228 629 1,228 629 

+, *, **, and *** indicate significance at the 15%, 10%, 5%, and 1% level (two-tailed). T-values (or Z-values) are presented in the brackets. Here 

we perform tests on whether sales effort in the last month differs for high and low performers, after dealers know that quarterly target is achieved 

at the end of the second month (H2). The column “All” represents the sample of all dealers. The column “D_qtarachievedi,t” focuses on the subset 

of dealers who achieve their quarterly targets. This latter test is more relevant for considering effort withholding (H2). Variable definitions can be 

found in Appendix C. 
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Panel B: Sample of current dealers 
Dependent variable: 

𝑠𝑎𝑙𝑒𝑠_𝑙𝑎𝑠𝑡𝑚𝑜𝑛𝑖,𝑡 

Sample of current dealers 

1 2 3 4 

All 𝐷_𝑞𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑𝑖,𝑡 = 1 All 𝐷_𝑞𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑𝑖,𝑡 = 1 

𝐷_ℎ𝑖𝑔ℎ𝑝𝑓𝑚𝑒𝑟𝑖 -0.687 -2.331 -0.292 -1.539 

 (0.91) (2.62)*** (0.33) (1.53)+ 

𝐷_𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑_2𝑚𝑜𝑛𝑖,𝑡 -6.987 -9.719 -6.888 -9.267 

 (4.43)*** (6.42)*** (4.11)*** (5.71)*** 

𝐷_ℎ𝑖𝑔ℎ𝑝𝑓𝑚𝑒𝑟𝑖

∗ 𝐷_𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑_2𝑚𝑜𝑛𝑖,𝑡 

2.266 3.175 2.180 2.656 
(1.26) (1.88)* (1.15) (1.47)+ 

𝐷_𝑙𝑜𝑤𝑝𝑓𝑚𝑒𝑟𝑖   0.821 1.784 

   (0.89) (1.56)+ 

𝐷_𝑙𝑜𝑤𝑝𝑓𝑚𝑒𝑟𝑖

∗ 𝐷_𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑_2𝑚𝑜𝑛𝑖,𝑡 

  0.537 -0.969 
  (0.13) (0.27) 

𝑠𝑎𝑙𝑒𝑠_𝑙𝑎𝑠𝑡𝑚𝑜𝑛𝑖,𝑡−4 0.140 0.103 0.137 0.101 

 (3.83)*** (2.94)*** (3.67)*** (2.80)*** 

𝐷_𝑒𝑥𝑐𝑙𝑖 -3.035 -3.865 -3.107 -3.868 

 (2.98)*** (3.07)*** (3.05)*** (3.12)*** 

𝑡𝑒𝑛𝑢𝑟𝑒𝑖,𝑡 -0.062 -0.104 -0.070 -0.114 

 (0.75) (1.15) (0.86) (1.28) 

𝑛𝑢𝑚𝑏𝑟𝑎𝑛𝑑𝑖 -0.885 -1.762 -0.918 -1.739 

 (2.31)** (3.33)*** (2.39)** (3.55)*** 

𝑙𝑛𝑟𝑒𝑣𝑖,𝑡 0.426 1.188 0.484 1.283 

 (0.59) (1.46)+ (0.67) (1.66)* 

𝑔𝑟𝑜𝑤𝑡ℎ_𝑏𝑟𝑎𝑛𝑑𝑖,𝑡 0.020 -0.006 0.019 -0.006 

 (0.88) (0.20) (0.86) (0.19) 

𝑔𝑟𝑜𝑤𝑡ℎ_𝑜𝑡ℎ𝑒𝑟𝑏𝑟𝑎𝑛𝑑𝑖,𝑡 -0.046 -0.043 -0.047 -0.046 

 (1.17) (0.89) (1.18) (0.98) 

𝐷_𝑐𝑜𝑚𝑚_𝑚𝑒𝑚𝑖 -1.629 -2.330 -1.803 -2.472 

 (1.42) (2.09)** (1.61)+ (2.19)** 

𝐷_𝑖𝑛𝑑_𝑎𝑔𝑟𝑒𝑒𝑖 2.236 2.262 2.518 2.559 

 (1.93)* (1.66)* (2.10)** (1.84)* 
Intercept 32.827 28.311 31.854 6.841 

 (3.11)***    
Year and quarter effects Yes Yes Yes Yes 

Adjusted R2 0.438 0.534 0.439 0.540 

N 1,096 556 1,096 556 

+, *, **, and *** indicate significance at the 15%, 10%, 5%, and 1% level (two-tailed). T-values (or Z-values) are presented in the brackets. Here 

we perform tests on whether sales effort in the last month differs for high and low performers, after dealers know that quarterly target is achieved 

at the end of the second month (H2). The column “All” represents the sample of all dealers. The column “D_qtarachievedi,t” focuses on the subset 

of dealers who achieve their quarterly targets. This latter test is more relevant for considering effort withholding (H2). Variable definitions can be 

found in Appendix C. 
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Table 5 Frequency of achieving quarterly maximum targets in a year 

Dependent variable: 

# 𝑚𝑎𝑥𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑𝑖,𝑡 

Full sample Sample of current dealers 

1 2 3 4 

𝐷_ℎ𝑖𝑔ℎ𝑝𝑓𝑚𝑒𝑟𝑖 0.280 0.224 0.309 0.262 

 (2.41)** (1.97)** (2.37)** (2.16)** 

𝐷_𝑙𝑜𝑤𝑝𝑓𝑚𝑒𝑟𝑖  -0.155  -0.123 

  (0.80)  (0.57) 

# 𝑚𝑎𝑥𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑𝑖,𝑡−1 0.271 0.263 0.279 0.274 

 (6.79)*** (6.55)*** (6.70)*** (6.52)*** 

𝐷_𝑒𝑥𝑐𝑙𝑖 -0.066 -0.063 0.007 0.006 

 (0.41) (0.40) (0.04) (0.03) 

𝑡𝑒𝑛𝑢𝑟𝑒𝑖,𝑡   0.005 0.006 

   (0.43) (0.51) 

𝑛𝑢𝑚𝑏𝑟𝑎𝑛𝑑𝑖 -0.150 -0.154 -0.176 -0.178 

 (2.28)** (2.30)** (2.38)** (2.37)** 

𝑙𝑛𝑟𝑒𝑣𝑖,𝑡 0.124 0.127 0.284 0.282 

 (1.13) (1.14) (1.98)** (1.96)* 

𝑔𝑟𝑜𝑤𝑡ℎ_𝑏𝑟𝑎𝑛𝑑𝑖,𝑡 0.016 0.016 0.017 0.017 

 (5.49)*** (5.55)*** (5.70)*** (5.76)*** 

𝑔𝑟𝑜𝑤𝑡ℎ_𝑜𝑡ℎ𝑒𝑟𝑏𝑟𝑎𝑛𝑑𝑖,𝑡 -0.016 -0.016 -0.019 -0.019 

 (1.97)** (1.94)* (2.33)** (2.31)** 

𝐷_𝑐𝑜𝑚𝑚_𝑚𝑒𝑚𝑖 0.087 0.110 0.015 0.032 

 (0.69) (0.92) (0.10) (0.24) 

𝐷_𝑖𝑛𝑑_𝑎𝑔𝑟𝑒𝑒𝑖 0.357 0.325 0.330 0.302 

 (2.49)** (2.41)** (2.09)** (2.06)** 
Intercept -1.989 -1.951 -4.439 -4.367 

 (1.26) (1.22) (2.14)** (2.11)** 

Year effects Yes Yes Yes Yes 

Chi2 368.06 482.75 321.66 412.01 

N 307 307 274 274 

+, *, **, and *** indicate significance at the 15%, 10%, 5% and 1% levels (two-tailed). T-values (or Z-values) are presented in the brackets. Here 

we analyze whether the frequency of achieving the quarterly maximum target in a year differs for high versus low performers. Variable definitions 

are in Appendix C. 
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Table 6 Dynamics in relationship building 

Panel A: whether performance is better than peers in the post-vesting period 

Dependent variable: 

𝑡𝑎𝑟𝑔𝑒𝑡𝑢𝑝𝑑𝑎𝑡𝑒𝑖,𝑡 

1 

Full Sample 

2 

Sample of current dealers 

𝐷_ℎ𝑖𝑔ℎ𝑝𝑓𝑚𝑒𝑟𝑖 -1.242 -1.248 

 (0.34) (0.32) 

𝐷_𝑙𝑜𝑤𝑝𝑓𝑚𝑒𝑟𝑖 5.620 4.741 

 (1.99)** (1.48)+ 

𝐷_ℎ𝑖𝑔ℎ𝑝𝑓𝑚𝑒𝑟𝑖 ∗ 𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑑𝑒𝑣𝑖,𝑡−1 -10.991 -12.781 
(2.24)** (2.48)** 

𝐷_𝑙𝑜𝑤𝑝𝑓𝑚𝑒𝑟𝑖 ∗ 𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑑𝑒𝑣𝑖,𝑡−1 -11.096 -12.511 

(2.27)** (2.48)** 

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑑𝑒𝑣𝑖,𝑡−1 6.378 7.174 

 (1.76)* (1.88)* 

𝑡𝑎𝑟𝑑𝑒𝑣𝑖,𝑡−1 0.259 0.256 

 (4.54)*** (4.48)*** 

𝐷_𝑒𝑥𝑐𝑙𝑖 -3.727 -5.345 

 (1.26) (1.61)+ 

𝑡𝑒𝑛𝑢𝑟𝑒𝑖,𝑡  -0.321 

  (1.42) 

𝑛𝑢𝑚𝑏𝑟𝑎𝑛𝑑𝑖 -1.208 -1.569 

 (1.16) (1.39) 

𝑙𝑛𝑟𝑒𝑣𝑖,𝑡 2.087 1.499 

 (1.22) (0.75) 

𝑔𝑟𝑜𝑤𝑡ℎ_𝑏𝑟𝑎𝑛𝑑𝑖,𝑡 0.503 0.510 

 (11.89)*** (11.52)*** 

𝑔𝑟𝑜𝑤𝑡ℎ_𝑜𝑡ℎ𝑒𝑟𝑏𝑟𝑎𝑛𝑑𝑖,𝑡 0.284 0.276 

 (3.08)*** (2.84)*** 

𝐷_𝑐𝑜𝑚𝑚_𝑚𝑒𝑚𝑖 -5.267 -4.534 

 (1.74)* (1.48)+ 

𝐷_𝑖𝑛𝑑_𝑎𝑔𝑟𝑒𝑒𝑖 3.004 2.493 

 (0.86) (0.70) 
Intercept -32.723 -18.227 

 (1.32) (0.64) 

Year effects Yes Yes 
Adjusted R2 0.656 0.662 

N 238 221 

+, *, **, and *** indicate significance at the 15%, 10%, 5%, and 1% levels (two-tailed). T-values (or Z-values) are presented in the brackets. Here 

we analyze whether the relation between the franchisor and franchisees is stale once it is decided that a dealer is a low performer or a high performer. 

In particular, we examine whether dealers initially identified as low performers get easier targets once they start to show high performance and 

whether high performers can lose their privilege of getting easy targets if they stop performing well in the post-vesting period. We create the 

variable “better than peers” (𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑑𝑒𝑣𝑖,𝑡−1), which takes the value of one if the dealer performs better than its peers in the post-vesting period 

after the initial high/low qualification was given. Other variable definitions can be found in Appendix C. 
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Panel B: whether performance is better than targets in the post-vesting period 

Dependent variable: 

𝑡𝑎𝑟𝑔𝑒𝑡𝑢𝑝𝑑𝑎𝑡𝑒𝑖,𝑡 

1 

Full Sample 

2 

Sample of current dealers 

𝐷_ℎ𝑖𝑔ℎ𝑝𝑓𝑚𝑒𝑟𝑖 -1.870 -1.885 

 (0.52) (0.49) 

𝐷_𝑙𝑜𝑤𝑝𝑓𝑚𝑒𝑟𝑖 5.595 4.231 

 (1.91)* (1.32) 

𝐷_ℎ𝑖𝑔ℎ𝑝𝑓𝑚𝑒𝑟𝑖 ∗ 𝐷_𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑𝑖,𝑡−1 -8.944 -10.258 
(1.90)* (2.00)** 

𝐷_𝑙𝑜𝑤𝑝𝑓𝑚𝑒𝑟𝑖 ∗ 𝐷_𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑𝑖,𝑡−1 -10.906 -11.173 

(2.41)** (2.35)** 

𝐷_𝑡𝑎𝑟𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑𝑖,𝑡−1 2.727 1.395 

 (0.68) (0.33) 

𝑡𝑎𝑟𝑑𝑒𝑣𝑖,𝑡−1 0.289 0.315 

 (5.09)*** (5.58)*** 

𝐷_𝑒𝑥𝑐𝑙𝑖 -4.020 -5.744 

 (1.49)+ (1.73)* 

𝑡𝑒𝑛𝑢𝑟𝑒𝑖,𝑡  -0.308 

  (1.37) 

𝑛𝑢𝑚𝑏𝑟𝑎𝑛𝑑𝑖 -1.311 -1.519 

 (1.37) (1.39) 

𝑙𝑛𝑟𝑒𝑣𝑖,𝑡 1.761 0.569 

 (1.06) (0.29) 

𝑔𝑟𝑜𝑤𝑡ℎ_𝑏𝑟𝑎𝑛𝑑𝑖,𝑡 0.499 0.506 

 (12.15)*** (12.06)*** 

𝑔𝑟𝑜𝑤𝑡ℎ_𝑜𝑡ℎ𝑒𝑟𝑏𝑟𝑎𝑛𝑑𝑖,𝑡 0.318 0.309 

 (3.68)*** (3.60)*** 

𝐷_𝑐𝑜𝑚𝑚_𝑚𝑒𝑚𝑖 -5.804 -4.773 

 (1.95)* (1.55)+ 

𝐷_𝑖𝑛𝑑_𝑎𝑔𝑟𝑒𝑒𝑖 4.453 3.972 

 (1.31) (1.16) 
Intercept -26.227 -2.221 

 (1.07) (0.08) 

Year effects Yes Yes 
Adjusted R2 0.651 0.666 

N 238 221 

+, *, **, and *** indicate significance at the 15%, 10%, 5%, and 1% levels (two-tailed). T-values (or Z-values) are presented in the brackets. Here 

we analyze whether the relation between the franchisor and franchisees is still changeable in the subsequent periods. In panel B, we define better 

performance post-vesting period as to whether a dealer achieves its target (captured by variable D_tarachievedi, t-1). Variable definitions can be 

found in Appendix C. 
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Table 7 Sales potential for high and low performing dealers 

Dependent variable: 

𝑠𝑎𝑙𝑒𝑠𝑖𝑛𝑐𝑖,𝑡 

Full sample Sample of current dealers 

1 2 3 4 

𝐷_ℎ𝑖𝑔ℎ𝑝𝑓𝑚𝑒𝑟𝑖 -1.777 0.891 -1.474 0.987 

 (0.77) (0.35) (0.61) (0.37) 

𝐷_𝑙𝑜𝑤𝑝𝑓𝑚𝑒𝑟𝑖  6.131  5.761 

  (2.02)**  (1.71)* 

𝐷_𝑒𝑥𝑐𝑙𝑖 -0.646 -0.732 1.299 1.423 

 (0.18) (0.21) (0.34) (0.37) 

𝑡𝑒𝑛𝑢𝑟𝑒𝑖,𝑡   -0.459 -0.508 

   (1.58)+ (1.74)* 

𝑛𝑢𝑚𝑏𝑟𝑎𝑛𝑑𝑖 -1.827 -1.719 -2.087 -2.041 

 (1.24) (1.16) (1.37) (1.34) 

𝑙𝑛𝑟𝑒𝑣𝑖,𝑡 7.033 7.249 9.814 10.296 

 (3.35)*** (3.43)*** (3.75)*** (3.81)*** 

𝑔𝑟𝑜𝑤𝑡ℎ_𝑏𝑟𝑎𝑛𝑑𝑖,𝑡 0.888 0.892 0.864 0.863 

 (14.29)*** (14.24)*** (13.00)*** (12.33)*** 

𝑔𝑟𝑜𝑤𝑡ℎ_𝑜𝑡ℎ𝑒𝑟𝑏𝑟𝑎𝑛𝑑𝑖,𝑡 -0.253 -0.273 -0.216 -0.229 

 (1.94)* (2.04)** (1.51)+ (1.54)+ 

𝐷_𝑐𝑜𝑚𝑚_𝑚𝑒𝑚𝑖 1.231 0.288 0.234 -0.803 

 (0.28) (0.07) (0.05) (0.19) 

𝐷_𝑖𝑛𝑑_𝑎𝑔𝑟𝑒𝑒𝑖 0.909 2.294 0.018 1.278 

 (0.24) (0.61) (0.01) (0.35) 

Intercept -105.726 -111.596 -142.261 -151.334 
 (3.53)*** (3.66)*** (3.87)*** (3.91)*** 

Year effects Yes Yes Yes Yes 

R2 0.537 0.543 0.559 0.565 
N 307 307 274 274 

+, *, **, and *** indicate significance at the 15%, 10%, 5%, and 1% levels (two-tailed). T-values (or Z-values) are presented in the brackets. Here 

we test whether the sales growth rate differs between dealers with a record of high performance and those with a record of low performance. 

Variable definitions can be found in Appendix C. 
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Chapter 3 Pursuing Business Models and Target Setting: The Interplay between Customized 

and Uniform Targets 

3.1 Introduction 

Firms adopt business models that describe the firm’s philosophy on how firm management 

believes to achieve success (Huelsbeck, Merchant, and Sandino 2011). This paper documents how 

a retail firm implements its business model at the store level. Business models have implications 

for performance measurement systems that typically include a set of financial and nonfinancial 

performance measures to assure that managers direct their effort towards creating economic value. 

Underlying the business models are cause-and-effect relations that describe how improvements in 

one measure affect the outcomes recorded in other measures (Ittner and Larcker 2003). We argue 

that firms set targets according to the inter-relations among performance measures to enhance the 

likelihood that their managers pursue the business model. Specifically, this study investigates the 

question how firms can use targets to affect the likelihood that managers take decisions that are 

consistent with the business model.  

Firms typically revise financial targets for their units on the basis of the past performance (e.g., 

Leone and Rock 2002). In this way, each unit is provided with a customized financial target that 

reflects the economic potential of a unit. However, nonfinancial targets are often uniform 

throughout the firm, i.e., they may be set equal for all entities. Firms may set uniform targets 

because of spillover effects. For instance, entities that have a low customer satisfaction 

performance may affect the performance of other entities operating under the same brand name. 

For instance, Continental Airlines required for each airport that Continental ranked among the top 

five airlines for on-time departures as late departures lead to dissatisfied customers and affect the 

performance of Continental on other airports (Knez and Simester 2001; 2002). In addition, the 

relation between nonfinancial measures and lagging financial measures can be nonlinear. This 

implies that not every increase in the nonfinancial measure generates economic value (Ittner and 

Larcker 1998). So, these characteristics of nonfinancial measures imply that all managers can be 

evaluated against the same target level. Despite the apparent rationale for applying uniform targets, 

the question arises how firms support the achievability of uniform targets. That is, some managers 
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may face conditions where it is difficult to achieve the target, while in other cases managers’ lack 

of talent and/or effort leads them to underachieve the target. We argue that firms may use relative 

performance information as a signal of talent and effort, and subsequently exploit the cause-and-

effect relations between different measures to increase the achievability of nonfinancial targets.  

We examine this research question using proprietary data from a European retail firm that pursues 

a quality-focused strategy, employs about 600 stores, and realizes annual sales well above €6 

billion. Our sample firm uses a bonus system where store managers are incentivized on the basis 

of two financial measures (sales and wage budget expense) and two nonfinancial measures 

(customer and employee satisfaction). The firm incentivizes its managers on sales, while it sets 

tight labor expense budgets as labor expense is the main cost category that store managers can 

influence. In addition, the firm emphasizes that store managers care about customer satisfaction as 

it is assumed that their satisfaction with the firm promotes future sales. Moreover, the firm believes 

that customer satisfaction depends on how well the staff is motivated and trained to meet customer 

demand. We empirically test firm management priors about the store-level business model. We 

find employee satisfaction to be a driver for customer satisfaction, which in turn influences sales 

performance. Consistent with the intuition that providing store managers with additional labor 

resources enable store managers to improve employee satisfaction performance, we, indeed, find 

that budget extensions are associated with improvements in employee satisfaction.  

However, awarding additional labor resources is costly and the firm experiences increased 

competition from low-cost competitors. So, we argue that the firm wants to distinguish between 

more and less promising managers when the firm has to decide which manager can make best use 

of the additional resources to improve their substandard performance in employee or customer 

satisfaction. We predict and find that the firm provides budget extensions to the managers that 

report substandard nonfinancial performance, but still have a better nonfinancial performance than 

other stores in the same geographical group. Store managers that report below their uniform targets 

on customer satisfaction or employee satisfaction, but perform better than the average peer 

performance are granted a wage budget extension. Based on our empirical validation of the firm’s 

business model as discussed earlier, wage budgets extensions should enable managers to improve 

on their employee satisfaction and customer satisfaction performance, respectively.  
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We believe that our study has some potential to increase our current knowledge. In the first place, 

this is the first study to our knowledge that examines the link between firms’ business models and 

their target setting systems. Most of the current literature on business models focuses on the 

alignment of the performance measurement system with strategic choices, as well as with the 

cause-and-effect relations between different measures (e.g., Ittner and Larcker 2003; Campbell et 

al. 2015). Few studies have looked into how firms’ business models have implications for their 

target setting. We argue that a combination of nonfinancial and financial measures may lead firms 

to use both uniform and customized targets. Next, firms may want to apply their knowledge about 

the input-output relations between different measures to increase the achievability of uniform 

nonfinancial targets for some managers. Second, our paper also has the potential to improve our 

understanding of target setting in two ways. Prior research on target setting has focused on 

customized targets, for example, by updating financial targets on the basis of prior performance. 

Our study focuses on a specific but commonly used target; a uniform nonfinancial target that is 

the same for all managers in a firm. We show that the firm can support the achievability of those 

uniform targets by providing them with more resources that enable them to improve their 

nonfinancial performance. We also contribute to the target setting literature by illustrating the 

benefits of using peer information. The use of peer information is in the target setting literature 

mostly motivated as a means to address strategic behavior that follows from ratcheted targets (e.g., 

Indjejikian, Matejka, Merchant and Van der Stede 2014). We show that the use of peer information 

can also be motivated for sorting purposes. Given that labor resources are costly, the firm uses 

peer information to sort between talented and less talented managers, which in turn allows the firm 

to decide who to invest in through a budget extension.  

The literature review and hypothesis development are presented in section two. Section three 

describes the research site. The data collection, descriptive statistics, and empirical tests of our 

sample firm’s business model are described in section four. The test of our hypothesis is presented 

in section five, and section 6 concludes.  

 

3.2 Literature Review and hypothesis 

The business models that firms adopt affects the appropriate design of its performance 

measurement systems. Typically, firms include a set of financial and nonfinancial measures to 
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assure that managers direct their actions towards activities that lead them to create long-term value. 

Prior studies have examined the role of performance measures in generating firm value. Hayes and 

Schaefer (2000) show that current observable (financial) performance does not fully account for 

bonuses paid out to executive managers but that the unexplained (nonfinancial) part of the bonuses 

currently paid out explain future financial performance.17 Ittner and Larcker (1998) show how 

satisfied customers are associated with higher future customer retention and revenues. Banker, 

Potter, and Srinivasan (2000) document for a hotel chain how managers are incentivized to 

improve customer satisfaction and that customer satisfaction is associated with future revenues 

and profit. Campbell et al. (2015) find evidence how performance measures provide information 

about the success of the chosen strategy at the store-level. Specifically, stores with low employee 

skills levels were unable to translate positive customer experiences into profits. Altogether, the 

studies suggest that firms make choices to evaluate and incentivize managers on performance 

measures that make them think of factors that affect future (financial) performance. Below we 

argue why a firm’s business model has implications for its target setting practices.  

Many firms develop customized targets for their units. These targets are typically based on their 

prior performance (Leone and Rock 2002; Bouwens and Kroos 2011). When targets are ratcheted, 

a target deviation in the current period implies a target revision in the next period for a given unit.18 

Firms may also exploit information from peer performance together with the unit’s performance 

in order to develop customized next-period targets. This enables firms to ‘reward’ high-performing 

entities (e.g., units that not only outperform their target, but also outperform their peers) by 

providing them with easier targets (Aranda, Arrelano, and Davilla 2014; Indjejikian et al. 2014). 

This alleviates potential strategic behavior of high-performing managers where they otherwise 

withhold current performance to attain easier next-period targets.  

In some cases, firms set uniform targets, i.e., targets that are equal for all units of the firm (as 

opposed to customized unit-specific targets). For nonfinancial measures, such as customer 

satisfaction, firms may set a uniform target for all units because of spillover effects. By imposing 

uniform targets to all the units, firms are certain that services or product quality at all units can be 

                                                           
17 This suggests that firms are using some alternative performance measures, next to (externally) observable measures, 

that reflect future performance. 
18 Some firms ratchet targets asymmetrically meaning that targets go up easier after good performance than they go 

down after poor performance. In this way, firms incentivize managers to pursue permanent performance improvements 

instead of directing their attention to activities that lead to temporary improvements (Leone and Rock, 2002). 
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maintained at the sufficient level. This uniformity is well observed in retail industry, such as 

Starbucks and McDonalds. Uniform requirements at each store helps to improve overall customer 

experience because customers expect small variations among stores (Blair and Lafontaine 2005). 

For example, negative customer experiences in one store can negatively affect the performance of 

other stores operating under the same brand name. On the contrary, if the targets on nonfinancial 

measures are customized for each business unit, firms may face the risk of negative spillover 

effects. Spillover effects occur when a customer’s perception for a product or store is affected by 

the information of other products or store operating with the same brand name (Sullivan, 1990). 

Negative customer experiences in one store can negatively affect the performance of other stores 

operating under the same brand name. Vice versa, imposing a target that represents a positive 

customer experience at the unit-level may not only be beneficial for a respective unit. Ahluwalia 

et al. (2001) argue that overall evaluation of a brand is affected to a greater extent by negative 

information than by positive information. Knez and Simester (2001) describe a situation where the 

one-time performance of an airline at one airport affects the performance of that airline at other 

airports. Uniform targets can help firms to maintain units’ nonfinancial performances at similar 

and sufficient levels to avoid negative spillover effects. In their relation with other measures, 

nonfinancial measures are also characterized by nonlinearities where not every increase in the 

nonfinancial measure produces a corresponding increase in value. Improvements below a 

threshold do not translate into the creation of economic value while investments beyond a point 

typically feature diminishing economic returns (Ittner and Larcker 1998). For those reasons, all 

managers are evaluated against the same target on a nonfinancial measure that is considered value 

adding by top management, and may lead firms to apply uniform targets in managers’ incentive 

plans. Overall, firms can apply a mix of customized and uniform targets in incentive plans 

composed of financial and nonfinancial measures.    

Despite the rationale for applying uniform targets for particular performance measures, firms want 

to assure that uniform targets are effort-inducing for those managers who failed to achieve their 

past target (and who may perceive this target to be unachievable). Particularly, managers who did 

not achieve the minimum uniform target of nonfinancial measures should be the primary concern 

of firms. The minimum threshold of a uniform target represents the lowest desired level of 

performance that firms want to achieve, and performance below this threshold is considered 

insufficient according to firms’ priors. To help these managers with substandard performance (e.g., 
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below minimum target of nonfinancial measures), firms can make use of the input-output relations 

between the different measures underlying their business models. For example, Bouwens and 

Kroos (2016) show how managers with a good performance on a forward-looking measure face 

higher next-period financial targets. Likewise, firms may provide managers with extensions on 

their budgets (e.g., labor hours) to provide them with the resources that facilitate them to improve 

performance in a leading performance measure (e.g., customer satisfaction scores). The question 

is then: Who should be awarded a budget extension? 

Given that awarding managers with additional corporate resources is costly, firms want to make 

sure that they are investing resources in managers that are talented but that yet have not been able 

to meet the desired performance levels on measures for which uniform targets are set. Lazear, 

Shaw and Stanton (2015) show that managers show considerable differences in their ability to 

enhance the performance of their subordinates. Their evidence suggests that firms may want to 

sort the talented managers from the less talented ones in order to decide in who they want to invest. 

In target setting, this would mean that the firm must decide who to provide with additional means 

to enhance performance and who is not to receive such budget extensions. In the presence of 

asymmetric information, firms can sort low quality from high quality managers by using 

performance measurement (Lazear and Shaw 2007). Grabner and Moers (2013) show how a firm 

makes use of nonfinancial performance information in the promotion decisions of managers.19 

Specifically, firms can use relative performance information for sorting where firms compare the 

focal managers’ performance with that of peers facing similar conditions as the focal managers. 

Cichello, Fee and Hadlock (2009) document how firms make promotion decisions for their 

business unit managers on the basis of their relative financial performance. Indjejikian et al. (2014) 

find how firms use relative performance information in target setting. Overall, based on the idea 

that relative performance information may help the firm to select in which managers to invest by 

granting them additional resources, we propose the following hypothesis. 

H1: managers whose performance relative to a uniform target is substandard, but who perform 

better than their peers, are more likely to be granted a budget extension. 

 

                                                           
19 Their premise is that while financial information provides information about how the manager is doing in the current 

job, nonfinancial information may provide information about the abilities required in the next job.  
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3.3  Research Site 

Our research site is a division of a publicly held multinational retail chain located in a Western-

European country, referred to as “RETAIL”. Its operations are concentrated in the country where 

the retail firm is headquartered. RETAIL is well known for its focus on quality stores and products 

and maintains market leadership. It operates more than 500 fully owned stores at the time of 

investigation. RETAIL had net sales well above €6 billion and total sales accounts for more than 

20% of the total revenue of the firm. The stores construct a dense retail network in all the regions 

of the country, and most of them are near the urban areas or close to shopping centers. Despite that 

each store offers a similar range of goods to customers, RETAIL distinguishes for some stores a 

slightly different assortment based on demographics and store size. RETAIL is internally 

structured in two units where the first unit is responsible for the development of the commercial 

operations (e.g., branding, marketing, pricing, store image, product line selection, etc.) and the 

second unit is responsible for the logistics and store operations. Our focus is on store managers 

who are part of this second unit. The second unit is led by the director store operations; he is 

supported by a CFO and has regional managers who in turn are supported by regional business 

controllers and HR officers to supervise operational managers. Operational managers typically 

supervise 15 to 20 stores. Senior management at RETAIL has the decision rights regarding product 

lines, pricing, marketing and advertising, store investments, etc. Store managers are fully 

accountable for the day-to-day operations occurring within their stores. They are held accountable 

for the appeal of their store, timely replenishment of stock (e.g., accurate and complete stock 

quantity numbers), for how well they respond to customer questions, and how quickly customers 

are served at cash registers. Store managers are also held accountable for hiring enthusiastic and 

helpful personnel that bind customers to the stores. As stores in the same group likely face the 

same economic and market conditions and these stores are supervised by the same operational 

managers, we expect that the performances of such stores are more comparable to each other. 

Therefore stores belonging to the same group are considered as comparable peers. 

3.3.1 Performance Measurement 

According the overall strategy of the firm, RETAIL translates its firm-level business model to the 

store level and make sure that the aspects included in the store-level business model are aligned 

with the authority of store managers. The business model describes the rationale a firm has about 
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how to create firm value (Huelsbeck et al. 2011). Commonly, a business model illustrates the 

strategic or financial outcome to achieve, and the inputs that can help firms to realize the final goal. 

The financial outcome these stores need to achieve is total revenue, and customer experience at 

the store and employee efficiency are considered important drivers of revenue. Meanwhile, the 

firm also emphasize cost control as an essential tool to achieve competitive advantage. To 

implement the business model, RETAIL designs a performance measures system to incorporate 

its store-level business model. 

RETAIL uses a balanced scorecard-based performance measurement system, including two 

financial and two nonfinancial measures to evaluate the performance of store managers. The first 

financial measure is sales measured as the annual store sales. The second financial measure is 

wages defined as the total yearly wage expense divided by total sales. In combination the two 

measures assure that store managers make a trade-off between labor costs and sales. On a weekly 

basis director operations, regional and operational managers, as well as business control receive a 

report of the financial results. Monthly meetings between the regional manager, operational 

manager, and business controller are scheduled to discuss the current developments and the future 

outlook. The first nonfinancial measure of customer satisfaction is based on responses customers 

give based on a questionnaire. These questionnaires are administered multiple times a year.20 The 

firm imposes that a minimum number of responses are collected so as to assure that a valid 

satisfaction score is obtained. The two main categories that are measured in the customer 

satisfaction score are transaction handling (e.g., did customers have to wait, how quickly are 

customers approached when they have questions) and store presentation (e.g., were all the required 

items available). Over the years, the firm implemented some changes in the customer satisfaction 

measure. The second nonfinancial measure is employee satisfaction. This is measured by an annual 

survey sent to all employees. Again the firm imposes that a minimum number of responses are 

collected so as to assure that a valid satisfaction score is obtained. One year during our sample 

period, an alternative employee satisfaction measure was used (employee retention) after which 

they reverted to the original measure. Both nonfinancial measures are collected by an external 

company and published a couple of times per year, dependent on the number of measurements a 

year. 

                                                           
20 There is variation in the number of measurements during the year.  
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The choice of the four performance measures should help with the implementation of RETAIL’s 

business model at the store level. Despite RETAIL’s continued focus on quality, increased 

competition from low-cost competitors have urged the company to also be increasingly focused 

on controlling costs. So, although revenue is very important, the firm also encourages their 

managers to use resources efficiently and develop the stores by building customer and employee 

satisfaction. As mentioned in the annual report, “we continually work to simplify how we do things 

and become more efficient in order to lower cost and use the savings to invest in the products and 

services we offer.” The firm considers customer and employee satisfaction as the key drivers to 

enhance sales performance. It is emphasized that the relation with their customers should always 

be at the center of store managers’ thinking. Motivated personnel is perceived to be a key driver 

of customer satisfaction. The firm knows that sufficient resources are needed in some cases to 

facilitate nonfinancial performance. Store managers have the discretion to decide the use of wage 

budgets. Store managers can decide the opening period of the store, employee recruitment and 

employee salary changes. More wage budget allows store managers to recruit more employees, to 

hire more experienced staff and to grant more bonuses to well-performed employees. Recruiting 

more employees can help to share the workload and granting more bonuses can help to maintain 

more able staff. Therefore, wage budget is considered as a driver of employee satisfaction. The 

model is summarized in Figure 1.  

3.3.2 Target Setting 

The store-level targets on the financial measures are customized in order to set challenging, 

motivational and achievable goals for the store manager. The target setting process starts with 

senior management of RETAIL issuing a firm-level sales target based on growth ambitions, 

economic trends and the historic sales performance. Subsequently, business controllers formulate 

individual store-level targets on the basis of inputs from the commercial department and regional 

managers. These are determined on the basis of price and volume expectations for the assortment, 

regional economic trends, and the historic store performance. Finally, in meetings between the 

regional and operational managers, final changes to store-level sales targets are made based on the 

insights of operational managers (e.g., local circumstances such as a new competitors opening). 

Overall, the main basis for the sales target is the prior-period sales performance. The final annual 

sales targets are further divided into four-weekly targets according to the seasonal pattern that is 
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similar across stores. Wage budgets are in principle determined by store level variables such as 

size, assortment, transaction size, and number of shipments. As these variables are relatively 

invariant over time, ultimately wage budgets are strongly influenced by sales. The final wage 

budgets are set in meetings with regional managers, business controllers and operational managers, 

and are also broken down into four-weekly wage budgets.  

Targets on the nonfinancial measures are uniform across stores. The rationale is that a service 

experience should be of high quality such that customers do not have a negative experience. Since 

motivated personnel is perceived to be a key determinant of a positive customer experience and 

RETAIL wants to be an employer of choice, these targets are set equal for all stores. Targets on 

the nonfinancial measures are relatively constant over time. Considerations that prompt revisions 

in the nonfinancial targets are, for example, increased ambitions on a nonfinancial. Nonfinancial 

targets are set by regional managers with input from operational managers, business controllers, 

and HR. Operational managers provide guidance to store managers on how to improve their 

performance on the nonfinancial dimensions, as well as provide them with the means to realize 

these improvements. Store managers are evaluated on their yearly performance vis-à-vis the target. 

The accounting year corresponds with the calendar year and targets are not revised during the year. 

The different targets are summarized in Appendix A. 

3.3.3 Incentives 

Store managers are eligible to an annual formula-based bonus dependent of their achievements 

recorded in the four performance measures. The four measures are more or less equally-weighted. 

RETAIL has adopted a commonly used incentive scheme with a linear increasing incentive within 

the incentive zone. It computes for each measure the bonus based on the actual performance 

deviation relative to the target. The incentive zone features a minimum threshold, a 100% target 

and a bonus cap for all measures. Store managers are not awarded a bonus if the realized 

performance on a measure is below the minimum threshold. The bonus increases monotonically 

from the threshold level to the bonus cap. The maximum bonus for a measure is granted if the 

performance is equal (or higher) than the bonus cap. The total bonus is determined on the basis of 

all four measures. The total bonus over the four measures can vary between 0% and 12% of their 

annual salary. The bonus computation is summarized in Appendix A.  
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Besides the bonus, every store manager has an annual performance appraisal. This appraisal is 

equally based on objective and subjective measures. The objectives measures are aligned with the 

performance measures used for bonus purposes. The subjective measures are indicative of the 

personal attributes of the store manager (e.g., operational excellence, customer driven innovation, 

managing others). The operational manager is together with HR responsible for the appraisal. 

Business control verifies whether the appraisals follow a normal distribution and are in line with 

the results of the organization. After ratification of the appraisal scores, the scores determine the 

salary increase that can range from 0% to 5%.   

 

3.4  Sample and Data 

3.4.1 Data Collection 

We collect performance and target data for the four performance measures (sales, wage expense 

expressed as percentage of sales, customer satisfaction, and employee satisfaction) from our 

sample firm’s internal databases. Our data covers six years, from 2007 to 2012.21 We also collect 

data about store characteristics (e.g., store size, type of store) and the specific manager at each 

store to identify managerial turnover. From the National Bureau of Statistics, we collected data 

about the environmental characteristics on the basis of the zip code of each store (e.g., average 

income, the percentage of people with low income, the total population, and the numbers of 

competitors in a three kilometer range). In our sample period, we have target and performance 

information on 599 stores. Because the firm adopted an alternative employee satisfaction measure 

in 2011 and reverted back to the original measure in 2012, data on 2011 is not used when employee 

satisfaction data is required for the analyses.22 Given that we in most of our models incorporate 

lagged variables, our analyses typically require that a store should at least have two consecutive 

store-year observations. In addition, the actual number of store-year observations to be used for 

analyses is reduced because of store openings, closures, re-modelling, etc. For each analysis, we 

report the specific number of observations we use. These stores are arranged by 33 geographical 

groups (managed by operational managers) that, in turn, operate in five sales regions.  

                                                           
21 We also have data over 2005 and 2006. However, we use the data from 2007 onwards for our study as the firm 

adopted a new incentive scheme for their store managers from 2007 onwards.   
22 In 2011, the actual performance of employee satisfaction in almost all stores is below the minimum threshold. It 

was therefore decided that this measure could not be used as a basis for bonus calculations. 
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3.4.2 Descriptive Statistics 

Table 1, Panel A, presents descriptive statistics of the main variables used in our tests. The first 

variables summarize the performance of managers on the four performance measures. On average, 

a store manager performs 0.37% above its sales target (perfrev). 33% of the managers do not meet 

the minimum threshold on sales (D_rev_nobonus), 49% meet their sales target (D_rev_tar), and 

20% reach the bonus cap on sales (D_rev_cap). With regard to the wage expense budget (as a 

percentage of sales), on average managers exceed their budget by 0.20% (perfwage), and 51% do 

not exceed their wage budget (D_wage_tar). The mean wage update is about -1% (%wageupdate) 

which indicates that over the years wage budgets become more stringent for managers. Regarding 

the nonfinancial performance, on average the store managers underachieved their customer and 

employee satisfaction targets by 4% and 2% (perfcus and perfemp). In particular, 38% (22%) of 

the managers did not meet the minimum threshold, 43% (46%) meet the target, and 17% (13%) 

reached the bonus cap on the customer satisfaction (employee satisfaction) measure. Overall, this 

implies that targets of performance measures are set at an achievable level, the majority of the 

managers are able to attain performance levels that lead to bonus awards. However, it seems 

difficult for managers to achieve all targets at the same time. Only about 8% of the managers attain 

the targets on all measures (nontabulated). For about 18% of the managers, it is their first year to 

work at that specific store (managerchg), the mean square meter of floor space is 1393 meters 

(storesize), about 10% (8%) of the stores are a city store (large store), the mean income per person 

in the areas where stores are located is about €21K (avgincome) and, on average, 39% has an 

income in the lowest four deciles of the country’s income distribution (poorpct). The performance-

related measures are winsorized at the 1 and 99 percent and we use robust regression to control for 

the effects of outliers.  

We present the Pearson correlations between our main variables in Panel B of Table 1. First, we 

observe that sales performance is positively associated with the performance on the wage budget. 

This result suggests that high performers on sales seem to be able to make more efficient use of 

their labor budget as well. At first glance, customer satisfaction appears not to be significantly 

associated with sales performance. However, if we take the possibility of nonlinearities into 

account, it seems that a lower than minimum threshold performance is negatively associated with 

sales, while managers who meet the customer satisfaction target or cap report a higher sales 
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performance. Likewise, while we do not find a linear relation between employee satisfaction and 

sales, we find that not meeting the minimum threshold on employee satisfaction in the current 

period is correlated with a lower next-period sales performance. Second, we find a significant 

correlation between employee satisfaction and customer satisfaction, consistent with our sample 

firm’s intuition that employee satisfaction is important for customer satisfaction. Third, regarding 

wage budget extensions, we find that managers with a lower performance on nonfinancial 

measures get more stringent wage budgets in the next period. This goes against our expectation 

and in multivariate analyses we will further examine how the use of peer information may 

moderate this relationship.  

3.4.3 Empirical Tests of the Business Model 

Before we test our hypothesis, we want to empirically validate the firm’s business model. Business 

models describe the firm’s philosophy about what key conditions the firm must fulfil to assure 

success (Huelsbeck, Merchant and Sandino 2011). Consistent with theory, firms do not solely 

include indicators that demonstrate the ultimate result (economic profit) but also include measures 

indicative of the likelihood that economic profit will materialize at some later point in time. The 

combination of financial measures and nonfinancial measures that are leading indicators of future 

financial performance provide information about the successfulness of the chosen business model 

(Kaplan and Norton 1996; Ittner and Larcker 1998). RETAIL emphasizes that customer and 

employee satisfaction are essential for the success of their stores. To align the decisions store 

managers take with the firm’s business model, the firm has explicitly included these nonfinancial 

indicators in its incentive system. We, therefore, first test whether the business model works as the 

firms expects, i.e., whether the alleged cause-and-effect relations between the different measures 

are supported by empirical analyses (e.g., Ittner and Larcker 2003). We reproduce the business 

model in Figure 1.  

Does employee satisfaction influence customer satisfaction? 

First, the firm believes that motivated and well-trained personnel provides better services to 

customers. Hence, employee satisfaction is regarded as a driver of customer satisfaction. We first 

establish empirically whether employee satisfaction influences customer satisfaction, using 

variations of the following model: 
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perfcust = β0 + β1 perfcust-1 + β2 perfempt-1 + β3 D_bettercust-1 + CONTROLS + ε    (1), 

where perfcus denotes the percentage deviation of the actual performance on customer satisfaction 

relative to the target,23 perfemp denotes the percentage deviation of the actual performance on 

employee satisfaction relative to the target, and D_bettercus is a dummy variable equal to one if a 

store has a better customer satisfaction than the average peer performance in the same geographical 

group, zero otherwise.  

The regression coefficient of interest is β2, where β2 > 0 implies that higher employee satisfaction 

is, indeed, associated with higher customer satisfaction. Because the relationship between 

measures may be nonlinear, we repeat the analyses while replacing the continuous variable 

perfempt-1 by two indicator variables D_emp_nobonust-1 and D_emp_capt-1. D_emp_nobonus is a 

dummy variable equal to one if the store manager does not meet minimum threshold on employee 

satisfaction, zero otherwise, and D_emp_cap is a dummy variable equal to one if the manager 

meets (or exceeds) the cap on employee satisfaction, zero otherwise. We expect a negative 

coefficient on D_emp_nobonus and a positive coefficient on D_emp_cap.  

For all empirical analyses, we include the same set of control variables. Managerchg is a dummy 

variable equal to one if it is the first year of tenure for the manager at a store, zero otherwise, 

storesize is the natural logarithm of the square meters of floor space. City store and large store are 

two indicator variables to control for slight variations in the assortment of stores. Citystore is a 

dummy variable equal to one if the store is located in the center of cities where the demographics 

are slightly different (younger people, more one-person households), zero otherwise, and large is 

a dummy variable equal to one if the store is a large store with broader assortment, zero otherwise. 

avgincome is a measure for the income per person in the zip code area where a store is located, 

poorpct denotes the percentage of people in the zip code area where a store is located with income 

in the lowest 4 deciles of the country’s income distribution, population is the number of people in 

the zip code area where a store is located, and competition denotes the number of competitors in a 

3 kilometer range of a store. The final four variables are retrieved from the census bureau. The 

variable definitions are reported in Appendix B. We control for year-effects in all our analyses. 

                                                           
23 When we consider managers’ performance of different measures, we consider their actual performance relative to 

the target (performance deviation to the target) rather than the absolute performance. This is because absolute 

performance (e.g., customer satisfaction score) is not comparable over years as measurement scales change slightly 

over the years.  
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We report the regression results for both OLS and robust regression models in Table 2, Panel A. 

In OLS estimates, we address serial correlation across stores by using test statistics based on 

cluster-robust standard errors. Our findings are consistent with RETAIL’s premise that employee 

satisfaction influences customer satisfaction. If we assume a linear relation between employee and 

customer satisfaction, we find that current-period employee satisfaction scores are associated with 

higher next-period customer satisfaction scores (p<0.01). If we allow for nonlinearities, we find 

that those managers who did not meet the minimum threshold on employee satisfaction in the 

current period report lower customer satisfaction scores in the next-period (p<0.05 and p<0.1, 

respectively). We also find that managers who meet or exceed the cap on employee satisfaction in 

the current period report higher next-period customer satisfaction performance (p<0.01). We 

conclude from these results that the data supports the firm’s business model where employee 

satisfaction is perceived to be a driver of customer satisfaction. We also find that customer 

satisfaction scores are persistent which is consistent with the intuition that (uniform) targets that 

are not updated across time on the basis of prior performance lead to serial correlation in successive 

target achievements (Indjejikian and Nanda 2002). We also find that managers that outperform 

peers on customer satisfaction in the current period report higher future customer satisfaction 

performance (p<0.01). With respect to the controls, we find that store size, the large store type, 

and the percentage of local residents with low income is positively associated with customer 

satisfaction scores, while the size of the local population and the degree of competition is 

negatively associated with the performance on customer satisfaction.  

Do employee and customer satisfaction influence sales performance?   

We now turn to the question whether high employee and customer satisfaction materializes in 

terms of higher next-period sales performance. While their business model assumes that it does, 

we also examine whether employee satisfaction has a direct relation with prospective sales 

performance, or that it is primarily mediated through customer satisfaction (employee satisfaction 

influences customer satisfaction which in turn influences sales). We examine variations of the 

following model: 

perfrevt = β0 + β1 perfrevt-1 + β2 perfcust-1 + β3 perfempt-1 + β4 D_betterrevt-1 +  

β5 D_bettercust-1 + β6 D_betterempt-1 + CONTROLS + ε       (2), 
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where perfrev denotes the percentage deviation of the actual performance on sales relative to the 

target, perfcus denotes the percentage deviation of the actual performance on customer satisfaction 

relative to the target, perfemp denotes the percentage deviation of the actual performance on 

employee satisfaction relative to the target, D_betterrev is a dummy variable equal to one if a store 

has a better sales performance than the average peer performance in the same geographical group, 

zero otherwise, D_bettercus is a dummy variable equal to one if a store has a better customer 

satisfaction score than the average of their peers, zero otherwise, and D_betteremp is a dummy 

variable equal to one if a store has one if a store has a better employee satisfaction score than the 

average of their peers, zero otherwise. The regression coefficients of interest are β2 and β3, where 

β2 > 0 (β3 > 0) indicates that a higher customer satisfaction (employee satisfaction) is associated 

with higher next period sales performance. The prior model assumes a linear relation between the 

nonfinancial measures and the future sales performance. To allow for nonlinearities, we replace 

perfcust-1 by D_cus_nobonust-1 and D_cus_capt-1, and replace perfempt-1 by D_emp_nobonust-1 and 

D_emp_capt-1. D_cus_nobonus is a dummy variable equal to one if the manager does not meet the 

minimum threshold on customer satisfaction, zero otherwise, and D_cus_cap is a dummy variable 

equal to one if the manager meets (or exceeds) the cap on customer satisfaction, zero otherwise. 

Similar definitions apply for D_emp_nobonus and D_emp_cap, but now with regard to the 

employee satisfaction measure.  

Our findings are reported in Table 2, Panel B. We find consistently that customer satisfaction is 

associated with higher next-period sales performance. That is, the coefficient on perfcust-1 is 

positive and significant across all models (p<0.05). If we allow for a nonlinear relation between 

customer satisfaction and future sales performance, we find evidence that failing to meet the 

minimum threshold on customer satisfaction is associated with lower next period sales 

performance. However, high performance on customer satisfaction (meeting or exceeding the cap) 

does not seem to be associated with higher future sales performance. With regard to employee 

satisfaction, we only find weak evidence of a direct relation between employee satisfaction and 

future sales performance. That is, only in one model, the coefficient on perfemp is positive and 

significant, while we control for perfcus, in explaining the next-period sales performance (p<0.05). 

This suggests that employee satisfaction influences customer satisfaction which in turn influences 

sales. We find some persistence of sales performance across time (p<0.01), which indicates that 

sales targets are not fully updated on the basis of prior sales performance (Indjejikian and Nanda 
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2002). In sum, we conclude from our findings that, consistent with the firm’s business model, 

customer satisfaction performance is a leading indicator of future sales performance.    

Do wage budget extensions facilitate employee satisfaction improvements? 

Our final test of the business model is focused on the levers that are available to influence 

employee satisfaction and therefore indirectly customer satisfaction and sales performance. Given 

that the nonfinancial targets are uniform and, therefore, cannot be decreased following substandard 

performance, the firm perceives wage budget extensions as a means for store managers to improve 

their performance on employee satisfaction supplemented by increased guidance of store managers 

by operational managers. In short, we examine whether wage budget changes facilitate 

improvements in employee satisfaction. To do so, we use variations of the following regression 

model:  

Δperfempt = β0 + β1 wageupdatet + CONTROLS + ε                                                                                      (3), 

where Δperfemp denotes the percentage change in employee satisfaction performance relative to 

the prior year,24 and wageupdate is the change in the wage budget (expressed as a percentage of 

sales) relative to the prior period. The regression coefficient of interest is β1, where β1 > 0 implies 

that a budget extension in the current period relative to the prior period is associated with an 

improvement in employee satisfaction performance in the current period relative to the prior period. 

Our results are reported in Table 2, Panel C. We find across all models that (percentage) wage 

budget extensions are associated with employee satisfaction improvements (p<0.05). That is, both 

the coefficients on the wage budget change and the percentage wage budget change (the wage 

budget change divided by the wage budget in the prior period) are positive and significant in both 

the OLS and robust regression models. We also employ a logistic regression with as dependent 

variable D_perfemp defined as a dummy variable equal to one if the employee satisfaction 

performance increases in period (t) relative to period (t-1), zero otherwise. The findings based on 

the logistic models are similar to our previous results. 

We also examine whether wage budget changes directly affect customer satisfaction performance, 

while controlling for changes in employee satisfaction (nontabulated). We use a similar model as 

                                                           
24 Defined as employee satisfaction performance relative to the target in period (t) minus employee satisfaction 

performance relative to the target in period (t-1), divided by employee satisfaction performance relative to the target 

in period (t-1). 
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described in equation (3), but now with Δperfcus as the dependent variable and Δperfemp as an 

additional control. We do not find a significant coefficient on wageupdate. The suggestion of our 

results is that budget extensions help managers to improve their employee satisfaction performance, 

which subsequently can influence their customer satisfaction performance.  

Overall, the empirical tests on RETAIL’s business model seem to support the ideas management 

has on cause-and-effect relations between the different measures - and the underlying activities 

these measures reflect - used in the firm’s incentive system. Employee satisfaction influences 

customer satisfaction, while customer satisfaction is a leading measure for the sales performance. 

Finally, wage budget extensions facilitate managers in improving their employee satisfaction 

performance. The question now becomes how the cause-and-effect relations between the different 

measures are exploited for target setting purposes. Specifically, given that the targets on 

nonfinancial measures are uniform, if managers do not meet their nonfinancial targets, which 

managers are awarded wage budget extensions?  

 

3.5  Hypothesis Test 

The firm emphasizes that store managers should consider financial performance, the commitment 

of their employees and customer satisfaction simultaneously. Satisfied employees are perceived to 

be an important lever for store managers to bind customers to the stores as motivated and well-

trained personnel provide better customer service. Providing managers with more labor resources 

can facilitate managers in establishing employee satisfaction improvements. However, besides that 

the labor force is a resource for managers to improve employee satisfaction, the wage expense that 

comes with the labor force is also an instrument for management to control costs. The labor 

expense is the main cost category store manager are held responsible for. Given the costly nature 

of providing managers with wage budget extensions, we examine how the relative nonfinancial 

performance of managers influences the firm’s decision who to grant wage budget extensions. 

Specifically, we expect that managers that report substandard nonfinancial performance, but that 

outperform their peers on the nonfinancial performance, are more likely to be granted wage budget 

extensions. We use variations of the following regression model to examine the relation between 

wage budget changes and customer satisfaction performance: 

%wageupdatet = β0 + β1 perfwaget-1 + β2 D_cus_nobonust-1 + β3 D_bettercust-1  
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+ β4 D_cus_nobonust-1*D_bettercust-1 + β5 D_betterrevt-1 + CONTROLS + ε    (4), 

where %wageupdate is the change in the wage budget in this period relative to the prior period 

divided by the wage budget in the prior period, perfwage denotes the percentage deviation of the 

actual performance on the wage expense budget relative to the target,  D_cus_nobonus is a dummy 

variable equal to one if the manager does not meet the minimum threshold on customer satisfaction, 

zero otherwise, D_bettercus is a dummy variable equal to one if a store has a better customer 

satisfaction score than the average performance of peers in the same geographical group, zero 

otherwise, and D_betterrev is a dummy variable equal to one if a store has a better sales 

performance than the average peer performance, zero otherwise. The control variables are defined 

as described before. The definitions of all variables are described in Appendix B. The models are 

estimated with OLS and robust regression models. The OLS test statistics are based on cluster-

robust standard errors.  

The relationship between substandard performance on customer satisfaction and the wage budget 

change for managers that underperform compared to their peers is captured by β2. The relation 

between missing the customer satisfaction threshold and the wage budget change for managers 

that perform better than their peers is given by (β2 +β3+β4). Based on our hypothesis, we expect 

that the firm is more likely to grant wage budget extensions to managers that outperform their 

peers, so we predict that β3+β4 > 0. We report our findings in Table 3, Panel A.  

For both the OLS and robust regression model, we find results that are consistent with our 

hypothesis. Specifically, we find that managers who fail to meet their customer satisfaction 

threshold and also underperform on customer satisfaction relative to their peers, face a reduction 

in their wage expense budget. The results also suggest that when managers miss out on achieving 

their customer satisfaction threshold, the firm distinguishes between managers who report better 

or worse performance than their peers. This is indicated by a positive and significant sum of term 

D_bettercus and D_cus_nobonus* D_bettercus (p<0.05 and p<0.01). This means that when store 

managers do not meet the customer satisfaction threshold, they get a wage budget extension 

conditional on that they outperform their peers on the customer satisfaction measure. The results 

also indicate that when managers outperform their peers, those who do not meet the minimum 

threshold of customer satisfaction have greater budget extensions than those who indeed achieve 

the threshold. This is shown by a positive and significant term of  D_cus_nobonus and 
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D_cus_nobonus* D_bettercus (β2+β4 > 0, p<0.1 and p<0.05). We also repeat the analysis in 

different subsamples based on whether or not they performed better than their peers on customer 

satisfaction (subsamples for D_bettercus = 0 and D_bettercus = 1). Consistent with our main 

results, we find the coefficient on D_cus_nobonus to be negative for stores that underperform 

relative to peers (p<0.05 and p<0.1), and the coefficient to be positive for stores that perform better 

than their peers (p<0.11 and p<0.05). From these results we conclude that the firm only supports 

managers in improving their customer satisfaction performance by granting them additional labor 

resources when they perform better on customer satisfaction than their peers.  

We continue our analysis and now focus on employee satisfaction. In this analysis we examine the 

same model as described in equation (4), but now replace the customer satisfaction variables 

D_cus_nobonus and D_bettercus by the employee satisfaction variables D_emp_nobonus and 

D_betteremp. Our findings are reported in Panel B of Table 3. The results are similar to those 

reported in Panel A. Specifically, the firm only grants budget wage extensions to the managers 

that do not meet the minimum threshold on employee satisfaction but at the same time have a 

better employee satisfaction than their peers. For the full sample, the sum of terms D_betteremp 

and D_emp_nobonus* D_betteremp is positive and significant (p<0.01 and p<0.05). For the 

subsample analyses, the coefficient on D_emp_nobonus is only positive in the subsample where 

D_betteremp = 1 (p<0.05). Similarly, a significant and positive coefficient on term 

D_emp_nobonus and D_emp_nobonus* D_betteremp is found (β2+β4 > 0, p<0.01 and p<0.05), 

meaning that among managers who are more talented, the ones who do not meet the minimum 

target of employee satisfaction receive more budget extensions.  

Overall, our findings suggest that the firm grants labor resources to stores with substandard 

nonfinancial performance - but only to those that perform better than peers - in the expectation that 

there is a higher likelihood for the store manager to translate the supplemental labor resources into 

improvements in their employee satisfaction and customer satisfaction performance. 

 

Do managers with more resources outperform others? 

Our results suggest that the firm compares the nonfinancial performance with that of peers to 

decide in which managers to invest, by granting them costly labor resources. In this part, we want 

to examine whether granting more resources to the managers who fail to meet the minimum 



PURSUING BUSINESS MODELS AND TARGET SETTING 

67 

 

requirement of customer satisfaction or employee satisfaction evaluation, but still perform better 

than their peers, helps to improve their nonfinancial performance relative to other managers. As 

shown in Table 2, Panel C, on average, wage budget extensions are indeed positively related with 

employee satisfaction improvement, which in turn affects customer satisfaction and sales. Given 

this earlier finding, we are particularly interested in whether granting the managers more resources 

increases the likelihood that those managers achieve next-period nonfinancial performance 

improvements relative to the uniform target. We use the variations of following model to examine 

our question: 

D_cus_inct = β0 + β1 D_cus_nobonus_bettert-1 + CONTROLS + ε                            (5), 

where D_cus_inc is a dummy variable equal to one if customer satisfaction performance increases 

to a higher performance category (e.g., from below the minimum threshold to at least meeting the 

threshold), zero otherwise, D_cus_nobonus_better is a dummy indicator equal to one if managers’ 

customer satisfaction performance fail to meet the minimum target but still perform better than 

peers, zero otherwise. We expect that β1>0, which suggests that managers that are granted 

additional labor resources are more likely to improve their next-period performance. We exclude 

a limited number of observations where managers achieved the cap on customer satisfaction in the 

last period, as these managers do not have the possibility to improve to a higher bonus level in the 

next period.  

Results are reported in Table 4, Panel A. In the full sample, we find a positive and significant 

coefficient on term D_cus_nobonus_better. This indicates that managers with more resources 

indeed have a greater likelihood to enhance their next-period customer satisfaction performance 

(p<0.05). Compared to the other managers, their probability to increase customer satisfaction to a 

better bonus level is about 19.9% higher. 25  In the subsample, composed of managers with 

substandard performance, we find that managers with performance better than peers are more 

likely to improve performance by about 9.6% (p<0.15). Among managers who perform better than 

peers, managers with insufficient performance still have higher probability to achieve performance 

increase (37.4%, p<0.01). Overall, these results suggest that managers with more resources indeed 

have a greater likelihood to improve nonfinancial performance than other managers.  

                                                           
25 Marginal effects reported in Table 4 are estimated at the average level of control variables.  
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We perform similar analyses for employee satisfaction, by replacing the customer satisfaction 

variables D_cus_inc and D_cus_nobonus_better by employee satisfaction variables D_emp_inc 

and D_emp_nobonus_better, where D_emp_inc is a dummy variable equal to one if employee 

satisfaction performance improves to a higher bonus level, zero otherwise, and 

D_emp_nobonus_better is a dummy variable equal to one if managers’ employee satisfaction 

performance is substandard but better than peers, zero otherwise.  

Results are shown in Table 4, Panel B. Consistent results are found across all the different samples. 

In the full sample, a significant and positive coefficient of term D_emp_nobonus_better is found 

(p<0.05). Being granted more budgets, managers are more likely to improve their substandard 

performance by 6.9%, compared to other managers. In the subsample of managers who do not 

meet minimum requirement, those who can get further resources have a higher likelihood to 

improve employee satisfaction performance (p<0.05). In the subgroup of managers whose 

employee satisfaction performance is better than their peers, more resources help managers with 

substandard performance to improve in the next period (p<0.01). 

Based on these results, we can conclude that granting more resources to managers whose 

performance is currently substandard, but is still better than their peers, indeed helps those 

managers to improve their nonfinancial performance. So we find supporting evidence that the 

firm’s decision to invest in managers who are more likely to be talented is effective, by sorting on 

peer performance.  

 

3.6 Conclusion 

This study examines how firms set targets to assure that their managers pursue their business model. 

While firms can encourage their managers to improve performance by ratcheting up targets, this 

is impossible at the individual level when firms use targets that are uniform to all managers across 

the firm. Firms may, for instance, set a uniform target representing the desired level of customer 

satisfaction. Firms must in these circumstances think of ways how managers are facilitated to 

improve their performance in these uniform measures. One way is to allow for budget extensions 

that help individual managers to meet the uniform target.  
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In our study we demonstrate how the business model of the firm is supported empirically. We find 

that employee satisfaction is a leading measure of customer satisfaction, and that, in turn, customer 

satisfaction is a leading measure of sales. Furthermore, wage budgets granted to managers appear 

to influence employee satisfaction. Both customer and employee satisfaction targets are uniform 

for all store managers in our sample. Hence, there is no way for the firm to set store-specific targets. 

However, given that labor budgets are store specific, the firm has some scope to assure that their 

managers improve their employee and customer satisfaction by extending the labor budget.  

But, who should be awarded such an extension? Surely not all managers are equally talented to 

improve performance. We argue that the firm can benefit by comparing their store managers’ 

performance on employee and customer satisfaction with that of peers. We find that those 

managers that are below nonfinancial targets, but do relatively well compared to their peers are 

awarded a wage budget extension. This extension does allow them to improve their employee and 

customer satisfaction performance in the subsequent period(s). 
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Appendix A: Targets and Bonus Incentives 

For each specific performance dimension, the firm defines upfront a minimum threshold, the target 

performance, and the bonus cap. So, the range between the minimum threshold and the cap defines 

the incentive zone for that specific performance dimension. 

The sales targets and wage budgets are customized at the store level. For instance, in 2007, the 

minimum threshold to achieve bonus of revenue is that a store’s sales is at least equal to 95% of 

his own sales target. A store manager is eligible to receiving increasing bonuses if a store’s sales 

fall in the range of 95% to 105% of his sales target. A store manager hits the bonus cap if his 

performance is better than 105% of the target. However, targets for employee and customer 

satisfaction are not customized for stores, but instead are uniform across all stores. The minimum 

threshold, the target and the cap for each measure are shown in the Table at the end of this appendix.  

The bonus is determined on the basis of four quantitative performance measures. Each of the four 

performance dimensions has a weight of 25% in determining the annual bonus. Realization of the 

threshold, target, or cap implies a 50%, 100%, and 150% bonus payout on the specific performance 

dimension. Delivering target performance on one performance dimension leads to a bonus-payout 

of 100%. So, realization of the threshold on two measures and realization of the target performance 

on the other two measures implies an overall bonus-payout of 75% (50% ∗ 0.25 + 50% ∗ 0.25 +

100% ∗ 0.25 + 100% ∗ 0.25). The final bonus can range between 0% and 150% where 150% 

corresponds with a factor 1.5 times the store manager’s four-weekly salary.  
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Panel A: Customized targets of sales and wage budget 

Sales Threshold Target Cap 

2007 95% 100% 105% 

2008 97.5 100 105 

2009 97.5 100 105 

2010 97.5 100 105 

2011 97.5 100 105 

2012 97.5 100 105 

Wage expense Threshold Target Cap 

2007 105% 100% 95% 

2008 102.5 100 95 

2009 102.5 100 95 

2010 102.5 100 95 

2011 102.5 100 95 

2012 102.5 100 95 

Panel B: Uniform targets of employee and customer satisfaction 

Employee satisfaction Threshold Target Cap 

2007 39 48 57 

2008 42 48 54 

2009 36 42 48 

2010 36 42 48 

2012 46 48 50 

Customer satisfaction Threshold Target Cap 

2007 32 40 48 

2008 5.54 6.16 6.78 

2009 4.24 5.86 6.17 

2010 5.85 6.0 6.30 

2011 5.82 5.97 6.26 

2012 5.70 6.0 6.30 

Incentive structure Threshold Target Cap 

Bonus 50% 100% 150% 
The uniform targets disclosed in panel B are all multiplied by an unrevealed parameter in order to disguise the identity 

of the firm that provided us with its data, but we use the original numbers for the remainder of the analyses.  
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Appendix B: Variable Definition 

𝑝𝑒𝑟𝑓𝑟𝑒𝑣𝑖,𝑡 Actual revenue relative to the revenue target, 
𝑟𝑒𝑣𝑎𝑐𝑡𝑡𝑜𝑡𝑖,𝑡−𝑟𝑒𝑣𝑡𝑎𝑟𝑔𝑡𝑜𝑡𝑖,𝑡

𝑟𝑒𝑣𝑡𝑎𝑟𝑔𝑡𝑜𝑡𝑖,𝑡
∗

100, where 𝑟𝑒𝑣𝑎𝑐𝑡𝑡𝑜𝑡𝑖,𝑡 is the annual actual revenue and 𝑟𝑒𝑣𝑡𝑎𝑟𝑔𝑡𝑜𝑡𝑖,𝑡 

is the annual revenue target. 

𝐷_𝑟𝑒𝑣_𝑛𝑜𝑏𝑜𝑛𝑢𝑠𝑖,𝑡 Dummy variable equal to one if actual revenue is smaller than the 

minimum revenue target, otherwise equal to zero 

𝐷_𝑟𝑒𝑣_𝑡𝑎𝑟𝑖,𝑡 Dummy variable equal to one if actual revenue is at least equal to the 

100% revenue target, otherwise zero. 

𝐷_𝑟𝑒𝑣_𝑐𝑎𝑝𝑖,𝑡 Dummy variable equal to one if actual revenue is at least equal to the 

maximum revenue target, otherwise equal to zero 

%𝑟𝑒𝑣𝑢𝑝𝑑𝑎𝑡𝑒𝑖,𝑡 Percentage of annual revenue target change of the store in year 𝑡, defined 

as 
𝑟𝑒𝑣𝑡𝑎𝑟𝑡𝑜𝑡𝑖,𝑡−𝑟𝑒𝑣𝑡𝑎𝑟𝑔𝑡𝑜𝑡𝑖,𝑡−1

𝑟𝑒𝑣𝑡𝑎𝑟𝑔𝑡𝑜𝑡𝑖,𝑡−1
∗ 100, where 𝑟𝑒𝑣𝑡𝑎𝑟𝑔𝑡𝑜𝑡𝑖,𝑡  is the annual 

revenue target. 

𝑝𝑒𝑟𝑓_𝑤𝑎𝑔𝑒𝑖,𝑡 Actual wage deviation relative to the target, 
𝑤𝑎𝑔𝑒𝑎𝑐𝑡𝑡𝑜𝑡𝑖,𝑡−𝑤𝑎𝑔𝑒𝑡𝑎𝑟𝑔𝑡𝑜𝑡𝑖,𝑡

𝑤𝑎𝑔𝑒𝑡𝑎𝑟𝑔𝑡𝑜𝑡𝑖,𝑡
∗ 100 ∗ (−1)  with 𝑤𝑎𝑔𝑒𝑎𝑐𝑡𝑡𝑜𝑡𝑖,𝑡 

indicating actual annual wage expenses and 𝑤𝑎𝑔𝑒𝑡𝑎𝑟𝑔𝑡𝑜𝑡𝑖,𝑡 indicating 

annual wage target. 

𝐷_𝑤𝑎𝑔𝑒_𝑛𝑜𝑏𝑜𝑛𝑢𝑠𝑖,𝑡 Dummy variable equal to one if actual wage expenses is larger than the 

minimum wage target, otherwise equal to zero 

𝐷_𝑤𝑎𝑔𝑒_𝑡𝑎𝑟𝑖,𝑡 Dummy variable equal to one if actual wage expenses is smaller than the 

100% wage target, otherwise equal to zero. 

𝐷_𝑤𝑎𝑔𝑒_𝑐𝑎𝑝𝑖,𝑡 Dummy variable equal to one if actual wage expenses is smaller than the 

maximum wage target, otherwise equal to zero 

%𝑤𝑎𝑔𝑒𝑢𝑝𝑑𝑎𝑡𝑒𝑖,𝑡 Percentage of wage budget update of the store in year 𝑡, more clearly, 

this variable is calculated as  
𝑤𝑎𝑔𝑒𝑡𝑎𝑟𝑔𝑖,𝑡−𝑤𝑎𝑔𝑒𝑡𝑎𝑟𝑔𝑖,𝑡−1

𝑤𝑎𝑔𝑒𝑡𝑎𝑟𝑔𝑖,𝑡−1
∗ 100 , where 

𝑤𝑎𝑔𝑒𝑡𝑎𝑟𝑔𝑖,𝑡(=
𝑤𝑎𝑔𝑒𝑡𝑎𝑟𝑔𝑡𝑜𝑡𝑖,𝑡

𝑟𝑒𝑣𝑡𝑎𝑟𝑔𝑡𝑜𝑡𝑖,𝑡
)  implies the percentage of budgeted 

annual wage expenses (𝑤𝑎𝑔𝑒𝑡𝑎𝑟𝑔𝑡𝑜𝑡𝑖,𝑡) relative to the annual target 

revenue (𝑟𝑒𝑣𝑡𝑎𝑟𝑔𝑡𝑜𝑡𝑖,𝑡) of the store.  

𝑤𝑎𝑔𝑒𝑢𝑝𝑑𝑎𝑡𝑒𝑖,𝑡 Level change of wage budget 𝑤𝑎𝑔𝑒𝑡𝑎𝑟𝑔𝑖,𝑡 − 𝑤𝑎𝑔𝑒𝑡𝑎𝑟𝑔𝑖,𝑡−1 , where 

𝑤𝑎𝑔𝑒𝑡𝑎𝑟𝑔𝑖,𝑡(=
𝑤𝑎𝑔𝑒𝑡𝑎𝑟𝑔𝑡𝑜𝑡𝑖,𝑡

𝑟𝑒𝑣𝑡𝑎𝑟𝑔𝑡𝑜𝑡𝑖,𝑡
)  implies the percentage of budgeted 

annual wage expenses (𝑤𝑎𝑔𝑒𝑡𝑎𝑟𝑔𝑡𝑜𝑡𝑖,𝑡) relative to the annual target 

revenue (𝑟𝑒𝑣𝑡𝑎𝑟𝑔𝑡𝑜𝑡) of the store. 

𝑝𝑒𝑟𝑓𝑐𝑢𝑠𝑖,𝑡 Indicates customer-oriented evaluation of the store comparing to the 

target, defined as 
𝑐𝑢𝑠𝑎𝑐𝑡𝑖,𝑡−𝑐𝑢𝑠𝑡𝑎𝑟𝑔𝑡

𝑐𝑢𝑠𝑡𝑎𝑟𝑔𝑡
∗ 100  where 𝑐𝑢𝑠𝑎𝑐𝑡𝑖,𝑡  represents 

actual average customer-based evaluation of a store in year 𝑡  and 

𝑐𝑢𝑠𝑡𝑎𝑟𝑔𝑡 denotes the customer-based evaluation target in year 𝑡 set by 

the firm. 

𝐷_𝑐𝑢𝑠_𝑛𝑜𝑏𝑜𝑛𝑢𝑠𝑖,𝑡 Dummy variable equal to one if actual customer-related evaluation is 

lower than the minimum customer-related evaluation requirement, zero 

otherwise. 

𝐷_𝑐𝑢𝑠_𝑡𝑎𝑟𝑖,𝑡 Dummy variable equal to one if actual customer-related evaluation is at 

least equal to the 100% customer-related evaluation target, zero 

otherwise. 

𝐷_𝑐𝑢𝑠_𝑐𝑎𝑝𝑖,𝑡 Dummy variable equal to one if actual customer-related evaluation is at 



PURSUING BUSINESS MODELS AND TARGET SETTING 

75 

 

least equal to the maximum customer-related evaluation target, zero 

otherwise. 

𝐷_𝑐𝑢𝑠_𝑖𝑛𝑐𝑖,𝑡 Dummy variable equal to one if customer-related evaluation relative to 

target at t falls at a higher bonus category, comparing to the customer-

related evaluation relative to target at t-1, zero otherwise.  

𝐷_𝑐𝑢𝑠_𝑛𝑜𝑏𝑜𝑛𝑢𝑠_𝑏𝑒𝑡𝑡𝑒𝑟𝑖,𝑡 Dummy variable equal to one if actual customer-related evaluation is 

lower than the minimum customer-related evaluation requirement but is 

still better than peers in the same geographical group. 

𝑝𝑒𝑟𝑓𝑒𝑚𝑝𝑖,𝑡 Indicates employee satisfaction performance of the store relative to the 

target, defined as 
𝑒𝑚𝑝𝑎𝑐𝑡𝑖,𝑡−𝑒𝑚𝑝𝑡𝑎𝑟𝑔𝑡

𝑒𝑚𝑝𝑡𝑎𝑟𝑔𝑡
∗ 100 where 𝑒𝑚𝑝𝑎𝑐𝑡𝑖,𝑡 represents 

actual average employee satisfaction score of a store in year 𝑡  and 

𝑒𝑚𝑝𝑡𝑎𝑟𝑔𝑡 denotes the employee satisfaction target in year 𝑡 set by the 

firm. 

∆𝑝𝑒𝑟𝑓𝑒𝑚𝑝𝑖,𝑡 Change in 𝑝𝑒𝑟𝑓𝑒𝑚𝑝𝑖,𝑡 from year t-1 to year t. 𝑝𝑒𝑟𝑓𝑒𝑚𝑝𝑖,𝑡 is defined as 
𝑒𝑚𝑝𝑎𝑐𝑡𝑖,𝑡−𝑒𝑚𝑝𝑡𝑎𝑟𝑔𝑡

𝑒𝑚𝑝𝑡𝑎𝑟𝑔𝑡
∗ 100  where 𝑒𝑚𝑝𝑎𝑐𝑡𝑖,𝑡  represents actual average 

employee satisfaction score of a store in year 𝑡 and 𝑒𝑚𝑝𝑡𝑎𝑟𝑔𝑡 denotes 

the employee satisfaction target in year 𝑡 set by the firm. 

𝐷_𝑝𝑒𝑟𝑓𝑒𝑚𝑝𝑖,𝑡 A dummy variable equal to 1 if employee satisfaction performance score 

in year t is higher than that in year t-1 of the store, equal to zero 

otherwise. 

𝐷_𝑒𝑚𝑝_𝑛𝑜𝑏𝑜𝑛𝑢𝑠𝑖,𝑡 Dummy variable equal to one if actual employee satisfaction is lower 

than the minimum employee satisfaction requirement, otherwise equal 

to zero 

𝐷_𝑒𝑚𝑝_𝑡𝑎𝑟𝑖,𝑡 Dummy variable equal to one if actual employee satisfaction is at least 

equal to the 100% employee satisfaction target, otherwise equal to zero. 

𝐷_𝑒𝑚𝑝_𝑐𝑎𝑝𝑖,𝑡 Dummy variable equal to one if actual employee satisfaction is at least 

equal to the cap target of employee satisfaction, otherwise equal to zero. 

𝐷_𝑒𝑚𝑝_𝑖𝑛𝑐𝑖,𝑡 Dummy variable equal to one if actual employee satisfaction relative to 

target at t falls at a higher bonus category, comparing to actual employee 

satisfaction relative to target at t-1, zero otherwise.  

𝐷_𝑒𝑚𝑝_𝑛𝑜𝑏𝑜𝑛𝑢𝑠_𝑏𝑒𝑡𝑡𝑒𝑟𝑖,𝑡 Dummy variable equal to one if actual employee satisfaction relative to 

target is lower than the minimum employee satisfaction requirement but 

is still better than peers in the same geographical group. 

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑟𝑒𝑣𝑖,𝑡 Dummy variable indicating whether the revenue performance 

( 𝑝𝑒𝑟𝑓𝑟𝑒𝑣𝑖,𝑡 ) is better than the average of his peers in the same 

geographical group.  

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑐𝑢𝑠𝑖,𝑡 Dummy variable indicating whether the customer-oriented evaluation of 

the store is better than the average of his peers in the same geographical 

group.  

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑒𝑚𝑝𝑖,𝑡 Dummy variable indicating whether the employee satisfaction score of 

the store is better than the average of his peers in the same geographical 

group.  

𝑚𝑎𝑛𝑎𝑔𝑒𝑟𝑐ℎ𝑔𝑖,𝑡 Dummy variable equal to one if it is the first year of tenure of a manager 

at a specific store, zero otherwise.  

𝑐𝑖𝑡𝑦𝑠𝑡𝑜𝑟𝑒𝑖 Dummy variable equal to one if the store is a city store, otherwise equal 

to zero. 

𝑙𝑎𝑟𝑔𝑒𝑖 Dummy variable equal to one if the store is a very large store, otherwise 

equal to zero. 
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𝑠𝑡𝑜𝑟𝑒𝑠𝑖𝑧𝑒𝑖 The natural logarithm of square meters of floor space of a store. 

𝑎𝑣𝑔𝑖𝑛𝑐𝑜𝑚𝑒𝑖,𝑡 Average income per resident in the zip code area of a store. 

𝑝𝑜𝑜𝑟𝑝𝑐𝑡𝑖,𝑡 Percentage of people in the zip code area of the store with an income in 

the lowest four deciles of the country’s income distribution.  

𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 The natural logarithm of the total population in the zip code area of a 

store. 

𝑐𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛𝑖,𝑡 Number of competitors within 3 kilometers of the store. 
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Figure 1: The sample firm’s business model  
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Table 1: Descriptive Statistics 

Panel A: Univariate statistics (full sample) 

Variable mean sd p10 p25 p50 p75 p90 

𝑝𝑒𝑟𝑓𝑟𝑒𝑣𝑖,𝑡 0.370 5.937 -6.366 -3.731 -0.167 3.885 8.35 

𝑝𝑒𝑟𝑓𝑤𝑎𝑔𝑒𝑖,𝑡 -0.199 5.295 -6.913 -3.386 0.097 3.152 6.15 

𝑝𝑒𝑟𝑓𝑐𝑢𝑠𝑖,𝑡 -4.311 11.561 -17.208 -9.905 -1.609 3.351 7.05 

𝑝𝑒𝑟𝑓𝑒𝑚𝑝𝑖,𝑡 -2.443 13.653 -21.063 -10.214 -1.250 7.214 13.86 

𝐷_𝑟𝑒𝑣_𝑛𝑜𝑏𝑜𝑛𝑢𝑠𝑖,𝑡 0.325 0.469 0.000 0.000 0.000 1.000 1.00 

𝐷_𝑟𝑒𝑣_𝑡𝑎𝑟𝑖,𝑡 0.486 0.500 0.000 0.000 0.000 1.000 1.00 

𝐷_𝑟𝑒𝑣_𝑐𝑎𝑝𝑖,𝑡 0.199 0.399 0.000 0.000 0.000 0.000 1.00 

𝐷_𝑤𝑎𝑔𝑒_𝑛𝑜𝑏𝑜𝑛𝑢𝑠𝑖,𝑡 0.296 0.457 0.000 0.000 0.000 1.000 1.00 

𝐷_𝑤𝑎𝑔𝑒_𝑡𝑎𝑟𝑖,𝑡 0.509 0.500 0.000 0.000 1.000 1.000 1.00 

𝐷_𝑤𝑎𝑔𝑒_𝑐𝑎𝑝𝑖,𝑡 0.147 0.354 0.000 0.000 0.000 0.000 1.00 

𝐷_𝑐𝑢𝑠_𝑛𝑜𝑏𝑜𝑛𝑢𝑠𝑖,𝑡 0.381 0.486 0.000 0.000 0.000 1.000 1.00 

𝐷_𝑐𝑢𝑠_𝑡𝑎𝑟𝑖,𝑡 0.435 0.496 0.000 0.000 0.000 1.000 1.00 

𝐷_𝑐𝑢𝑠_𝑐𝑎𝑝𝑖,𝑡 0.168 0.374 0.000 0.000 0.000 0.000 1.00 

𝐷_𝑐𝑢𝑠_𝑖𝑛𝑐𝑖,𝑡 0.376 0.485 0.000 0.000 0.000 1.000 1.00 

𝐷_𝑒𝑚𝑝_𝑛𝑜𝑏𝑜𝑛𝑢𝑠𝑖,𝑡 0.221 0.415 0.000 0.000 0.000 0.000 1.00 

𝐷_𝑒𝑚𝑝_𝑡𝑎𝑟𝑖,𝑡 0.461 0.499 0.000 0.000 0.000 1.000 1.00 

𝐷_𝑒𝑚𝑝_𝑐𝑎𝑝𝑖,𝑡 0.132 0.338 0.000 0.000 0.000 0.000 1.00 

𝐷_𝑒𝑚𝑝_𝑖𝑛𝑐𝑖,𝑡 0.485 0.500 0.000 0.000 0.000 0.000 1.00 

%𝑤𝑎𝑔𝑒𝑢𝑝𝑑𝑎𝑡𝑒𝑖,𝑡 -0.943 5.956 -9.183 -4.315 -0.595 2.878 5.98 

%𝑟𝑒𝑣𝑢𝑝𝑑𝑎𝑡𝑒𝑖,𝑡 
4.727  9.259  -6.352  -1.549  4.036  10.47  16.644 

∆𝑝𝑒𝑟𝑓𝑒𝑚𝑝𝑖,𝑡 7.311 15.016 -9.375 -0.625 7.179 15.643 25.00 

𝐷_𝑝𝑒𝑟𝑓𝑒𝑚𝑝𝑖,𝑡 0.735 0.442 0.000 0.000 1.000 1.000 1.00 

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑟𝑒𝑣𝑖,𝑡 0.464 0.499 0.000 0.000 0.000 1.000 1.00 

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑐𝑢𝑠𝑖,𝑡 0.541 0.498 0.000 0.000 1.000 1.000 1.00 

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑒𝑚𝑝𝑖,𝑡 0.505 0.500 0.000 0.000 1.000 1.000 1.00 

𝑚𝑎𝑛𝑎𝑔𝑒𝑟𝑐ℎ𝑔𝑖,𝑡 0.187 0.390 0.000 0.000 0.000 0.000 1.00 

𝑠𝑡𝑜𝑟𝑒𝑠𝑖𝑧𝑒𝑖 
7.239 0.437 6.780 6.990 7.220 7.474 7.82 

𝑐𝑖𝑡𝑦𝑠𝑡𝑜𝑟𝑒𝑖 
0.097 0.295 0.000 0.000 0.000 0.000 0.00 

𝑙𝑎𝑟𝑔𝑒𝑖 
0.079 0.269 0.000 0.000 0.000 0.000 0.00 

𝑎𝑣𝑔𝑖𝑛𝑐𝑜𝑚𝑒𝑖,𝑡 21.055 4.985 14.963 18.101 20.894 23.663 26.94 

𝑝𝑜𝑜𝑟𝑝𝑐𝑡𝑖,𝑡 0.393 0.075 0.306 0.349 0.388 0.434 0.49 

𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 9.027 0.617 8.340 8.824 9.116 9.402 9.61 

𝑐𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛𝑖,𝑡 2.350 0.708 1.386 1.792 2.303 2.773 3.30 
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Panel B: Pearson correlation matrix 
Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1. 𝑝𝑒𝑟𝑓𝑟𝑒𝑣𝑖,𝑡 1.00 

               
2. 𝑝𝑒𝑟𝑓𝑤𝑎𝑔𝑒𝑖,𝑡 0.46 1.00 

              
3. %𝑤𝑎𝑔𝑒𝑢𝑝𝑑𝑎𝑡𝑒𝑖,𝑡 0.08 0.03 1.00 

             
4. 𝑝𝑒𝑟𝑓𝑐𝑢𝑠𝑖,𝑡−1 -0.04 0.13 0.09 1.00 

            
5. 𝑝𝑒𝑟𝑓𝑒𝑚𝑝𝑖,𝑡−1 -0.03 0.04 0.15 0.34 1.00 

           
6. 𝐷_𝑐𝑢𝑠_𝑛𝑜𝑏𝑜𝑛𝑢𝑠𝑖,𝑡−1 -0.09 -0.13 -0.14 -0.67 -0.29 1.00 

          
7. 𝐷_𝑐𝑢𝑠_𝑡𝑎𝑟𝑖,𝑡−1 0.07 0.13 0.17 0.66 0.28 -0.72 1.00 

         
8. 𝐷_𝑐𝑢𝑠_𝑐𝑎𝑝𝑖,𝑡−1 0.06 0.11 0.05 0.46 0.23 -0.39 0.55 1.00 

        
9. 𝐷_𝑒𝑚𝑝_𝑛𝑜𝑏𝑜𝑛𝑢𝑠𝑖,𝑡−1 -0.08 -0.04 -0.16 -0.31 -0.78 0.25 -0.27 -0.19 1.00 

       
10. 𝐷_𝑒𝑚𝑝_𝑡𝑎𝑟𝑖,𝑡−1 0.02 0.09 0.14 0.27 0.77 -0.24 0.25 0.19 -0.48 1.00 

      
11. 𝐷_𝑒𝑚𝑝_𝑐𝑎𝑝𝑖,𝑡−1 0.01 0.08 0.03 0.14 0.50 -0.08 0.10 0.09 -0.19 0.39 1.00 

     
12. ∆𝑝𝑒𝑟𝑓𝑒𝑚𝑝𝑖,𝑡 -0.12 0.02 -0.05 0.01 -0.57 0.02 -0.07 -0.05 0.48 -0.40 -0.27 1.00 

    
13. 𝐷_𝑝𝑒𝑟𝑓𝑒𝑚𝑝𝑖,𝑡 -0.12 0.01 0.00 0.02 -0.35 -0.01 -0.01 -0.04 0.27 -0.29 -0.30 0.70 1.00 

   
14. 𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑟𝑒𝑣𝑖,𝑡 0.13 0.05 -0.23 0.04 0.04 -0.02 0.01 0.03 -0.05 0.06 0.03 -0.07 -0.04 1.00 

  
15. 𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑐𝑢𝑠𝑖,𝑡 -0.01 0.07 0.01 0.42 0.07 -0.49 0.44 0.36 -0.07 0.05 -0.03 -0.02 0.01 0.06 1.00 

 
16. 𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑒𝑚𝑝𝑖,𝑡 0.04 0.06 -0.02 0.05 0.65 -0.03 0.04 0.08 -0.49 0.58 0.34 -0.46 -0.34 0.09 0.02 1.00 

Correlations significant at 10% level or lower are reported in bold. 
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Table 2: Empirical Tests on the Business Model 

 Panel A: Does employee satisfaction influence customer satisfaction? 

Dependent variable: 

𝑝𝑒𝑟𝑓𝑐𝑢𝑠𝑖,𝑡 

OLS Robust 

1 2 1 2 

𝑝𝑒𝑟𝑓𝑐𝑢𝑠𝑖,𝑡−1 0.096 0.099 0.099 0.102 

 (4.98)*** (5.12)*** (5.29)*** (5.53)*** 

𝑝𝑒𝑟𝑓𝑒𝑚𝑝𝑖,𝑡−1 0.065  0.062  

 (4.18)***  (4.10)***  

𝐷_𝑒𝑚𝑝_𝑛𝑜𝑏𝑜𝑛𝑢𝑠𝑖,𝑡−1  -1.043  -0.897 

  (2.18)**  (1.83)* 

𝐷_𝑒𝑚𝑝_𝑐𝑎𝑝𝑖,𝑡−1  2.276  2.109 

  (3.67)***  (3.80)*** 

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑐𝑢𝑠𝑖,𝑡−1 2.180 2.215 1.927 1.972 

 (5.41)*** (5.45)*** (5.07)*** (5.16)*** 

𝑚𝑎𝑛𝑎𝑔𝑒𝑟𝑐ℎ𝑔𝑖,𝑡 0.888 0.801 0.674 0.594 

 (1.86)* (1.69)* (1.25) (1.10) 

𝑠𝑡𝑜𝑟𝑒𝑠𝑖𝑧𝑒𝑖 3.662 3.592 3.636 3.567 

 (4.96)*** (4.89)*** (5.95)*** (5.94)*** 

𝑐𝑖𝑡𝑦𝑠𝑡𝑜𝑟𝑒𝑖 -1.432 -1.435 -0.613 -0.571 

 (1.21) (1.21) (0.46) (0.43) 

𝑙𝑎𝑟𝑔𝑒𝑖 2.173 2.124 1.904 1.894 

 (2.55)** (2.49)** (2.69)*** (2.67)*** 

𝑎𝑣𝑔𝑖𝑛𝑐𝑜𝑚𝑒𝑖,𝑡 -0.080 -0.078 -0.069 -0.067 

 (0.97) (0.96) (1.01) (0.96) 

𝑝𝑜𝑜𝑟𝑝𝑐𝑡𝑖,𝑡 7.476 8.381 8.624 9.431 

 (1.80)* (2.01)** (2.55)** (2.73)*** 

𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 -0.760 -0.837 -0.884 -0.949 

 (2.09)** (2.25)** (3.14)*** (3.18)*** 

𝑐𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛𝑖,𝑡 -1.326 -1.382 -1.395 -1.450 

 (2.76)*** (2.85)*** (4.09)*** (4.14)*** 

Intercept -28.226 -27.796 -17.932 -17.222 

 (3.80)*** (3.71)***  (2.81)*** 
Year effect Yes Yes Yes Yes 

Cluster errors Store Store No No 

Adjusted R2 0.637 0.636 0.599 0.601 
N 868 868 868 868 

+, *, ** and *** indicate significance at the 15%, 10%, 5% and 1% level (two-tailed). T-values (or Z-values) are presented in the brackets. 

 

 

 

 

 

 

 

 

 

 

 



PURSUING BUSINESS MODELS AND TARGET SETTING 

81 

 

Panel B: Do employee satisfaction and customer satisfaction influence sales performance?  

Dependent variable: 

𝑝𝑒𝑟𝑓𝑟𝑒𝑣𝑖,𝑡 

 OLS   Robust  

1 2 3 4 1 2 3 4 

𝑝𝑒𝑟𝑓𝑟𝑒𝑣𝑖,𝑡−1 0.221 0.225 0.229 0.238 0.231 0.240 0.262 0.273 

 (4.82)*** (4.96)*** (4.50)*** (4.68)*** (4.82)*** (5.26)*** (4.76)*** (5.29)*** 

𝑝𝑒𝑟𝑓𝑐𝑢𝑠𝑖,𝑡−1 0.049  0.053  0.048  0.055  

 (2.36)**  (2.45)**  (2.43)**  (2.65)***  

𝐷_𝑐𝑢𝑠_𝑛𝑜𝑏𝑜𝑛𝑢𝑠𝑖,𝑡−1  -0.966  -0.834  -0.718  -0.684 

  (2.45)**  (1.86)*  (1.97)**  (1.64)* 

𝐷_𝑐𝑢𝑠_𝑐𝑎𝑝𝑖,𝑡−1  0.369  0.585  0.192  0.342 

  (0.91)  (1.22)  (0.46)  (0.73) 

𝑝𝑒𝑟𝑓𝑒𝑚𝑝𝑖,𝑡−1   0.040    0.026  

   (2.02)**    (1.35)  

𝐷_𝑒𝑚𝑝_𝑛𝑜𝑏𝑜𝑛𝑢𝑠𝑖,𝑡−1    -0.210    -0.190 

    (0.41)    (0.42) 

𝐷_𝑒𝑚𝑝_𝑐𝑎𝑝𝑖,𝑡−1    0.634    0.652 

    (0.92)    (1.01) 

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑟𝑒𝑣𝑖,𝑡−1 -0.153 -0.171 -0.083 -0.137 -0.247 -0.287 -0.318 -0.376 

 (0.42) (0.47) (0.19) (0.32) (0.70) (0.83) (0.80) (0.96) 

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑐𝑢𝑠𝑖,𝑡−1 -0.336 -0.412 -0.344 -0.337 -0.189 -0.130 -0.299 -0.166 

 (0.99) (1.18) (0.93) (0.90) (0.62) (0.41) (0.87) (0.47) 

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑒𝑚𝑝𝑖,𝑡−1   -0.057 0.433   0.228 0.491 

   (0.12) (1.10)   (0.51) (1.35) 

𝑚𝑎𝑛𝑎𝑔𝑒𝑟𝑐ℎ𝑔𝑖,𝑡 -1.010 -1.006 -1.320 -1.401 -0.927 -0.930 -1.044 -1.121 

 (1.95)* (1.95)* (2.41)** (2.57)** (2.03)** (1.99)** (1.98)** (2.14)** 

𝑠𝑡𝑜𝑟𝑒𝑠𝑖𝑧𝑒𝑖 0.078 0.031 0.480 0.360 0.111 0.063 0.471 0.401 

 (0.14) (0.06) (0.82) (0.61) (0.26) (0.14) (0.99) (0.84) 

𝑐𝑖𝑡𝑦𝑠𝑡𝑜𝑟𝑒𝑖 0.437 0.401 1.022 0.955 0.267 0.220 0.722 0.660 

 (0.56) (0.51) (1.05) (0.97) (0.43) (0.36) (0.93) (0.83) 

𝑙𝑎𝑟𝑔𝑒𝑖 0.129 0.090 -0.151 -0.232 0.066 0.123 -0.332 -0.319 

 (0.19) (0.13) (0.21) (0.32) (0.10) (0.20) (0.47) (0.44) 

𝑎𝑣𝑔𝑖𝑛𝑐𝑜𝑚𝑒𝑖,𝑡 -0.089 -0.088 -0.116 -0.116 -0.045 -0.044 -0.087 -0.088 

 (1.73)* (1.72)* (2.06)** (2.10)** (1.09) (1.07) (1.81)* (1.84)* 

𝑝𝑜𝑜𝑟𝑝𝑐𝑡𝑖,𝑡 -3.481 -3.622 -5.809 -5.188 -1.985 -1.784 -4.861 -4.284 

 (1.19) (1.22) (1.80)* (1.60)+ (0.81) (0.73) (1.80)* (1.55)+ 

𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 0.096 0.107 0.099 0.063 0.082 0.068 0.157 0.108 

 (0.40) (0.44) (0.34) (0.22) (0.36) (0.30) (0.56) (0.38) 

𝑐𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛𝑖,𝑡 0.062 0.062 0.156 0.103 0.067 0.046 0.233 0.179 

 (0.24) (0.25) (0.53) (0.34) (0.29) (0.20) (0.83) (0.63) 

Intercept 3.887 6.734 2.267 5.445 2.111 4.954 0.596 1.427 

 (0.71) (1.24) (0.39) (0.94)   (0.12)  

Year effect Yes Yes Yes Yes Yes Yes Yes Yes 

Cluster errors Store Store Store Store No No No No 

Adjusted R2 0.292 0.293 0.338 0.333 0.290 0.289 0.336 0.333 

N 1,069 1,069 805 805 1,069 1,069 805 805 

+, *, ** and *** indicate significance at the 15%, 10%, 5% and 1% level (two-tailed). T-values (or Z-values) are presented in the brackets. 
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Panel C: Do wage budget extensions facilitate employee satisfaction performance improvements?  

Dependent Variable ∆𝑝𝑒𝑟𝑓𝑒𝑚𝑝𝑖,𝑡 ∆𝑝𝑒𝑟𝑓𝑒𝑚𝑝𝑖,𝑡 𝐷_𝑝𝑒𝑟𝑓𝑒𝑚𝑝𝑖,𝑡 

 OLS Robust Logit 

1 2 1 2 1 2 

%𝑤𝑎𝑔𝑒𝑢𝑝𝑑𝑎𝑡𝑒𝑖,𝑡 0.303  0.294  0.050  

 (2.17)**  (2.57)**  (2.53)**  

𝑤𝑎𝑔𝑒𝑢𝑝𝑑𝑎𝑡𝑒𝑖,𝑡  3.407  3.450  0.551 

  (2.25)**  (2.70)***  (2.68)*** 

𝑚𝑎𝑛𝑎𝑔𝑒𝑟𝑐ℎ𝑔𝑖,𝑡 0.742 0.755 0.739 0.767 -0.229 -0.228 

 (0.24) (0.25) (0.27) (0.28) (0.67) (0.67) 

𝑠𝑡𝑜𝑟𝑒𝑠𝑖𝑧𝑒𝑖 2.688 2.506 2.984 2.765 0.276 0.245 

 (1.53)+ (1.44) (1.68)* (1.57)+ (1.19) (1.05) 

𝑐𝑖𝑡𝑦𝑠𝑡𝑜𝑟𝑒𝑖 3.311 3.393 1.822 1.947 0.025 0.038 

 (0.80) (0.82) (0.53) (0.58) (0.06) (0.10) 

𝑙𝑎𝑟𝑔𝑒𝑖 -2.881 -2.687 -2.431 -2.196 -0.565 -0.531 

 (1.15) (1.08) (0.98) (0.89) (1.29) (1.20) 

𝑎𝑣𝑔𝑖𝑛𝑐𝑜𝑚𝑒𝑖,𝑡 0.236 0.229 0.089 0.077 0.021 0.020 

 (0.80) (0.78) (0.21) (0.18) (0.78) (0.74) 

𝑝𝑜𝑜𝑟𝑝𝑐𝑡𝑖,𝑡 -6.678 -6.607 -7.993 -8.110 0.833 0.841 

 (0.45) (0.45) (0.34) (0.35) (0.56) (0.57) 

𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 2.179 2.161 1.391 1.357 -0.039 -0.042 

 (1.79)* (1.78)* (0.92) (0.90) (0.27) (0.28) 

𝑐𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛𝑖,𝑡 2.694 2.689 1.622 1.604 0.002 0.002 

 (1.84)* (1.84)* (1.36) (1.35) (0.01) (0.01) 

Intercept -40.350 -38.755 -31.536 -19.372 -1.259 -0.991 

 (1.61)+ (1.55)+ (0.93)  (0.50) (0.39) 
Year effect Yes Yes Yes Yes Yes Yes 

Cluster errors Store Store No No Store Store 

Adjusted (Pseudo) R2 0.067 0.068 0.046 0.047 0.035 0.034 
N 624 624 624 624 624 624 

+, *, ** and *** indicate significance at the 15%, 10%, 5% and 1% level (two-tailed). T-values (or Z-values) are presented in the brackets. 
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Table 3: Test of Hypothesis 1.  

Panel A: Who is granted a wage budget extension? The role of customer satisfaction performance 

and peer performance. 

Dependent 
variable: 

%𝑤𝑎𝑔𝑒𝑢𝑝𝑑𝑎𝑡𝑒𝑖,𝑡 

 OLS Robust 

 1 2 3 4 5 6 

 Full 

sample 

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑐𝑢𝑠𝑖,𝑡−1

= 1 

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑐𝑢𝑠𝑖,𝑡−1

= 0 

Full 

sample 

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑐𝑢𝑠𝑖,𝑡−1

= 1 

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑐𝑢𝑠𝑖,𝑡−1

= 0 

𝑝𝑒𝑟𝑓𝑤𝑎𝑔𝑒𝑖,𝑡−1 𝛽1 -0.456 -0.470 -0.452 -0.465 -0.474 -0.462 

  (16.20)*** (11.70)*** (12.11)*** (17.26)**

* 

(12.58)*** (11.94)*** 

𝐷_𝑐𝑢𝑠_𝑛𝑜𝑏𝑜𝑛𝑢𝑠𝑖,𝑡−1 𝛽2 -1.074 0.792 -1.066 -0.877 0.976 -0.886 

  (2.48)** (1.62)+ (2.16)** (2.02)** (1.97)** (1.81)* 

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑐𝑢𝑠𝑖,𝑡−1 𝛽3 -0.848   -0.819   

  (2.33)**   (2.26)**   

𝐷_𝑐𝑢𝑠_𝑛𝑜𝑏𝑜𝑛𝑢𝑠𝑖,𝑡−1

∗ 𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑐𝑢𝑠𝑖,𝑡−1 

𝛽4 1.909   1.924   

 (3.37)***   (3.56)***   

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑟𝑒𝑣𝑖,𝑡−1  -1.287 -0.862 -1.746 -1.145 -0.741 -1.608 

  (5.20)*** (2.65)*** (4.91)*** (4.76)*** (2.36)** (4.29)*** 

𝑚𝑎𝑛𝑎𝑔𝑒𝑟𝑐ℎ𝑔𝑖,𝑡  0.322 0.661 0.086 0.360 0.818 0.045 

  (0.75) (1.20) (0.13) (0.80) (1.44) (0.06) 

𝑠𝑡𝑜𝑟𝑒𝑠𝑖𝑧𝑒𝑖  -0.853 -1.055 -0.573 -0.604 -0.728 -0.535 

  (1.73)* (1.56)+ (0.86) (1.28) (1.08) (0.78) 

𝑐𝑖𝑡𝑦𝑠𝑡𝑜𝑟𝑒𝑖  -0.217 -0.350 0.086 0.042 0.294 0.093 

  (0.34) (0.37) (0.11) (0.07) (0.30) (0.13) 

𝑙𝑎𝑟𝑔𝑒𝑖  0.090 0.038 0.052 -0.272 -0.254 -0.261 

  (0.13) (0.05) (0.06) (0.45) (0.33) (0.28) 

𝑎𝑣𝑔𝑖𝑛𝑐𝑜𝑚𝑒𝑖,𝑡  -0.037 -0.013 -0.086 -0.040 -0.007 -0.088 

  (0.89) (0.23) (1.50)+ (1.05) (0.14) (1.63)+ 

𝑝𝑜𝑜𝑟𝑝𝑐𝑡𝑖,𝑡  -0.943 -0.519 -2.013 -0.089 0.737 -1.516 

  (0.44) (0.18) (0.58) (0.04) (0.31) (0.47) 

𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑖,𝑡  -0.004 -0.253 0.384 -0.049 -0.332 0.401 

  (0.02) (0.92) (1.26) (0.25) (1.34) (1.36) 

𝑐𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛𝑖,𝑡  0.048 0.444 -0.375 0.006 0.244 -0.316 

  (0.21) (1.36) (1.22) (0.03) (0.68) (1.09) 

Intercept  11.160 12.056 6.455 7.403 9.853 7.346 
  (2.53)** (2.02)** (1.02)   (1.13) 

F Test of  𝛽3 + 𝛽4 1.061 

(5.80)** 

  1.104 

(7.50)*** 

  

F test of  𝛽2 + 𝛽4 0.835 

(3.28)* 

  1.047 

(5.74)** 

  

Year effects  Yes Yes Yes Yes Yes Yes 

Cluster errors  Store Store Store No No No 

Adjusted R2  0.601 0.571 0.628 0.527 0.499 0.569 

N  1,069 567 502 1,069 567 502 

+, *, ** and *** indicate significance at the 15%, 10%, 5% and 1% level (two-tailed). T-values (or Z-values) are presented in the brackets. 
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Panel B: Who is granted a wage budget extension? The role of employee satisfaction performance 

and peer performance. 

Dependent 

variable: 

%𝑤𝑎𝑔𝑒𝑢𝑝𝑑𝑎𝑡𝑒𝑖,𝑡 

 OLS Robust 

 1 2 3 4 5 6 

 Full 

sample 

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑒𝑚𝑝𝑖,𝑡−1

= 1 

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑒𝑚𝑝𝑖,𝑡−1

= 0 
Full sample 

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑒𝑚𝑝𝑖,𝑡−1

= 1 

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑒𝑚𝑝𝑖,𝑡−1

= 0 

𝑝𝑒𝑟𝑓𝑤𝑎𝑔𝑒𝑖,𝑡−1 𝛽1 -0.427 -0.377 -0.466 -0.432 -0.390 -0.462 

  (13.50)*** (8.09)*** (11.81)*** (14.84)*** (8.67)*** (12.46)*** 

𝐷_𝑒𝑚𝑝_𝑛𝑜𝑏𝑜𝑛𝑢𝑠𝑖,𝑡−1 𝛽2 -0.265 3.639 -0.389 -0.097 3.566 -0.414 

  (0.59) (2.60)*** (0.69) (0.22) (2.01)** (0.77) 

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑒𝑚𝑝𝑖,𝑡−1 𝛽3 -0.159   0.032   

  (0.49)   (0.10)   

𝐷_𝑒𝑚𝑝_𝑛𝑜𝑏𝑜𝑛𝑢𝑠𝑖,𝑡−1

∗ 𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑒𝑚𝑝𝑖,𝑡−1 

𝛽4 4.203   3.708   

 (2.92)***   (2.09)**   

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑟𝑒𝑣𝑖,𝑡−1  -1.230 -1.312 -1.155 -1.120 -1.206 -1.043 

  (4.50)*** (3.49)*** (3.02)*** (4.04)*** (3.13)*** (2.73)*** 

𝑚𝑎𝑛𝑎𝑔𝑒𝑟𝑐ℎ𝑔𝑖,𝑡  0.066 0.596 -0.634 0.145 0.640 -0.500 

  (0.15) (0.95) (0.95) (0.32) (1.06) (0.74) 

𝑠𝑡𝑜𝑟𝑒𝑠𝑖𝑧𝑒𝑖  -0.679 0.545 -2.025 -0.598 0.413 -1.800 

  (1.22) (0.82) (2.92)*** (1.23) (0.64) (2.44)** 

𝑐𝑖𝑡𝑦𝑠𝑡𝑜𝑟𝑒𝑖  -0.218 0.078 -0.715 -0.009 0.135 -0.214 

  (0.30) (0.09) (0.67) (0.01) (0.18) (0.21) 

𝑙𝑎𝑟𝑔𝑒𝑖  -0.160 -0.599 0.280 -0.531 -0.779 0.033 

  (0.22) (0.55) (0.33) (0.79) (0.75) (0.04) 

𝑎𝑣𝑔𝑖𝑛𝑐𝑜𝑚𝑒𝑖,𝑡  -0.060 0.020 -0.166 -0.051 0.013 -0.156 

  (1.13) (0.33) (1.95)* (1.03) (0.23) (1.63)+ 

𝑝𝑜𝑜𝑟𝑝𝑐𝑡𝑖,𝑡  0.346 1.463 -1.179 1.226 2.049 -1.131 

  (0.13) (0.47) (0.25) (0.46) (0.71) (0.21) 

𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑖,𝑡  0.035 0.061 0.086 -0.015 0.080 -0.026 

  (0.14) (0.22) (0.20) (0.06) (0.28) (0.06) 

𝑐𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛𝑖,𝑡  0.126 -0.038 0.341 0.138 -0.028 0.320 

  (0.51) (0.12) (1.01) (0.58) (0.09) (0.91) 

Intercept  -2.474 -2.613 18.217 -3.402 -12.915 17.051 
  (0.48) (0.43) (2.49)** (0.71)   

F Test of 𝛽3 + 𝛽4 4.044 

(8.22)*** 

  3.740 

(4.61)** 

  

F Test of 𝛽2 + 𝛽4 3.938 

(7.88)*** 

  3.610 

(4.29)** 

  

Year effects  Yes Yes Yes Yes Yes Yes 
Cluster errors  Store Store Store No No No 

Adjusted R2  0.563 0.536 0.600 0.494 0.476 0.533 

N  923 466 457 923 466 457 

+, *, ** and *** indicate significance at the 15%, 10%, 5% and 1% level (two-tailed). T-values (or Z-values) are presented in the brackets. 
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Table 4: Do managers granted additional resources outperform others? 

Panel A: the likelihood to improve customer satisfaction performance 

Dependent variable: 
𝐷_𝑐𝑢𝑠𝑖𝑛𝑐𝑖,𝑡 

 1 

Full sample 

2 

𝐷_𝑐𝑢𝑠𝑛𝑜𝑏𝑜𝑛𝑢𝑠𝑖,𝑡−1 = 1 

3 

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑐𝑢𝑠𝑖,𝑡−1 = 1 

𝐷_𝑐𝑢𝑠𝑛𝑜𝑏𝑜𝑛𝑢𝑠_𝑏𝑒𝑡𝑡𝑒𝑟𝑖,𝑡−1 𝛽1 0.882 0.386 1.880 

  (3.46)*** (1.45)+ (5.62)*** 

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟_𝑟𝑒𝑣𝑖,𝑡−1  0.022 0.239 0.121 

  (0.13) (1.06) (0.44) 

𝑚𝑎𝑛𝑎𝑔𝑒𝑟𝑐ℎ𝑔𝑖,𝑡  -0.005 -0.334 0.516 

  (0.02) (1.12) (1.44)+ 

𝑠𝑡𝑜𝑟𝑒𝑠𝑖𝑧𝑒𝑖  0.817 1.333 0.877 

  (3.02)*** (3.49)*** (2.30)** 

𝑐𝑖𝑡𝑦𝑠𝑡𝑜𝑟𝑒𝑖  -0.572 -0.677 -0.182 

  (1.27) (1.30) (0.25) 

𝑙𝑎𝑟𝑔𝑒𝑖  0.546 0.412 1.151 

  (1.37) (0.61) (1.89)* 

𝑎𝑣𝑔𝑖𝑛𝑐𝑜𝑚𝑒𝑖,𝑡  0.014 0.049 -0.051 

  (0.52) (1.54)+ (0.95) 

𝑝𝑜𝑜𝑟𝑝𝑐𝑡𝑖,𝑡  3.080 6.428 0.575 

  (1.63)+ (2.91)*** (0.17) 

𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑖,𝑡  -0.300 -0.373 -0.571 

  (2.25)** (1.87)* (2.32)** 

𝑐𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛𝑖,𝑡  -0.258 -0.326 -0.504 

  (1.75)* (1.64)+ (1.99)** 

Intercept  -4.415 -8.486 -0.291 

  (1.54)+ (2.32)** (0.06) 

Marginal effect of 𝛽1  0.199 

(3.48)*** 

0.096 

(1.45)+ 

0.374 

(5.23)*** 

Year effects  Yes Yes Yes 
Cluster errors  Store Store Store 

Pseudo R2  0.225 0.245 0.333 

N  886 467 400 

+, *, ** and *** indicate significance at the 15%, 10%, 5% and 1% level (two-tailed). T-values (or Z-values) are presented in the brackets. 
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Panel B: the likelihood to improve employee satisfaction performance 

Dependent variable: 
𝐷_𝑒𝑚𝑝𝑖𝑛𝑐𝑖,𝑡 

 1 

Full sample 

2 

𝐷_𝑒𝑚𝑝𝑛𝑜𝑏𝑜𝑛𝑢𝑠𝑖,𝑡−1 = 1 

3 

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟𝑒𝑚𝑝𝑖,𝑡−1 = 1 

𝐷_𝑒𝑚𝑝𝑛𝑜𝑏𝑜𝑛𝑢𝑠_𝑏𝑒𝑡𝑡𝑒𝑟𝑖,𝑡−1 𝛽1 2.347 1.913 3.161 

  (2.43)** (1.99)** (3.43)*** 

𝐷_𝑏𝑒𝑡𝑡𝑒𝑟_𝑟𝑒𝑣𝑖,𝑡−1  -0.132 0.872 -0.234 

  (0.85) (2.08)** (0.90) 

𝑚𝑎𝑛𝑎𝑔𝑒𝑟𝑐ℎ𝑔𝑖,𝑡  -0.111 0.125 -0.598 

  (0.58) (0.29) (1.64)+ 

𝑠𝑡𝑜𝑟𝑒𝑠𝑖𝑧𝑒𝑖  -0.103 -1.762 -0.068 

  (0.53) (2.52)** (0.19) 

𝑐𝑖𝑡𝑦𝑠𝑡𝑜𝑟𝑒𝑖  -0.228 -1.379 -0.586 

  (0.64) (1.79)* (1.01) 

𝑙𝑎𝑟𝑔𝑒𝑖  -0.292 0.390 -0.911 

  (0.94) (0.42) (1.51)+ 

𝑎𝑣𝑔𝑖𝑛𝑐𝑜𝑚𝑒𝑖,𝑡  0.022 0.118 0.015 

  (0.67) (1.81)* (0.43) 

𝑝𝑜𝑜𝑟𝑝𝑐𝑡𝑖,𝑡  2.082 8.859 2.119 

  (1.19) (2.55)** (1.10) 

𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑖,𝑡  0.065 0.429 -0.291 

  (0.48) (1.31) (1.49)+ 

𝑐𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛𝑖,𝑡  -0.013 -0.354 0.208 

  (0.10) (1.06) (0.91) 

Intercept  -0.777 6.734 1.424 
  (0.29) (0.91) (0.38) 

Marginal effect of 𝛽1  0.586 

(2.43)** 

0.333 

(1.95)* 

0.703 

(3.35)*** 
Year effects  Yes Yes Yes 

Cluster errors  Store Store Store 

Pseudo R2  0.069 0.297 0.091 
N  707 209 315 

+, *, ** and *** indicate significance at the 15%, 10%, 5% and 1% level (two-tailed). T-values (or Z-values) are presented in the brackets. 
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Chapter 4 How well do principals know their project managers? Sufficiently well to tailor 

monitoring intensity 

4.1 Introduction 

In this paper we test theories predicting that principals adapt their control intensity dependent on 

the experience and the level of confidence of their agents. On challenge that most field studies face 

is that it is difficult to make sure that management choices made by managers are indeed optimal 

for the firm. As a consequence findings that are consistent with theories may still reflect situations 

that would qualify as inefficient. We therefore first test whether principals in our setting are able 

to see through the ability of the agents and are capable of modifying incentives according to 

individual ability. Once we have established that this is the case we test our theory based on 

predictions of what would make effective controls in the situation our principals and their agents 

face. To that end we use archival data to examine whether merit-based salary decisions of 

principals are predictive of her agent’s future performance. Our findings suggest that principals 

award higher salary increases to agents who exhibit superior future performance.26 Based on this 

result we conclude that the principal is likely to decide who is most likely to perform well in the 

future and to see to it that this happens.  

We then predict that principals want to increase the likelihood that agents choose and direct their 

effort such that desired performance level ensues. To entice their agents to select and direct their 

effort to the appropriate actions we expect that the principal adapts her monitoring mode in 

                                                           
26 An alternative explanation of our finding is that higher salary changes motivate project managers to exert more 

efforts and hence lead to better performance in the future. First, we think this is not likely to happen if supervisors just 

randomly assign high rewards to a project manager regardless of his ability. Without knowing his subordinates, a 

higher reward does not necessarily lead to a higher performance, especially when individual knowledge and ability 

are required for completing the tasks. Therefore, randomly providing extra bonus may not be economically efficient. 

Second, empirical evidence suggests that monetary incentive does not always motive agents to work more. Akerlof 

and Yellen (1990) argue that managers will not increase effort even if they are overpaid. Gneezy and List (2006) use 

a field experiment showing that higher salary only encourages workers to work harder in a short run, but effort 

decreases to the normal level after only a few hours of work. It seems that higher payment can temporarily rather than 

permanently improve effort. They argue that previous experimental literature which find positive relation between 

monetary payment and effort may be because that they examine the short-term effect. In our setting, we consider the 

year-after-year performances of managers. Based on Gnezzy and List’s (2006) findings, we do not expect higher salary 

rewards are able to encourage managers to provide more efforts in such a long period. Therefore, we think the positive 

relation we find between salary change and future performance is more likely to be explained by the fact that 

supervisors can identify the ability of their managers and grant higher salary change to more able managers. 
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accordance to her agent’s personal characteristics. We measure monitoring mode in terms of 

intensity, i.e. how closely the principal monitors the agent’s work and output. Based on the theory 

(e.g., Falk and Kosfeld, 2006; Benabou and Tirole, 2003) we predict that firms allow their junior 

agents to experiment and thus establish working methods that work best for the agent. Such 

experimentation requires that the principal mutes her monitoring intensity. The reason is that high 

levels of monitoring intensity would imply that the principal has second thoughts about the ability 

of the agent to successfully complete a task. Benabou and Tirole (2003) argue that incentives may 

adversely influence an agent’s opinion of his own abilities, which crowds out an agent’s intrinsic 

motivation and decreases an agent’s engagement in the tasks. Less engagement results in agents’ 

lower effort to experiment and search for the best course of actions. Prior literature (e.g., Lepper 

and Greene, 1978) argues that controls reduce autonomy, and thus they also reduce intrinsic 

motivation of agents. The potential costs of controls imposed on junior agents are expected to be 

higher as junior agents are in greater need to develop themselves and to find the best course of 

action. To motivate junior agents to experiment and find their own way of work, less intensive 

monitoring would be needed. However, monitoring is likely intensified after principals observe 

that junior managers have difficulties in successfully managing the projects. Overconfident agents, 

on the other hand, are more likely to suffer from their principal’s inclination to survey the agent’s 

performance progress. We therefore expect that relatively overconfident agents face high levels of 

monitoring intensity. Principal intensifies monitoring especially when the performances of 

overconfident agents are unsatisfactory. Using our survey data we find results that are supportive 

of our predictions. While our empirical approach does not constitute a direct test of how well 

theory describes practice, we believe that our evidence suggests that our theory holds in practice.   

Our study is set in an engineering firm. The firm specializes in developing airports, ports, 

waterworks, and roads. The firm organizes its activities in projects that are run by project managers. 

For each project the firm assigns a project manager (agent), and this manager is monitored by his 

supervisors. Our research site is a typical knowledge intensive firm. Because of the nature of 

knowledge intensive firms, we focus on the impacts of experience and level of confidence on 

monitoring intensity. Knowledge intensive firms refer to the organizations whose success heavily 

depend on the knowledge and expertise of their individual agents (Ditillo, 2004). In knowledge 

intensive firms, agents need to solve varied problems by offering innovative solutions to customers 

(Starbuck, 1992). To be able to react to diverse issues timely, it is important that project managers 
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have the freedom to experiment and develop their own knowledge. Such knowledge cannot be 

fully taught by supervisors, as each project may encounter unique problems that have not been 

seen before. We expect that junior managers are likely given more room to take experimentations 

through less intensive control from the supervisor, as junior agents still need to know the business 

and find their own way of work. Additionally, the complexity of the tasks in the knowledge 

intensive firms requires firms to recruit agents who are confident in themselves. Benabou and 

Tirole (2002) argue that confidence in one’s own abilities in general is positively related with 

motivation and thus effort. Confident managers are more willing to exert efforts to complete 

complex tasks that a knowledge intensive firm commonly has. However, firms need to trade off 

the benefits of hiring confident managers and the risks of overconfidence (Benabou and Tirole, 

2002). We expect that project managers tend to be self-confident in knowledge intensive firms, 

but a competent supervisor should realize whether project managers are overconfident and adjust 

her monitoring intensity accordingly.  

Our analysis focuses on project managers and their supervisor (principal). Our archival dataset 

comprises of performance information of 166 project managers as well as their supervisor’s 

decision to increase their salary. From this data we are able to observe whether or not supervisors 

make choices that reflect the performance potential of their project managers. We measure salary 

increases to reflect whether or not principals are able to observe the ability of their agents, where 

this ability is assumed to manifest itself in superior future performance of the agent (Hayes and 

Schaefer, 2000). The pattern we observe suggests that the supervisor’s performance assessments 

of a project manager is indicative of the future performance potential of that project manager. We 

subsequently collect survey data from 96 project managers that allows us to gauge project 

managers’ performance, their experience level, their personal characteristics and, most importantly, 

what monitoring regime they are exposed to. Using the survey data we examine how supervisors 

adapt their monitoring intensity to their project managers’ characteristics. The results indicate that 

supervisors adapt the control system according to a project manager’s seniority and confidence 

level. 

One contribution of the paper is that we provide empirical evidence on whether management 

control decisions are contingent on an individual agent’s experience and overconfidence. 

Management control designs are often discussed at the organizational level (Chenhall, 2003), not 



CHAPTER 4 

90 

 

much literature investigate how control choices are made differently at the individual level. In 

particular, we use both archival and survey data from an engineering firm to examine whether 

middle-level managers are able to see through their subordinates and whether they are capable of 

adjusting control choices according to their subordinates’ seniority and confidence level. Results 

suggest that principals are competent to choose the right control mode for heterogeneous agents. 

Second, our paper also contributes to the existing literature discussing the potential adverse effects 

of management controls. Prior literature has theoretically and experimentally shown that 

management controls may crowd out intrinsic motivation of agents (Benabou and Tirole, 2003; 

Christ, 2013; Dickinson and Villeval, 2008; Grabner and Speckbacher, 2016), however less is 

known about how such theory is applied in reality. Our findings show that in practice principals 

do realize the crowding-out effects of controls and choose to impose less controls on managers 

who still need to develop their knowledge. Third, our paper increases our knowledge on how 

management controls are used in the knowledge intensive firms. Knowledge intensive firms 

require agents to be creative, knowledgeable and self-confident, in order to provide best solutions 

to customers’ complicated requests. How to design a control system that can best develop and 

utilize individual capital becomes an important issue in such firms, but it has not been well 

discussed in prior literature (Ditillo, 2004). Our results suggest that controls in knowledge 

intensive firms are carefully chosen for each individual, which helps to build up human capital in 

these firms.  

The remainder of this chapter is structured as follows. In the next section, the theoretical 

framework underlying the study is developed. Following that, the empirical design of the study is 

explained, with the empirical results discussed next. The chapter concludes with the findings and 

discussions of this study.  

 

4.2 Literature Review and hypotheses 

In this study we propose that –ceteris paribus- two factors determine the extent to which principals 

subject their agents to monitoring intensity: tenure and overconfidence. These two factors are 

expected to be important, especially in knowledge intensive firms.  

Knowledge intensive firms refer to the organizations that heavily rely on the knowledge of their 

individuals to develop and provide creative solutions to customer requirements, such as research 
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centers, engineering and computer consultancy organizations (Ditillo, 2004). As individual 

expertise is the most valuable assets of knowledge intensive firms, firms need to give enough room 

to their agents to develop themselves. The chance to build up knowledge matters more to junior 

agents, as they still need to find their own way of work. Firms need to consider both the benefits 

and costs of management controls, because the uncertainty and complexity of creative production 

require the use of formal controls to avoid dysfunctional behavior, yet such control can undermine 

agents’ intrinsic motivation to explore the best solution and thus adversely affect creativity 

(Grabner and Speckbacher, 2016). Even though previous literature has discussed the trade-offs of 

controls that firms need to consider, it is not clear how firms support the development of an 

inexperienced agent via their control choices. We expect that knowledge intensive firms tend to 

adjust controls to help junior agents to develop.  

Additionally, it is beneficial for knowledge intensive firms to recruit confident agents to complete 

difficult and uncertain tasks. It is argued that confidence and effort are positively related (Benabou 

and Tirole, 2002). Confident agents are more likely to complete difficult tasks, because they are 

optimistic about their abilities or they underestimate the difficulty of the tasks. However, 

overconfident agents may take too risky actions, which requires firms to use formal controls to 

avoid the dysfunctional behavior. We expect that overconfident managers are more prevalent in 

knowledge intensive firms, and thus it is important to examine whether and how firms design 

controls according to the confidence level of their agents.  

4.2.1 Tenure and monitoring 

Choice to motivate. Principals face the challenge of how to motivate agents and direct the agent’s 

attention to those activities that are best to the firm. A fundamental question they need to address 

is what level of monitoring intensity would lead the agent to select and direct effort best. The 

answer to this question is not as much as possible.  

Falk and Kosfeld (2006) demonstrate that agents who are trusted to individually select an effort 

level are more productive than managers who are told to at least achieve some minimum level of 

performance. Their model and experiment suggest that by imposing minimum levels of 

performance the principal signals to the agent that she has some doubt as to whether the agent will 

on his own make the desired choice. Indeed Benabou and Tirole (2003) argue that principals can 

signal to agents whether or not they believe their agents to be able to fulfill their tasks. In their 
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model they make a difference between experienced and inexperienced agents. The latter have yet 

to learn how well they can fulfill a task, while the principal can on average tell whether or not that 

is the case. In the case that the principal chooses to pay for performance rather than to pay a fixed 

salary, she communicates to her agent that she is unsure as to whether the agent will be able to 

attain a desired target. However, should the agent fulfill his task, the principal will compensate 

him. On the other hand, in the case the principal pays a fixed salary, she signals to the agent that 

she believes that the agent will at least make good for his salary. In the first case agents who 

themselves have to learn whether they have the talent to meet the principals’ expectations, are 

informed that the principal also has to learn what the ability of the agent is. This will affect the 

effort choice of the agent negatively as it remains unknown to the agent whether his effort will pay 

off. Lower levels of effort affect the extent to which the agent utilizes his ability and hence the 

speed and the extent to which he builds up experience to extend his ability (Yeo and Neal, 2004). 

On the other hand with a fixed payment the agent learns that the principal trusts him to attain the 

desired level of performance. In that case, he knows that his effort entails a payoff. This will 

motivate him to try to make good for the given opportunity with providing effort. This higher effort 

leads to a higher utilization of the agent’s ability, which in turn enhances the experience he acquires 

and thus his ability. Other than the fact that performance-based incentives may crowd out intrinsic 

motivation, reduced autonomy (caused by intensive monitoring or less delegation of decision 

rights) also results in the decrease of intrinsic motivation and reduced effort level (e.g., Lepper and 

Greene, 1978; Sherman and Smith, 1984). With low monitoring intensity the principal runs the 

risk that agents choose wrong effort levels and/or that they direct their effort incorrectly. With high 

monitoring intensity the principal runs the risk that the agent selects to direct his effort to activities 

only after his principal has endorsed that choice. As a consequence he tries less (less effort) and 

does not seek to match his ability with the appropriate activities. In the model Benabou and Tirole 

(2003) propose agents choose to put less effort in trying their ability at capacity when principals 

signal that they themselves yet have to gauge the agent’s ability. In the end the tradeoff the 

principal must make is between the risks that the agent directs his attention incorrectly with less 

monitoring and the low ability utilization that high monitoring intensity entails. 

To better intrinsically motivate agents to exert more effort, it seems to be important that agents are 

given the freedom to learn how talented they are to perform their task. In that respect Dye (2004) 

and Christensen (2010) have argued that agents can learn from performance recorded in accounting 
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measures. Dye argues that measures that vary significantly conditional on what choices are made 

may provide decision makers with useful information to experiment with their action choices. Such 

experimentation would offer agents the potential to work out a course of action that works best in 

the context of their activities. The principal must then decide whether to instruct the agent on what 

she believes is the best course of action, or to let the agent figure out what the best course of action 

is given the feedback the agent receives via the accounting information system in place. An active 

involvement of principals in agents processing project information may be interpreted as a signal 

that the principal does not trust her agent in taking the right decisions or to identify the right course 

of actions. However, intrinsic motivation of experienced agents is less likely to be crowded out by 

controls imposed by the principal, as they already know the ability of themselves or the nature of 

the tasks (Benabou and Tirole, 2003). Therefore, the costs to impose controls on junior agents is 

expected to be higher experienced agents. 

On the other hand close monitoring may be construed as a helping hand offered by the principal 

free of any intrusiveness. While there arguably exists a thin line between “intruding” and 

“coaching” the agent, the work of Falk and Kosfeld (2006) suggests that any interference may be 

interpreted as a signal to the agent that the principal does not trust her agent to take the right course 

of actions, which in turn affects the level of attainment. Aghion and Tirole (1997) argue that agents 

put in more effort if they can trust their principals not to intrude in their agents’ decisions. The 

idea they put forward is that agents will put in more effort when they do not have to fear that their 

decision will be overridden at some point. In this respect any interference could be construed as a 

signal that principals do not trust their agent to pull off the desired level of attainment (Benabou 

and Tirole, 2003; Grabner and Speckbacher, 2016). Benabou and Tirole (2003) propose that agents 

who receive a signal of their potential lack of talent would lead them to try less hard to find the 

right course of action. Granber and Speckbacher (2016) suggest that firms will combine different 

types of controls and focus less on target related controls to motivate high efforts of the agents.  

To the extent that principals have coaching intentions only, such intentions are more likely to be 

taken at face value when agents have developed assurance as to the intentions of his principal. We 

argue that such assurance is more likely to exist once a relation between the principal and the agent 

has inculcated. By this time the agent is more likely to trust the principal in his intentions not to 

intrude, but to coach. At the same time the principal may have learned to decide with respect to 
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each agent when interventions are (in)appropriate. Gibbons and Henderson (2012) put forward 

that trust grows over time. According to their theory for relations to evolve it is required that 

principals and agents alike should provide clear signals in their intentions and that they 

communicate credible signals in terms of how they will act on results (Gibbons and Henderson, 

2012). And consequently agents and principals have no doubt to define what is expected, and they 

can be sure that the other party will honor his/her (implicit) pledge. Assurance about future actions 

of both parties will grow over time as principals and agents alike consistently act to substantiate 

their implicit obligation. Given the tension between ‘intrusion’ and ‘coaching’ we argue that 

frequent meetings may signal to participants that their ability to control a situation is more salient 

when a principal-agent relation is characterized by short tenure compared to long tenure. That is, 

the intention to help can be better communicated once the principal-agent relation is vested rather 

than when clarity and credibility has yet to ensue.   

In summary, we describe a situation where the junior agent is yet to develop his own style of 

project control. In such case, junior agents would become uncertain as to their abilities and less 

motivated if the supervisor imposes an intensive monitoring mechanism on the agent. Hence, 

principals would like to intervene junior agents less and let the junior agents to develop his own 

ability.  

Based on these arguments we formalize our first hypothesis as follows, 

Hypothesis 1a: Monitoring intensity is lower for junior agents. 

 

Tenure and past performance. While we expect junior agents are given the opportunity to make 

their decisions at will, principals will be reluctant to let them do so once they have experienced at 

some point that their agent is not able to complete their work successfully. That is, 

underperformance is likely to trigger monitoring intensity. We therefore predict that adverse past 

performance will moderate the relation between tenure and monitoring intensity. We summarize 

this expectation as follows, 

Hypothesis 1b: Monitoring intensity is intensified if junior agents’ performance is substandard. 

 

4.2.2 Overconfidence and monitoring 
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Principals select their agents when they apply for a job in the firm. The process entails the selection 

of those applicants whose talent fit best the job requirements. Given their experience principals 

arguably are on average better at gauging the agent’s talent and how this fits the job requirements. 

In this section we argue that in an endeavor to establish this match principals may even want to 

employ agents based on how convinced they are with respect to their own abilities to finish a job. 

Why firms want to appoint overconfident managers. It is argued that employees who believe they 

can successfully complete a job are more likely to be motivated (Benabou and Tirole, 2002; Van 

den Steen, 2004). Such beliefs are present when talented agents accurately establish that they can 

fulfil a task, or when they are overconfident. As overconfident agents are disposed with greater 

beliefs of whether their actions will be effective than present ability would warrant they are 

typically motivated to try more to succeed in completing their task than a less confident agent. If 

we assume that two agents are endowed with an equal ability while one of them puts in more effort 

given his overconfidence, it is likely the overconfident agent reaches higher levels of performance 

than the agent who has less confidence in his abilities. On the other hand overconfident agents 

make less realistic result estimations than equally talented agents endowed with lower levels of 

overconfidence (Van den Steen, 2004; 2005). Whether overconfident agents can affect the actual 

success rate depends on whether or not overconfidence and effort are complements. The literature 

suggests that effort and overconfidence are complements, in that overconfident workers who think 

they are more skilled than they really are, are more likely to exert effort in challenging jobs than 

agents who are equally skilled but less certain of their chances to succeed (James, 1890; Benabou 

and Tirole, 2002). The higher level of effort increases the likelihood that a task will be successfully 

completed. Their overconfidence may also extend to other agents. That is, overconfident agents 

may successfully convince other agents who are initially more skeptical about the chances of a job 

getting done successfully (Van den Steen, 2004). Camerer and Malmendier (2007) argue that firms 

may want to attract overconfident managers for this very reason. Compte and Postlewaite (2004) 

show that self-serving biases in interpreting or remembering outcomes may be optimal if an 

agent’s performance depends on his self-confidence. Similarly Van den Steen (2004) argues that 

managerial beliefs may lead them to select colleagues with similar beliefs which in turn positively 

affects the likelihood of accomplishment. Recent empirical evidence show results that are 

consistent with these ideas. Hirshleifer, Low and Teoh (2012) show that overconfident managers 

invest more in innovative activities and obtain more patents, and the effects are more prominent 
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in the innovative industry. Malmendier and Tate (2008) find that managers with an engineering 

education or employment background are more likely to be overconfident, as engineering projects 

usually require innovative thoughts and advanced technologies to fulfill the customer’s demands. 

Why firms want to curb overconfidence. While overconfident managers may increase the 

likelihood of success, their overconfidence may put the firm at excessive risks (Ahmed and 

Duellman, 2013). Malmendier and Tate (2005) show that overconfident managers invest more due 

to their opportunism about future returns. Similarly, Malmendier and Tate (2008) find that firms 

led by overconfident CEOs are significantly more likely to acquire another firm when managers 

have abundant internal resources. In a sample of CEOs from FORBES 500 companies in the period 

of 1980-1994, Malmendier and Tate find that overconfident CEOs are about 1.65 times as likely 

to conduct a merger compared to their less overconfident counterpart. Goel and Thakor (2008) 

show that overconfident managers may enhance firm value, but this effect will decrease if the 

managers are too overconfident. Barber and Odean (2001) measure overconfidence in terms of 

gender. They show that men trade 67 percent more often than women which on average reduces 

their returns with 1.44 percentage points. Daniel, Hirshleifer, and Subrahmanyam (1998) show 

that overconfidence tends to lead individuals to overweigh information they collect themselves 

while they undervalue information provided by others such as accountants. Based on psychological 

theory Daniel and Titman (1999) conclude that “people tend to ignore, or at least undervalue, 

information that lowers their self-esteem.”  

It stands to reason that the personal makeup of agents are to some extent known by the principal. 

While a junior agent may not know how good he is, the (experienced) principal has a better view 

on what kind of agents expectedly makes a good project manager (Benabou and Tirole, 2003). On 

the one hand knowing the personal makeup would enable the principal to decide which agent’s 

personality best matches the characteristics of a particular project. On the other hand, to the extent 

that such project would require an agent with an overconfident makeup, the principal may want to 

implement controls to mute potential negative effects that an overconfident agent would entail. 

We therefore expect that overconfident agents face a higher monitoring intensity than less 

confident agents.  

Additionally, we expect that underperformance is an important trigger of monitoring intensity. 

Supervisors may feel less necessary to watch over overconfident agents with good performance. 
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However, supervisors are more concerned with overconfident agents having a record of 

underperformance, and thus supervisors monitor them more intensively. We therefore expect that 

insufficient past performance can moderate the association between monitoring intensity and 

overconfidence.  

We summarize our expectation in the following hypothesis. 

Hypothesis 2a: Monitoring intensity is higher for overconfident agents. 

Hypothesis 2b: Monitoring intensity is intensified if overconfident agents’ performance is 

substandard.  

 

4.3 Data and sample  

4.3.1 Data collection 

To test our hypotheses we collect archival data and survey data from an international, non-listed 

engineering consultancy firm headquartered in Western Europe. This firm specializes in 

developing airports, ports, waterworks and roads. With more than 8,000 workers the company is 

one of Europe’s largest engineering consultant. In our research, we focus on one specific legal 

entity situated in a European country. The firm organizes its activities in projects that are run by 

project managers. For each project the firm assigns a project manager (agent), and this manager is 

monitored by his supervisors. Our research site is a typical knowledge intensive firm. Each project 

the firm has is unique and project managers are encouraged to provide innovative solutions to 

customer inquiries. The success (e.g., profitability and customer satisfaction) of each project is 

dependent on the expertise of the project manager. The firm believes that by developing creative 

ideas valued by the clients can further enhance the competitive position of the firm. Our focus is 

on the internal controls supervisors use to control the actions of their project managers. In order to 

enhance the likelihood that project objectives are achieved supervisors have the responsibilities to 

monitor their project managers. Project managers achieve their target if their realized project costs 

do not exceed the cost budgets while they still service the client sufficiently.  

The archival dataset covers of all the completed projects over the period of 2010-2013. The dataset 

comprises of budgeted and realized cost information of these closed projects and merit-based pay 

over time of the project managers who are responsible for these projects. Specifically, the archival 
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data includes the cost achievement, the budgeted cost and the identity of the project manager who 

ran the projects. From the data we observe whether or not a project manager achieved his cost 

target, i.e., that costs are lower than or equal to the cost budget. It is common that project managers 

can simultaneously take charge of multiple projects. In our data analysis, we try to measure the 

overall performances of project managers over time, therefore we combine the information of 

different projects of the manager together. Overall, we have information of 166 project managers, 

and 422 manager-year observations. Every year supervisors grade the performance of the project 

managers on a scale that runs from 1 (bad) to 5 (excellent). The rank determines for each project 

manager the merit-based pay he is entitled to. We first examine whether the salary change of each 

project manager is related with his future performance. We do so in an attempt to establish whether 

superiors are able to make informed decision about their subordinates (the project managers).27 

We supplement the archival data with a data set drawn from a survey administered to the project 

managers of the company in early 2014. The survey was sent to all project managers working for 

the company in the specific legal entity we focus on. Respondents were assured confidentiality, 

since we collected some personal data as well. The survey gauges the project managers’ 

personality and demographics (e.g., overconfidence, average performance, education background 

and experience), perceived performance and the structure of the management control system in 

place (e.g., monitoring intensity, interactive and diagnostic supervision). In total, 102 out of 370 

project managers responded and participated in this survey.28 We agreed with the firm not to 

impose on any project manager to participate, and to rely on their willingness to volunteer to 

participate in the study. Since 6 respondents provided us with incomplete data we base our analyses 

on 96 respondents to conduct our tests.  

4.3.2 Variable definitions 

The variables used for our tests are based on both the archival data and the survey data. Variable 

definition can also be found in Appendix 1.  

                                                           
27 According to the record of 2014, there are 370 project managers in total. But we do not have project information 

for all these managers over the period 2010-2013. This has to do with the fact that we only include projects that have 

been completed in this period. For instance, some project managers were only recently appointed so that they have no 

completed projects over our sample period. Others are in the database identified as project managers, while they have 

never been responsible for any project. To conduct our analysis we require that each manager at least has two year 

data. 
28 In the questionnaire we made sure that all these managers have completed projects.  
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Archival data 

Based on the archival we construct the following measures.  

Salary change: Supervisors evaluate their project managers in the first quarter of a calendar year. 

Project managers who are awarded a pay rise receive their adapted salary in April. We measure 

salary change as a percentage over subsequent years (𝑆𝐴𝐿𝐴𝑅𝑌𝐶𝐻𝐺𝑖,𝑡) over the sample period.  

Project Manager’s Performance. Most project managers run several projects at the same time. The 

target imposed on the project manager is that he does not overspend his cost budget for each project. 

Underspending is appreciated but is not a requirement. We create two measures to indicate a 

project manager’s current and future performance: average result and loss ratio. Average result 

(𝐴𝑉𝐺𝑅𝐸𝑆𝑈𝐿𝑇𝑖,𝑡) is the average of all the projects’ results a project manager achieves in a particular 

year. The result of one project is measured as the difference between budgeted costs and cost 

achievement. Our second measure loss ratio (𝐿𝑂𝑆𝑆𝑅𝐴𝑇𝐼𝑂𝑖,𝑡) captures the number of times the 

project manager reports that he has overspent his cost budget compared to the total number of 

projects he closed in that particular year. A well-performing manager is expected to report results 

close to or better than zero and a low loss ratio.  

Control variables: We include several control variables in our tests that are based on the archival 

data only. 𝑃𝑅𝑂𝐽𝐸𝐶𝑇_𝑁𝑈𝑀𝑖,𝑡 measures the number of projects that the manager ran at the same 

time in a year. 𝐶𝑂𝑁𝑇𝑅𝐴𝐶𝑇_𝑁𝑈𝑀𝑖,𝑡 indicates the ratio of projects that are involved with 

subcontractors controlled by manager 𝑖. Tenure, age and gender of each manager are also included 

in our tests.  

Survey instruments 

Monitoring intensity 

Our second set of variables is based on our questionnaire. We design the questionnaire to gauge 

monitoring intensity. The series of instruments we develop measure how intensive a project 

manager is monitored and what are the types of monitoring instruments (controls) supervisors use. 

The questionnaire is reprinted in Appendix 2.  

Monitoring frequency: Our first monitoring intensity measure (𝑀𝑂𝑁𝐼𝑇𝑂𝑅_𝐹𝑅𝐸𝑄𝑖) captures how 

often a project manager meets his supervisor and the controller (who acts on behalf of the 
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supervisor) to discuss the project progress in a year (question 7 and 8 in Appendix 2).29 The 

discussion between the project manager and the controller mainly focuses on the financial results 

such as project results, registration of contract fees and cost control. In addition to the financial 

dimension, the discussion with the superiors also involves the technical dimension, such as dealing 

with tough technical issues or issues in developing the relationship with internal colleagues and 

external clients. 

Discuss and comply: We measure what types of controls are in use in the dimensions of ‘discuss’ 

and ‘comply’. Controls set in the ‘discuss mode’ refer primarily to situations where the exact 

course of actions that will lead to the desired performance level has yet established. Following 

Simons (1991; 1995) we refer to these controls as interactive controls. Controls set in the ‘comply’ 

mode refer chiefly to situations where the desired actions are supposed to be known and 

supervisors can refer to norms. Following Simons (1991; 1995) we refer to these controls as 

diagnostic controls.  

Discuss: Use of interactive controls 

To capture the ‘discuss mode’ we measure how the meetings between project managers and their 

superiors are structured. We first examine how the project progress is discussed. In designing our 

instrument we follow the idea put forward by Simons (1991; 1995). He proposes that in situations 

where the exact course of actions is yet to be learned agents and principals are more likely to 

exchange their thoughts and conjectures about actions that are potentially conducive rather than 

that the principal tells the agent what actions to take. Our instrument allows us to measure whether 

or not such information exchange occurs between the supervisor and the project manager. Simons 

describes such discussion as an interactive style of using formal controls (Simons, 1991; 1995). 

Based on these works and others who have operationalized the concept of interactive controls (e.g., 

Abernethy et al. 2010) we ask respondents to what extent information exchange occurs between 

the participants of project progress meetings through the following aspects: 1) discussion during 

the project progress with controller or supervisor; 2) discussion about the outcome of a project 

with a controller or a supervisor; 3) comparison with peers; and 4) using project reports to discuss 

the ongoing decisions (question 1 to 5 in Appendix 2). The responses to these questions are all 

                                                           
29 We include discussions between project managers and controllers as well because these arrangements are mainly 

suggested or required by the supervisor. But we also distinguish the discussions initiated by supervisor and controllers 

in our tests (Table 4). 
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five-point fully-anchored Likert scale indicating the agreement with the above statements. From 

these questionnaire items we construct two measures:  total sum of the responses to each individual 

question (𝐼𝑁𝑇𝐸𝑅𝐴𝐶𝑇𝑅𝐿𝑖) and the other measure 𝐼𝑁𝑇𝐸𝑅𝐴𝐶𝑇𝑅𝐿_𝐹𝐴𝐶𝑖 represented by the score 

that results from the principal component analysis we ran. A higher value in either measure 

suggests a higher level of information exchange between supervisors and project managers.  

Comply: diagnostic controls 

Our next set of measures aim at gauging the extent to which project managers must answer to their 

supervisors about why a deviation from the cost target has occurred. We ask the project managers 

to indicate how often they have to answer to their supervisors to explain unfavorable/favorable 

results in word and writing (see question 9 to 12 in Appendix 2). Our instrument is an adapted 

version of the variance measure in Brownell (1983). We create the variable (𝑉𝐴𝑅𝐴𝑁𝐴𝑖) which is 

the sum of the answers project managers provided us with whether or not the manager must explain 

both negative as well as positive project performance deviations. We consider this measure to 

reflect the overall control that supervisors try to establish through variance analysis per se. We 

subsequently distinguish between favorable and unfavorable project performance. We do so as we 

expect that adverse performance is more likely to catch the eye of the supervisor than favorable 

project performance does (see, Brownell, 1983). Our measure 𝑉𝐴𝑅𝐴𝑁𝐴_𝑈𝑁𝐹𝐴𝑖 (𝑉𝐴𝑅𝐴𝑁𝐴_𝐹𝐴𝑖) 

is constructed as the sum of question 10 and 11 (question 9 and 13), which refers to the extent to 

which that project managers are required to explain their project deviations to the supervisor in 

word and writing for unfavorable (favorable) outcomes.  

Experienced manager: We collect information about the experience of a project manager in the 

firm. Project managers typically hold on to their position for a long time. On average project 

managers have the tenure of 13.8 years. To test our hypothesis we rely on the interviews we had 

with supervisors. In their view it takes a project manager about 5 to 6 years to become an 

experienced project manager. Consistent with this idea we label a project manager as 

‘inexperienced’ (𝐽𝑈𝑁𝐼𝑂𝑅𝑖) if her/his experience is less than or equal to 5 years.30  

                                                           
30 We use a dummy variable 𝐽𝑈𝑁𝐼𝑂𝑅𝑖  in our tests rather than a continuous variable of experience. The reason is that 

we do not expect supervisors to change their monitoring intensities as managers increase experiences year by year. 

We anticipate that supervisors change their monitoring strategy more significantly when they think their agents 

become experienced.  
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Overconfidence: Our measure for overconfidence is based on Svenson (1981). Svenson (1981) 

asked car drivers to estimate the safety or skills of their driving compared to the average driver. 

According to his findings in Sweden and California a disproportionate number of car drivers 

believe they are safer and more skillful than the average driver. Respondents also characterize 

themselves in general to be safer than and more skillful than the average person. One of his findings 

is that “in the US group 88% and in the Swedish group 77% believed themselves to be a safer 

driver than the median driver. Of the US sample 46.3% regard themselves among the most skillful 

20%.” Svenson (1981) also finds that while drivers are overconfident about their driving ability in 

general, their stated overconfidence decreases when the respondents have to make statements 

about specific driving skills; for instance they are less overconfident about driving in the snow or 

avoiding fender-bender accidents in heavy traffic. It appears that when referring to general skills 

rather than specific skills, individuals consider themselves more able. We therefore refer to a 

specific skill in our study.  Recent literature (e.g., Hoelzl and Rustichini, 2005) considers that a 

group exhibits overconfidence if significantly more than half the group members estimate their 

skills or abilities to be better than the average. We develop a measure that asks project managers 

to compare themselves with the average project manager in performing the specific task of 

estimating project costs. Specifically we let project managers evaluate how accurately they can 

estimate costs compared to their peers (question 13 in the Appendix 2). Managers can choose from 

1 (least skilled) to 10 (highest skilled) to indicate their cost estimation skills. Managers are 

classified as overconfident managers if their reported accuracy exceeds the median. Supervisors 

are expected to be more concerned about their agents when their confidence level are relatively 

high. A dummy variable 𝑂𝑉𝐸𝑅𝐶𝑂𝑁𝐹𝐼𝐷𝐸𝑁𝑇𝑖 indicates whether the manager is overconfident (1) 

or not (0).31  

Project manager’s performance: In the questionnaire, project managers report their performance 

by answering the question: “How often do you exceed the final profit target of the project? 

(question 14 in the Appendix 2)” The responses of this question range from 0% to 100%. A 

manager is regarded as a not well-performing manager (𝑈𝑁𝐷𝐸𝑅𝑃𝑀𝑖) if his average frequency of 

                                                           
31 We expect supervisors increase monitoring to managers with relatively high level of confidence. With a certain 

level of confidence does not necessarily to be worried, but it is risky if the managers are relatively overconfident. The 

results are qualitatively similar if we use the continuous variable of confidence level. 
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exceeding the target is below the median of all the managers.32 The introduction of this variable 

provides us with the opportunity to control for whether confidence levels match up with actual 

performance. In addition it allows us to examine whether inexperienced managers who performed 

poorly in the past may experience a higher monitoring intensity compared to those who have 

achieved a better project performance history. 

Control variables  

In order to control for potential heterogeneity among the project managers that may be correlated 

to our variables of interest we include the following variables in the regression models we run. 

Project complexity: In our setting it would be possible that junior project managers are in charge 

of simple and less salient projects and that overconfident project managers are assigned to projects 

that seem to pose a challenge in terms of its feasibility (Van den Steen, 2004). To control for 

complexity and project importance we therefore include four variables to indicate project difficulty 

and salience. To select these variables we had interviews with 3 supervisors of the firm. 

𝑃𝑅𝑂𝐽𝐸𝐶𝑇_𝑁𝑈𝑀𝑖 represents the number of projects run by the project manager at the same time. 

𝐶𝑂𝑁𝑇𝑅𝐴𝐶𝑇_𝑁𝑈𝑀𝑖 , 𝑅𝐸𝐿𝐴𝑇𝐼𝑂𝑁𝑆_𝑁𝑈𝑀𝑖  and 𝐶𝑂𝐿𝐿𝐸𝐴𝐺𝐸_𝑁𝑈𝑀𝑖  represent the number of 

subcontractors, the number of external relations and the number of colleagues who work on the 

current largest project, respectively. These four variables indicating the project complexity are 

transformed into the logarithm in the empirical tests. 

In their day-to-day work supervisors may offer help and project managers may ask for help at will. 

Such relation would potentially affect how the supervisor uses his formal controls. To control for 

that we create the variable 𝑆𝑈𝑃𝐻𝐸𝐿𝑃𝑖  to capture the helping role of a supervisor. We asked 

respondents to indicate how helpful the supervisor is in terms of 1) understanding the implications 

of project scope, 2) making an assessment about how certain events affect project outcomes and 

3) what activities to undertake to enhance project control (question 15 to 17 in the Appendix 2). 

𝑆𝑈𝑃𝐻𝐸𝐿𝑃𝑖  is introduced to distinguish between the formal control system and a supervisor’s 

supporting activities towards the project manager that are not informed by a formal control. In 

                                                           
32 Another measure we use is that a manager is under-performed if his average frequency of exceeding the project 

target resides at the bottom 25 percent. With this alternative measure, we still have similar results. However, this raises 

the issue that we have only a small number of observations in the group that managers are junior and have relatively 

bad performances. So we choose to classify good and bad performance based on the median. 
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addition we collect data about the age, educational background and the affiliation of the project 

manager before the current firm was merged.  

4.3.3 Descriptive statistics  

Panel A and Panel B of Table 1 presents descriptive statistics of the variables based on our archival 

data and the survey data. As reported in Panel A, our archival dataset comprises of 422 project 

manager-year observations. This data allows us to investigate whether the salary change is related 

to future performance. According to our 𝐴𝑉𝐺𝑅𝐸𝑆𝑈𝐿𝑇𝑖,𝑡 measure project managers produce on 

average a negative result. This measure is consistent with our second performance 

measure𝐿𝑂𝑆𝑆𝑅𝐴𝑇𝐼𝑂𝑖,𝑡, which also indicates that nearly half of a manager’s projects (47.5%) are 

overspent. Over the years, the expected salary increase for a project manager amounts to 3.3 

percent. Project managers on average run 21.5 projects at the same time.  

As shown in Panel B of Table 1, 96 project managers have provided usable answers to the survey. 

The variable 𝑀𝑂𝑁𝐼𝑇𝑂𝑅_𝐹𝑅𝐸𝑄𝑖 indicates that a project manager discusses with his superior or 

controller about the project progress for 21.11 times every year on average, with variations from 

2 times to 64 times per year. It appears that unfavorable (𝑉𝐴𝑅𝐴𝑁𝐴_𝑈𝑁𝐹𝐴𝑖) results lead superiors 

to ask for an explanation more often than positive deviations from the cost budget(𝑉𝐴𝑅𝐴𝑁𝐴_𝐹𝐴𝑖): 

7.6 versus 6.7. This finding is consistent with our expectation that unfavorable results on average 

attract more attention of the supervisor (Brownell, 1983). For our overconfidence measure 

𝑂𝑉𝐸𝑅𝐶𝑂𝑁𝐹𝐼𝐷𝐸𝑁𝑇𝑖 , we find that 40.6 percent of the project managers are classified as 

overconfident. We find similar results as Svenson (1981) who demonstrates that car drivers believe 

they are better than 70-80 percent of the other drivers. We find that on average our project 

managers believe that they belong to the upper 30 percent compared to their colleagues (non-

tabulated).33 As reported in panel A, the average result (𝐴𝑉𝐺𝑅𝐸𝑆𝑈𝐿𝑇𝑖,𝑡) is negative and nearly 

half of the projects are loss making (𝐿𝑂𝑆𝑆𝑅𝐴𝑇𝐼𝑂𝑖,𝑡), which may indicate that the cost estimation 

of the project managers is less accurate than they believe it is. This coincides with the fact that on 

average project managers are overconfident with their ability in cost estimation. About 24 percent 

                                                           
33 We asked project managers “how well you are in estimating skills compared to the others”. About 76.0% of the 

project managers believe that they belong to the top 30 percent, and about 41.7% of the respondents think that they 

fall in the top 20 percent. This suggests that most people are very confident with their own ability, which is aligned 

with the finding and concept of overconfidence in Svenson’s paper (1981). 
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of the project managers are regarded as inexperienced managers given their working experiences, 

and on average they have been as a project manager for around four years (non-tabulated).  

We also present the correlations of our main variables in Table 2, both archival data and the survey 

data. In Panel A of Table 2, we find that salary change of the project manager is positively related 

with the future result that the project manager achieves, and that it is negatively related with the 

loss ratio of the projects. In Panel B of Table 2, we observe that different instruments of the control 

system (e.g., monitoring frequency, interactive control and diagnostic control) are significantly 

correlated with each other. It also shows that overconfident managers likely have more frequent 

talks with the supervisors about the project progress, and that they have to explain their 

performance deviations more often.34  

We also use our survey data to construct two latent factors, 𝐼𝑁𝑇𝐸𝑅𝐴𝐶𝑇𝑅𝐿_𝐹𝐴𝐶𝑖 and 𝑆𝑈𝑃𝐻𝐸𝐿𝑃𝑖. 

We present the relations of each question (question 1 - 6, and 15-17 in our questionnaire shown in 

the appendix) with the underlying factor in Panel C of Table 2. We only extract one factor from 

each set of questions, as only one factor has an Eigen value higher than 1. As shown in Panel C, 

questions related with interactive control are all positively related with the primary factor 

𝐼𝑁𝑇𝐸𝑅𝐴𝐶𝑇𝑅𝐿_𝐹𝐴𝐶𝑖. Cronbach’s alpha of these questions is about 0.677, which is relatively weak 

but still acceptable. We also find positive relations between questions on supervisors’ help and the 

latent factor 𝑆𝑈𝑃𝐻𝐸𝐿𝑃𝑖, and Cronbach’s alpha among these questions is about 0.843.  

 

4.4 Empirical results 

4.4.1 Monitoring ability of supervisors 

Our identification strategy starts with our archival dataset to investigate whether supervisors are 

able to identify the performance potential of their subordinates. We follow Hayes and Schaefer 

(2000) who show that variation in current compensation that cannot be explained by past 

performance is predictive of the firm’s future performance. Their reasoning is that supervisors are 

                                                           
34 As shown in Panel B of Table 2, we find negative relations between junior manager and different proxies of 

monitoring intensity, but these relations in most cases are not significant at conventional significance level. The 

potential reason is that supervisors only intend to monitor good managers less, but keep intensive control over badly 

performed managers. Therefore we do not find a significant negative relation between internal control and 

inexperience when we do not control the performance of junior managers. We do find supportive evidence for our 

hypothesis when we also control performance of managers. 
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able to observe performance potential of the agents that cannot be observed by the external 

observers. We conjecture that contracting efficiency between principals and agents is associated 

with the extent to which the principal is able to gauge and guide her agent’s performance potential. 

This conjecture is based on the idea that such a relation between the agent and the principal would 

increase the likelihood that the objectives set by the principal are pursued by her agent. In our 

sample firm, supervisors reward their project managers through salary increases. Bonuses are 

absent for project managers. These features of the incentive system allow us to test whether these 

salary increases are informative of the future performance of project managers. In our tests, we 

control the past performances of project managers, and test whether salary change that is not 

explained by past performance is indicative of future performances.  

From the firm’s databases we collect performance information and salary information pertaining 

to 166 project managers. For all the tests based on the archival dataset we use clustered standard 

errors at the individual level and control for year effects and department effect.  

The results are reported in Table 3. We expect that salary changes are associated with future 

performance if the supervisor can better identify the potential of her agents. We test the extent to 

which 𝑆𝐴𝐿𝐴𝑅𝑌𝐶𝐻𝐺𝑖,𝑡−1 is related to future performance of the project manager (𝐴𝑉𝐺𝑅𝐸𝑆𝑈𝐿𝑇𝑖,𝑡 

and 𝐿𝑂𝑆𝑆𝑅𝐴𝑇𝐼𝑂𝑖,𝑡). Column 1 of Table 3 shows that the average result of a project manager at 

time 𝑡 is positively associated with this manager’s salary change at 𝑡 − 1  (𝐶𝑜𝑒𝑓𝑓. = 0.708, 𝑝 <

0.001). This result suggests that salary change of a manager is predictive of his future performance. 

Column 2 of Table 3 shows that salary change is negatively related with his future loss ratio 

(𝐶𝑜𝑒𝑓𝑓. = −0.995, 𝑝 < 0.05). These results are consistent with our expectation that a manager’s 

ability is reflected in the salary change, and a greater salary increase indicates greater ability of the 

manager and thus better performances of this manager in the future. Together these results suggest 

that supervisors in our sample firm are able to single out project managers who expectedly perform 

well in the future. That is, those project managers who perform well in the future get currently a 

higher merit-based pay rise than their colleagues who feature a lower future performance. 

 

4.4.2 Overconfidence, experience and supervision 
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We now turn to the survey data to examine how supervisors structure their monitoring activities. 

Recall that our main dependent variables are classified as monitoring intensity. Monitoring 

intensity breaks down into monitoring frequency ( 𝑀𝑂𝑁𝐼𝑇𝑂𝑅_𝐹𝑅𝐸𝑄𝑖 ), interactive controls 

(𝐼𝑁𝑇𝐸𝑅𝐴𝐶𝑇𝑅𝐿𝑖  and 𝐼𝑁𝑇𝐸𝑅𝐴𝐶𝑇𝑅𝐿_𝐹𝐴𝐶𝑖) and diagnostic controls (𝑉𝐴𝑅𝐴𝑁𝐴𝑖  , 𝑉𝐴𝑅𝐴𝑁𝐴_𝐹𝐴𝑖 

and 𝑉𝐴𝑅𝐴𝑁𝐴_𝑈𝑁𝐹𝐴𝑖).We expect that the supervisor will adapt monitoring intensity to a project 

manager’s experience and level of overconfidence.  

Hypothesis tests 

We use the survey data to examine whether our two main hypotheses are supported by our data. 

Hypothesis 1a predicts that inexperienced managers are likely to receive relatively low levels of 

monitoring intensity. This expectation is motivated by the idea that supervisors give novel project 

mangers the chance to experiment with courses of actions they deem effective. However, the 

supervisors are tempted to intensify monitoring as soon as inexperienced managers start to build 

up some record of underperformance. Therefore, it is predicted in hypothesis 1b that adverse past 

performance may lead supervisors to step up monitoring intensity for inexperienced managers. 

Our hypothesis 2a maintains that monitoring intensity is positively associated with overconfidence, 

and this relation is expected to be affected by negative past performance (hypothesis 2b). To test 

these two hypotheses, we use the following regression model, 

𝑀𝑂𝑁𝐼𝑇𝑂𝑅𝐼𝑁𝐺 𝐼𝑁𝑇𝐸𝑁𝑆𝐼𝑇𝑌𝑖

= 𝛽0 + 𝛽1𝐽𝑈𝑁𝐼𝑂𝑅𝑖 + 𝛽2𝑈𝑁𝐷𝐸𝑅𝑃𝑀𝑖 + 𝛽3𝐽𝑈𝑁𝐼𝑂𝑅𝑖 ∗ 𝑈𝑁𝐷𝐸𝑅𝑃𝑀𝑖

+ 𝛽4𝑂𝑉𝐸𝑅𝐶𝑂𝑁𝐹𝐼𝐷𝐸𝑁𝑇𝑖 + 𝛽5𝑂𝑉𝐸𝑅𝐶𝑂𝑁𝐹𝐼𝐷𝐸𝑁𝑇𝑖 ∗ 𝑈𝑁𝐷𝐸𝑅𝑃𝑀𝑖 + 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 𝑣𝑏𝑠 + 𝜀𝑖 

where 𝑀𝑂𝑁𝐼𝑇𝑂𝑅𝐼𝑁𝐺 𝐼𝑁𝑇𝐸𝑁𝑆𝐼𝑇𝑌𝑖  features monitoring frequency ( 𝑀𝑂𝑁𝐼𝑇𝑂𝑅_𝐹𝑅𝐸𝑄𝑖 ), 

interactive controls ( 𝐼𝑁𝑇𝑅𝐴𝐶𝑇𝑅𝐿𝑖  and 𝐼𝑁𝑇𝑅𝐴𝐶𝑇𝑅𝐿_𝐹𝐴𝐶𝑖 ) and diagnostic control measures 

(𝑉𝐴𝑅𝐴𝑁𝐴𝑖, 𝑉𝐴𝑅𝐴𝑁𝐴_𝐹𝐴𝑖 and 𝑉𝐴𝑅𝐴𝑁𝐴_𝑈𝑁𝐹𝐴𝑖). 𝐽𝑈𝑁𝐼𝑂𝑅𝑖 captures whether or not the project 

manager is inexperienced, with a dummy set at 1 for project managers with less than or equal to 

five years’ experience, 0 otherwise; 𝑂𝑉𝐸𝑅𝐶𝑂𝑁𝐹𝐼𝐷𝐸𝑁𝑇𝑖 is a dummy variable which takes on the 

value of 1 if project managers are overconfident and 0 otherwise;  𝑈𝑁𝐷𝐸𝑅𝑃𝑀𝑖 is a dummy for 

managers who exhibit performance levels below the median of all project managers. According to 

our hypothesis 1a and 1b, we expect 𝛽1 to load negatively and 𝛽3 to be positive, meaning that an 

inexperienced managers is on average less likely to be monitored, while past adverse performance 

levels lead supervisors to intensify monitoring. For our second hypothesis we expect 𝛽4 and 𝛽5 are 
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positive, meaning that overconfident managers are monitored intensively, and underperformance 

can trigger even more intensive monitoring. 

 

Tests of Hypotheses 1a and 1b 

In Table 4, we present the empirical results on the relation between monitoring intensity and a 

project manager’s characteristics. 𝑀𝑂𝑁𝐼𝑇𝑂𝑅𝐼𝑁𝐺 𝐼𝑁𝑇𝐸𝑁𝑆𝐼𝑇𝑌𝑖  is operationalized as 

𝑀𝑂𝑁𝐼𝑇𝑂𝑅_𝐹𝑅𝐸𝑄𝑖 , 𝐼𝑁𝑇𝑅𝐴𝐶𝑇𝑅𝐿𝑖  and 𝐼𝑁𝑇𝑅𝐴𝐶𝑇𝑅𝐿_𝐹𝐴𝐶𝑖 . Consistent with our prediction the 

coefficients of 𝐽𝑈𝑁𝐼𝑂𝑅𝑖 are negatively related with each measure of monitoring intensity. Results 

suggest that junior managers with good performance (above median peer performance) are 

controlled less by their supervisors. As one would expect, project managers with a history of poor 

performance attract more attention from their supervisors. The interaction term 𝐽𝑈𝑁𝐼𝑂𝑅𝑖 ∗

𝑈𝑁𝐷𝐸𝑅𝑃𝑀𝑖 indeed loads significantly on monitoring frequency and interactive controls (p<0.10). 

These results in Table 4 imply that even though junior project managers are allowed to develop 

their own style to manage projects, supervisor removes this freedom as soon as project managers 

start to build a history of adverse performance. The negative relation between junior levels and 

monitoring intensity (e.g., 𝑀𝑂𝑁𝐼𝑇𝑂𝑅_𝐹𝑅𝐸𝑄𝑖 , 𝐼𝑁𝑇𝑅𝐴𝐶𝑇𝑅𝐿𝑖  and 𝐼𝑁𝑇𝐸𝑅𝐴𝐶𝑇𝑅𝐿_𝐹𝐴𝐶𝑖 ) 

evaporates when the coefficient of 𝐽𝑈𝑁𝐼𝑂𝑅𝑖 and the interaction term is summed.  

In table 5, panel B, we re-ran our analysis on monitoring frequency separately for supervisors and 

their controllers. We find that junior project managers load significantly on monitoring frequency 

as far as supervisors are concerned (column 1 of Table 4, Panel B, Coeff.=-0.412, p<0.01). 

However, the relation is less significant for monitoring with controllers. This evidence suggests 

that supervisors in particular adapt their monitoring intensity for junior project managers. As 

supervisors guide project managers to tackle technical and more advanced issues, they are likely 

to give the freedom to project managers to let them take the experiment. Since controllers are 

mainly responsible to track the financial issues of the projects, they do not adapt the system to each 

manager because they want to make sure that the basic issues of daily operations are under control.  

Our second variable of monitoring intensity measures the extent to which project managers must 

answer for deviations from budgeted costs. We construct three measures: 𝑉𝐴𝑅𝐴𝑁𝐴𝑖 , 

𝑉𝐴𝑅𝐴𝑁𝐴_𝑈𝑁𝐹𝐴𝑖 and 𝑉𝐴𝑅𝐴𝑁𝐴_𝐹𝐴𝑖. 𝑉𝐴𝑅𝐴𝑁𝐴𝑖 indicates the extent to which project managers 

are required to explain any deviation from the standard, and 𝑉𝐴𝑅𝐴𝑁𝐴_𝑈𝑁𝐹𝐴𝑖 and 𝑉𝐴𝑅𝐴𝑁𝐴_𝐹𝐴𝑖 
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represent whether the project managers must answer for an unfavorable (𝑉𝐴𝑅𝐴𝑁𝐴_𝑈𝑁𝐹𝐴𝑖) or 

favorable (𝑉𝐴𝑅𝐴𝑁𝐴_𝐹𝐴𝑖) deviation from the standard in an oral and/or  written report. 

The results are reproduced in Table 5. Similar to what we find in Table 5, the coefficients of 

𝐽𝑈𝑁𝐼𝑂𝑅𝑖 load negatively on the ‘comply mode’ of controls across all these three models.  We find 

that 𝐽𝑈𝑁𝐼𝑂𝑅𝑖  negatively associates with the overall variance analysis control  𝑉𝐴𝑅𝐴𝑁𝐴𝑖 

(coefficient=-2.249, p<0.01); negatively relates with variance analysis when the results are 

unfavorable  𝑉𝐴𝑅𝐴𝑁𝐴_𝑈𝑁𝐹𝐴𝑖 (coefficient=-1.442, p<0.01) and when the results are favorable  

𝑉𝐴𝑅𝐴𝑁𝐴_𝐹𝐴𝑖 (coefficient=-0.806, p<0.10). These results indicate that junior project managers 

with relatively good performance facing lower level of monitoring intensity compared to senior 

managers. This result is consistent with our hypothesis 1a. In Table 5, we find that the interaction  

𝐽𝑈𝑁𝐼𝑂𝑅𝑖  * 𝑈𝑁𝐷𝐸𝑅𝑃𝑀𝑖   are positive and significant on our diagnostic control variables: 

 𝑉𝐴𝑅𝐴𝑁𝐴𝑖 , (coefficient=2.165, p<0.05); 𝑉𝐴𝑅𝐴𝑁𝐴_𝑈𝑁𝐹𝐴𝑖  (coefficient=1.175, p<0.05) and 

𝑉𝐴𝑅𝐴𝑁𝐴_𝐹𝐴𝑖 (coefficient=0.990, p<0.10). Again, the negative relation between junior levels and 

monitoring intensity (e.g., 𝑉𝐴𝑅𝐴𝑁𝐴𝑖, 𝑉𝐴𝑅𝐴𝑁𝐴_𝑈𝑁𝐹𝐴𝑖 and 𝑉𝐴𝑅𝐴𝑁𝐴_𝐹𝐴𝑖) evaporates when the 

coefficient of 𝐽𝑈𝑁𝐼𝑂𝑅𝑖 and the interaction term is summed. 

Taken together the results of our tests, our hypothesis 1a and 1b are supported. The results suggest 

that the data lend support for the idea that superiors mute their monitoring intensity when dealing 

with junior project managers (Hypothesis 1a). On the other hand when junior project managers 

report adverse budge results, superiors do intensify monitoring (Hypothesis 1b).   

Tests of Hypothesis 2a and 2b 

The results for hypothesis 2a and 2b are also shown in Table 4 and Table 5. Consistent with our 

prediction, we find that monitoring frequency is higher for overconfident managers, even for those 

with good performance (Coeff.=0.353, p<0.05, column 1 of Table 4). We also find a significant 

coefficient on interaction term 𝑂𝑉𝐸𝑅𝐶𝑂𝑁𝐹𝐼𝐷𝐸𝑁𝑇𝑖 ∗ 𝑈𝑁𝐷𝐸𝑅𝑃𝑀𝑖 . This is consistent with our 

hypothesis 2b that underperformance of overconfident managers can lead to even more attention 

from supervisors (p<0.10, column 1 of Table 4). When we consider interactive control in column 

2 and 3 in Table 4 (𝐼𝑁𝑇𝑅𝐴𝐶𝑇𝑅𝐿_𝐹𝐴𝐶𝑖 and 𝐼𝑁𝑇𝑅𝐴𝐶𝑇𝑅𝐿𝑖), we find that overconfident managers 

who perform well are not monitored more by their supervisors, while only overconfident and 

badly-performed managers receive more control from supervisors (p<0.05).  
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In Table 5, we reproduce our results for diagnostic controls. We find positive coefficient of 

𝑂𝑉𝐸𝑅𝐶𝑂𝑁𝐹𝐼𝐷𝐸𝑁𝑇𝑖  across all three models, but the coefficient is only significant when we 

consider the necessity of project managers to explain variance analysis of unfavorable results 

(p<0.05). We do not find that past performance has a moderating effect on diagnostic control. 

Overall, these tests suggest that overconfident project managers are specifically required to answer 

for the adverse results but not for positive results.  

Taken together we conclude that the results are generally supportive of our second hypothesis that 

supervisors do step up their monitoring intensity when project managers are overconfident (H2a), 

especially if their performance is not good enough (H2b).35 

 

Robustness test for junior managers 

In Table 4 and Table 5, we use the indicator 𝐽𝑈𝑁𝐼𝑂𝑅𝑖 to refer to project managers who are the 

freshmen compared to the other colleagues. On average a manager is considered to be a junior 

manager if his experience as a project manager is not more than 5 years. It is possible that it takes 

managers potentially a shorter time period to develop their own style of project management. We 

therefore examine whether our results are sensitive to narrower definitions of experience. When 

we apply such narrower definitions to identify the variable 𝐽𝑈𝑁𝐼𝑂𝑅𝑖, we keep finding the results 

we summarized in Table 4 and 5. For instance, in Table 6 we require inexperienced project 

managers to have an experience of 3 years or less (𝐸𝑋𝑃3𝑌𝑅𝑖 ).
36 9 out of 96 (9.38%) project 

managers qualify for this new classification of less experienced managers. Then we redo all the 

empirical analyses by using this new indicator variable. The results are shown in Table 6. Panel A 

and Panel B of Table 6 focus on monitoring frequency, interactive control, and the use of variance 

                                                           
35 One concern of the measure we use for overconfidence is that this measure may actually represent the accuracy of 

cost estimation provided by the project manager. As we do not have another indicator for overconfidence in the 

questionnaire, we cannot perfectly rule out this possibility. However, as shown in Table 2, half of the projects are loss 

making, which indicate that managers are not as accurate in cost estimation as they believe. Additionally, if this 

measure shows the ability of the project managers but not overconfidence, we expect supervisors do not need to 

monitor them more often.  
36 We also label managers as inexperienced when they have 4 or 5 years of experience and rerun the similar tests. Our 

results hold when using 5 year of experience as the benchmark. But we find less significant results if 4 year is chosen 

as the standard. Because of power issues we cannot run a meaningful regression if we take 1 or 2 years as the 

benchmark since there are too few managers having 1 or 2 year experience. 
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analysis, respectively. The results are qualitatively similar to what we find in Table 4 and Table 5. 

Our hypotheses are supported by using this new classification for inexperienced managers. 

We also re-ran our tests by constructing overconfidence as a continuous variable. The results 

(untabulated) are consistent with the results that we report in Table 4, 5 and 6. Significance levels 

are lower, but remain statistically significant.  

 

Other robustness tests 

To provide some more evidence on how project managers are monitored by their superiors, we 

also consider whether they need to follow strict standards in their work and how helpful they think 

their supervisors are. We construct a factor 𝑅𝑈𝐿𝐸𝑆𝐸𝑇𝑇𝐼𝑁𝐺𝑖  according to the questions like 

whether you think 1) your superior encourages the use of uniform procedures, 2) maintains fixed 

standards of performance and 3) asks that project managers follow standard rules and regulation. 

This factor is meant to indicate how likely project managers need to follow fixed standards and 

therefore may have less room to develop their own idea or own course of action. In Table 8, we 

find that junior project managers face less fixed standards, compared to senior managers (Column 

1, p<0.05). This is consistent with our arguments that supervisors would like to monitor less to 

junior managers, with less restrictions on their standards as well, to motivate junior project 

managers to experiment. In addition, we show that junior agents think that their superiors provide 

more help in their supervision (Table 8, Column 2, p<0.10). This may indicate that supervisors 

with less control are more likely to build a good relation with project managers, and their opinions 

are appreciated more by their junior managers. However, we do not find any significant association 

between overconfidence and the extent to which they need to follow standard requirements, and 

between overconfidence and the usefulness of supervisors’ suggestion.  

 

4.5 Conclusion 

In this chapter we study whether supervisors are able to ex ante tell the difference in performance 

potential their project managers exhibit. Given that the archival data supports this expectation we 

continue to investigate what control choices the supervisors make to better motivate agents. Our 

results suggest that supervisors place less emphasis on controls for junior project managers 
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compared to senior managers. We also find that supervisors adapt their monitoring intensity to a 

project manager’s previous performance. That is, junior managers who are building a record of 

underperformance get more attention. Additionally, we also find evidence that overconfident 

managers face more intensive control from supervisors, especially those overconfident managers 

with a record of bad performance.  

The results we present on project management seem to suggest that principals indeed adapt their 

monitoring intensity according to the personal characteristics of their agents, such as experience 

and confidence level. These two factors are important considerations in knowledge intensive firms. 

In particular our evidence suggests that junior project managers are allowed to develop their own 

style in managing the projects they run. We base our arguments on the existing literature which 

maintains that the motivation of agents may suffer if supervisors choose to impose controls on 

their managers who yet have to identify their own capabilities (Benabou and Tirole, 2003). A 

control that has been identified as the least intrusive is the so called interactive control (Simons, 

1995). These controls are more likely used in cases where firms face situations for which it has no 

readymade answer. Interactive control would help principals and agents to develop an idea as to 

what courses of actions are available to deal with the issue(s) at hand. Our evidence suggests that 

even this least intrusive control is used less intensively as far as junior agents are concerned. Indeed 

the finding would suggest that superiors are very reluctant to impose on their junior agents 

intensive control if that could impinge on their motivation. This situation is akin to the idea put 

forward by Hart (1995) and Hart and Moore (1997). In their work they explain why firms may 

want to use debt in an attempt to keep control over the assets they operate. The idea is that the 

creditor (principal) will allow the agent to operate the asset at will provided that the debtor (agent) 

pays his due. At any point in time the debtor defaults in his payments, the principal can deprive 

the agent from his access to the assets. Within their hierarchy firms can do the same, that is, as 

soon as agents do not deliver the performance with assets they are entrusted with, the firm can 

reduce or even retract their rights to operate these assets. Our findings are consistent with this idea 

in that we observe that principals entrust their junior agents with the engineering projects, however 

the principals step in as soon as agents underperform. By doing so, the agents are given a string 

incentive to keep performing well, for if they fail, they will lose their freedom in making their own 

decisions. That freedom seems to be of more relevance to the junior than to the senior agent. The 

results on the ‘comply mode’ of controls, i.e. the variance analysis variables, are consistent with 
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the idea that principals are reluctant to require their junior managers to answer for deviations from 

cost norms because such controls may crowd out the motivation of the managers. Again we find 

that poor performance does lead principals to ignore this crowding out effects of exerting controls.  

In the paper we also examine whether principals know what type of agent they appoint. It appears 

from the evidence we produce that principals know their agents and that they adapt their control 

intensity conditional on the personal makeup of the agent. That is, principals impose a much more 

intensive control regime on highly overconfident agents than on agents that feature lower levels of 

confidence in their ability to control costs. We believe that this finding is one of the few to show 

that the management style is recognized by the agent’s principal (Bertrand and Schoar, 2003). 

As with any paper this paper has its limitations. In the first place we draw our sample from one 

firm to test our theory. It is entirely possible that if we were to adopt the same empirical approach 

to another firm, that result would be different. Typically, as our research site is a knowledge 

intensive firms, the effect of experience and level confidence on control choices may not be 

applicable to firms where operations are relatively standardized. Firms that do not heavily rely on 

human capital to provide creative solutions to complex tasks may not consider experience and self-

confidence as important factors.  However, since we test theory and we find consistency in the 

data over time, and this firm has been successful over the years, we believe that this external 

validity issue should be of less concern. In the second place it is true that our survey instruments 

are rather crude in that we were not allowed to ask the administrators an extended questionnaire 

in the firm. As a consequence we can conduct fewer validity and reliability checks than would be 

desired. On the other hand we were able to use the established instruments and adapt them to the 

specific situation of our project managers. Notwithstanding these limitations we believe that our 

study has the potential to contribute to our knowledge of what triggers principals to exert control.  
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Appendix 1 Variable definition 

Archival data:  

𝐴𝑉𝐸𝑅𝐴𝐺𝐸_𝑅𝐸𝑆𝑈𝐿𝑇𝑖,𝑡  average result of all the projects controlled by project manager 𝑖 in year 𝑡 

𝐿𝑂𝑆𝑆𝑅𝐴𝑇𝐼𝑂𝑖,𝑡  ratio of loss generating projects of all the projects controlled by project manager 

𝑖 in year 𝑡 

𝑆𝐴𝐿𝐴𝑅𝑌𝐶𝐻𝐺𝑖,𝑡  salary changes of manager 𝑖  over years, which is calculated as 

(𝑆𝐴𝐿𝐴𝑅𝑌𝑖,𝑡 − 𝑆𝐴𝐿𝐴𝑅𝑌𝑖,𝑡−1) 𝑆𝐴𝐿𝐴𝑅𝑌𝑖,𝑡−1⁄  

𝑃𝑅𝑂𝐽𝐸𝐶𝑇_𝑁𝑈𝑀𝑖,𝑡  logarithm of the number of projects ran by the project  manager 𝑖 

𝐶𝑂𝑁𝑇𝑅𝐴𝐶𝑇_𝑁𝑈𝑀𝑖,𝑡  number of projects controlled by manager 𝑖  involved with subcontractors 

𝐴𝐺𝐸𝑖,𝑡  age of project manager 𝑖 

𝑀𝐴𝐿𝐸𝑖  an indicator equal to 1 if project manager is a male, and zero otherwise 

𝑇𝐸𝑁𝑈𝑅𝐸𝑖,𝑡  tenure years of project manager 𝑖. 

Survey data:  

𝑀𝑂𝑁𝐼𝑇𝑂𝑅_𝐹𝑅𝐸𝑄
𝑖
  number of meetings between supervisors (or controllers) and manager 𝑖  to 

discuss the results of projects 

𝐼𝑁𝑇𝐸𝑅𝐴𝐶𝑇𝑅𝐿𝑖  summation of the five-point Likert scale questions about management control 

systems, representing the intensity of intra-control between the supervisor and 

the project manager 

𝐼𝑁𝑇𝐸𝑅𝐴𝐶𝑇𝑅𝐿_𝐹𝐴𝐶𝑖  constructed based on five-point Likert scale questions about the management 

control systems using principal component analysis 

𝑉𝐴𝑅𝐴𝑁𝐴𝑖  sum of the five-point Likert scale questions about variance analysis, indicating 

whether or not a project manager must explain deviations from the cost standard 

𝑉𝐴𝑅𝐴𝑁𝐴_𝐹𝐴𝑖  the likelihood of project managers having to submit a variance report after a 

favorable (profitable) project outcome has surfaced 

𝑉𝐴𝑅𝐴𝑁𝐴_𝑈𝑁𝐹𝐴𝑖  the likelihood of project managers having to submit a variance report after an 

unfavorable (loss making) project outcome has surfaced 

𝑂𝑉𝐸𝑅𝐶𝑂𝑁𝐹𝐼𝐷𝐸𝑁𝑇𝑖  an indicator variable if their overconfidence level is higher than the median, 

and zero otherwise 

𝐽𝑈𝑁𝐼𝑂𝑅𝑖  an indicator variable equal to 1 if the experience of a project manager is less 

than (or equal to) 5 years, and otherwise zero 

𝑈𝑁𝐷𝐸𝑅𝑃𝑀𝑖  an indicator variable equal to 1 if the manager’s past performance is below the 

median, and zero otherwise 

𝑆𝑈𝑃𝐻𝐸𝐿𝑃𝑖 a factor which represents the intensity that a supervisor helps the project 

manager 

𝑃𝑅𝑂𝐽𝐸𝐶𝑇_𝑁𝑈𝑀𝑖  the logarithm of the average number of projects controlled by the manager at 

the same time 

𝑅𝐸𝐿𝐴𝑇𝐼𝑂𝑁𝑆_𝑁𝑈𝑀𝑖  the logarithm of the number of external relations the manager controls in the 

recent largest project 

𝐶𝑂𝑁𝑇𝑅𝐴𝐶𝑇_𝑁𝑈𝑀𝑖   number of subcontractors under management for the project manager’s most 

recent  largest project 

𝐶𝑂𝐿𝐿𝐸𝐴𝐺𝐸_𝑁𝑈𝑀𝑖  number of colleagues the manager works with in the most recent largest project 

𝐴𝐺𝐸𝑖  age of project manager 𝑖 

𝐸𝐷𝑈𝐶𝐴𝑇𝐼𝑂𝑁𝑖  education level of a manager, with 1 indicating professional college level 3, 2 

indicating professional college level 2 and 3 for university level 

𝐸𝑁𝐺𝐼𝑁𝐸𝐸𝑅𝐼𝑁𝐺𝑖  an indicator variable equal to 1 if manager has education background in 

engineering, and zero otherwise 

𝐹𝑂𝑅𝑀𝐸𝑅𝐸𝑀𝑃𝑖 an indicator variable equal to 1 if the manager works at parent company before 

the merger, and zero otherwise. 
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Appendix 2 Survey questions 

A. Intra-communication 

You and your superior: 

  Please insert only one "x" in the applicable box per question 1 2 3 4 5 

  Never Rarely Every 

so 

often 

regularly All 

the 

time 

1 During the project, my superior and I discuss project progress           

2 During the project, I discuss the progress of may project with 

a controller 

          

3 At the end of the project, I discuss the outcomes with a 

controller 

          

4 At the end of the project, my superior and I discuss my project 

outcomes 

          

5 My superior uses my project performance information to 

discuss changes occurring in projects with his peers and 

subordinates 

          

6 In the project discussion with my superior, my superior uses 

project reports as a means of questioning and debating with 

me the ongoing decisions and actions of my projects 

     

    

7 On average, how many times a year do you discuss the project 

results of the projects that you manage with your superior? 

  
Times a year 

8 On average, how many times a year do you discuss the project 

results of the projects that you manage with a controller? 

  
Times a year 

 

B. Variance analysis: 

 

Please insert only one "x" in the applicable box per question 

1 2 3 4 5 

 Never Rarely 

Every 

so 

often 

regularly 

All 

the 

time 

9 When they occur I am required to trace the cause of favorable 

variances from my project targets 
          

10 When they occur I am required to trace the cause of 

unfavorable variances from my project targets 
          

11 When they occur I am required to submit an explanation in 

writing about causes of large unfavorable variances from my 

project targets. 
          

12 When they occur I am required to submit an explanation in 

writing about causes of large favorable variances from my 

project targets. 
          

 

C. Overconfidence:  

 Please fill in the number between 1 and 10 Score (1-10) 
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13 In your role as project manager you are required to accurately estimate project costs. Not all 

project managers can accurately estimate project costs. We want you to compare your own 

estimation skill to the estimating skills of the other project managers in your firm.  

 

By definition, there is a least skilled percentile of project cost estimators indicated with a (1) 

and a most accurate percentile of cost estimators, indicated with a (10) among your project 

manager peers. To which percentile do you belong? 

 

 

D. Performance 

14 As a project manager, how often do you exceed the final profit target of the 

project 

 
% of the 

times 

 

E. Supervisor’s help 

 

When managing projects my superior is very 

helpful in: 

1 2 3 4 5 

   Totally 

disagree disagree  

Agree 

nor 

disagree   agree 

Strongly 

agree  

15 Understanding the implications of project scope 

changes           

16 What activities to undertake to enhance project 

control      

17 Making an assessment how events affect project 

outcomes           

 

F. Rules implementation 

 
Indicate the extent to which you agree or disagree 

with the following statements about your 

superiror 

1 2 3 4 5 

   Totally 

disagree disagree  

Agree 

nor 

disagree   agree 

Strongly 

agree  

18 Encourages the use of uniform procedures           

19 Maintains fixed standards of performance      

20 Asks that project managers follow standard rules 

and regulation           

 

G. Projects managed 

21 On average how many projects do you manage at the same time 
 

projects 

22 

If you think of your largest current project, how many external relations 

do you have to maintain to manage the project (excluding 

subcontractors) 
 

external relations 

23 

If you think of your largest current project, how many subcontractors 

relationships do you have to maintain to manage the project 
 

subcontractors 
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24 

If you think of your largest current project, how many colleagues 

(besides controllers and supervisor) help you getting the job done. 
 

employees 

 

H. Background information 

Some questions on your position  

22 What is your age   

23 What is the highest level of general education you have successfully completed   

24 Is your education background in engineering   

25 
Did you completed project management courses and if so which ones(e.g., IPMA of 

PRINCE2) 
  

26 Are you a former employee of the parent company before the merger?   

27 How long have you been a project manager in the company   

28 
Have you been a project manager in another firm and if so for how long (if not, please fill 

in 0) 
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Table 1 Descriptive Statistics 

Panel A: Archival data         

Variable N Mean SD Min p25 p50 p75 Max 

𝐴𝑉𝐺𝑅𝐸𝑆𝑈𝐿𝑇𝑖,𝑡 422 -0.029 0.099 -0.470 -0.066 -0.020 0.020 0.518 

𝐿𝑂𝑆𝑆𝑅𝐴𝑇𝐼𝑂𝑖,𝑡 422 0.475 0.248 0.000 0.329 0.481 0.617 1.000 

𝑆𝐴𝐿𝐴𝑅𝑌𝐶𝐻𝐺𝑖,𝑡 422 0.033 0.036 0.000 0.011 0.023 0.045 0.292 

𝑃𝑅𝑂𝐽𝐸𝐶𝑇_𝑁𝑈𝑀𝑖,𝑡 422 21.417 28.176 1.000 4.000 12.000 27.000 217.000 

𝐶𝑂𝑁𝑇𝑅𝐴𝐶𝑇_𝑁𝑈𝑀𝑖,𝑡 422 4.552 9.236 0.000 1.000 2.000 4.000 100.000 

𝐴𝐺𝐸𝑖,𝑡 422 46.960 7.556 30.000 40.000 47.000 52.000 63.000 

𝑀𝐴𝐿𝐸𝑖 422 0.879 0.326 0.000 1.000 1.000 1.000 1.000 

𝑇𝐸𝑁𝑈𝑅𝐸𝑖,𝑡 422 11.453 6.943 2.000 6.000 10.000 15.000 34.000 

Panel B: Survey data        

Variable N Mean SD Min p25 p50 p75 Max 

𝑀𝑂𝑁𝐼𝑇𝑂𝑅_𝐹𝑅𝐸𝑄𝑖  96 21.115 10.793 2.000 12.000 22.000 24.000 64.000 

𝐼𝑁𝑇𝐸𝑅𝐴𝐶𝑇𝑅𝐿𝑖 96 20.719 3.526 12.000 18.000 21.000 23.000 27.000 

𝐼𝑁𝑇𝐸𝑅𝐴𝐶𝑇𝑅𝐿_𝐹𝐴𝐶𝑖 96 0.031 0.864 -2.159 -0.636 0.222 0.669 1.535 

𝑉𝐴𝑅𝐴𝑁𝐴𝑖 96 14.313 2.621 9.000 12.000 14.000 16.000 20.000 

𝑉𝐴𝑅𝐴𝑁𝐴_𝑈𝑁𝐹𝐴𝑖  96 7.604 1.566 4.000 6.000 8.000 9.000 10.000 

𝑉𝐴𝑅𝐴𝑁𝐴_𝐹𝐴𝑖 96 6.708 1.635 3.000 6.000 6.000 8.000 10.000 

𝑂𝑉𝐸𝑅𝐶𝑂𝑁𝐹𝐼𝐷𝐸𝑁𝑇𝑖 96 0.406 0.494 0.000 0.000 0.000 1.000 1.000 

𝐽𝑈𝑁𝐼𝑂𝑅𝑖 96 0.240 0.429 0.000 0.000 0.000 0.000 1.000 

𝑇𝐸𝑁𝑈𝑅𝐸𝑖 96 11.708 7.482 0.000 6.000 10.000 15.000 39.000 

𝑈𝑁𝐷𝐸𝑅𝑃𝑀𝑖 96 0.344 0.477 0.000 0.000 0.000 1.000 1.000 

𝑆𝑈𝑃𝐻𝐸𝐿𝑃𝑖 96 0.014 0.899 -2.580 -0.311 -0.033 0.503 2.040 

𝑃𝑅𝑂𝐽𝐸𝐶𝑇_𝑁𝑈𝑀𝑖 96 6.469 9.318 1.000 3.000 4.000 6.000 75.000 

𝑅𝐸𝐿𝐴𝑇𝐼𝑂𝑁𝑆_𝑁𝑈𝑀𝑖 96 6.615 6.501 0.000 3.000 5.000 8.000 40.000 

𝐶𝑂𝑁𝑇𝑅𝐴𝐶𝑇_𝑁𝑈𝑀𝑖 96 2.969 2.874 0.000 1.500 2.000 3.000 15.000 

𝐶𝑂𝐿𝐿𝐸𝐴𝐺𝐸_𝑁𝑈𝑀𝑖 96 14.000 13.785 0.000 5.000 10.000 20.000 75.000 

𝐴𝐺𝐸𝑖 96 46.604 9.385 30.000 39.000 45.000 54.000 64.000 

𝐸𝐷𝑈𝐶𝐴𝑇𝐼𝑂𝑁𝑖  96 2.354 0.649 1.000 2.000 2.000 3.000 3.000 

𝐸𝑁𝐺𝐼𝑁𝐸𝐸𝑅𝐼𝑁𝐺𝑖 96 0.896 0.307 0.000 1.000 1.000 1.000 1.000 

𝐹𝑂𝑅𝑀𝐸𝑅𝐸𝑀𝑃𝑖 96 0.698 0.462 0.000 0.000 1.000 1.000 1.000 
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Table 2 Correlations and factor loadings 

Panel A: Archival data         

 1 2 3 4 5 6 7 8 

1. 𝐴𝑉𝐺𝑅𝐸𝑆𝑈𝐿𝑇𝑖,𝑡 1.000        

2. 𝐿𝑂𝑆𝑆𝑅𝐴𝑇𝐼𝑂𝑖,𝑡 -0.638 1.000       

3. 𝑆𝐴𝐿𝐴𝑅𝑌𝐶𝐻𝐺𝑖,𝑡 0.177 -0.123 1.000      

4. 𝐿𝑁𝑃𝑅𝑂𝐽𝐸𝐶𝑇_𝑁𝑈𝑀𝑖,𝑡 0.029 -0.111 0.024 1.000     

5. 𝐿𝑁𝐶𝑂𝑁𝑇𝑅𝐴𝐶𝑇_𝑁𝑈𝑀𝑖,𝑡 0.007 -0.112 0.017 0.722 1.000    

6. 𝐿𝑁𝐴𝐺𝐸𝑖,𝑡 -0.066 0.030 -0.404 -0.041 -0.039 1.000   

7. 𝑀𝐴𝐿𝐸𝑖 -0.006 -0.030 -0.097 -0.078 0.019 0.284 1.000  

8. 𝐿𝑁𝑇𝐸𝑁𝑈𝑅𝐸𝑖,𝑡 -0.126 0.036 -0.157 0.063 0.024 0.290 0.058 1.000 

Panel B: Survey data         

 1 2 3 4 5 6 7 8 9 10 

1. 𝑀𝑂𝑁𝐼𝑇𝑂𝑅_𝐹𝑅𝐸𝑄𝑖 1.000           

2. 𝐼𝑁𝑇𝐸𝑅𝐴𝐶𝑇𝑅𝐿𝑖 0.295  1.000          

3. 𝐼𝑁𝑇𝐸𝑅𝐴𝐶𝑇𝑅𝐿_𝐹𝐴𝐶𝑖 0.273  0.961  1.000         

4. 𝑉𝐴𝑅𝐴𝑁𝐴𝑖 0.132  0.429  0.437  1.000        

5. 𝑉𝐴𝑅𝐴𝑁𝐴_𝑈𝑁𝐹𝐴𝑖 0.130  0.424  0.445 0.810  1.000       

6. 𝑉𝐴𝑅𝐴𝑁𝐴_𝐹𝐴𝑖 0.087  0.281  0.274  0.827  0.341  1.000      

7. 𝑂𝑉𝐸𝑅𝐶𝑂𝑁𝐹𝐼𝐷𝐸𝑁𝑇𝑖 0.352 0.109  0.150  0.169  0.197  0.083  1.000     

8. 𝐽𝑈𝑁𝐼𝑂𝑅𝑖 -0.140 -0.157  -0.150  -0.125  -0.114  -0.171  -0.019  1.000    

9. 𝑈𝑁𝐷𝐸𝑅𝑃𝑀𝑖 -0.018 0.083  0.090  0.140  0.184  0.049  -0.197  0.056  1.000   

10. 𝑆𝑈𝑃𝐻𝐸𝐿𝑃𝑖 0.009 0.339 0.341 0.313 0.249 0.264 -0.096 0.248 -0.023 1.000 

Panel C: Factor Analysis 

 𝐼𝑁𝑇𝐸𝑅𝐴𝐶𝑇𝑅𝐿_𝐹𝐴𝐶𝑖 𝑆𝑈𝑃𝐻𝐸𝐿𝑃𝑖 

Discuss project progress with superior 0.207  

Discuss project progress with controller 0.494  

Discuss outcomes with controller 0.064  

Discuss outcomes with superior 0.211  

Use my performance to discuss changes in projects with the peers 0.123  

Project reports are used for discussion 0.097  

Help to understand the implications of the project  0.278 

Assess how certain events affect project outcomes  0.401 

What activities to take to enhance project control  0.333 

Correlations significant at 10% level or lower are reported in bold. 
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Table 3 Salary change and future performance 

 𝐴𝑉𝐺𝑅𝐸𝑆𝑈𝐿𝑇𝑖,𝑡 𝐿𝑂𝑆𝑆𝑅𝐴𝑇𝐼𝑂𝑖,𝑡 

𝑆𝐴𝐿𝐴𝑅𝑌𝐶𝐻𝐺𝑖,𝑡−1 0.708 -0.995 

 (2.91)*** (2.06)** 

𝐴𝑉𝐺𝑅𝐸𝑆𝑈𝐿𝑇𝑖,𝑡−1 0.336  

 (3.20)***  

𝐿𝑂𝑆𝑆𝑅𝐴𝑇𝐼𝑂𝑖,𝑡−1  0.264 

  (4.14)*** 

𝐿𝑁𝑃𝑅𝑂𝐽𝐸𝐶𝑇_𝑁𝑈𝑀𝑖,𝑡  0.002 -0.047 

 (0.16) (1.84)* 

𝐿𝑁𝐶𝑂𝑁𝑇𝑅𝐴𝐶𝑇_𝑁𝑈𝑀𝑖,𝑡 0.007 0.019 

 (0.63) (0.73) 

𝐿𝑁𝐴𝐺𝐸𝑖,𝑡 0.048 -0.196 

 (1.02) (1.62) 

𝑀𝐴𝐿𝐸𝑖 0.005 -0.010 

 (0.25) (0.20) 

𝐿𝑁𝑇𝐸𝑁𝑈𝑅𝐸𝑖,𝑡 -0.016 0.000 

 (1.24) (0.02) 
Intercept -0.195 1.189 

 (1.10) (2.71)*** 

Year effect Yes Yes 
Department control Yes Yes 

Cluster error Individual level Individual level 

Adjusted R2 0.230 0.282 
N 422 422 

+, *, ** and *** indicates significance at the 15%, 10%, 5% and 1% level (two-tailed). T-values are presented in the 

brackets.  
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Table 4 Overconfidence, experience and interactive-control 

Panel A: : Internal control, overconfidence and experience 

Dependent variable: 𝑀𝑂𝑁𝐼𝑇𝑂𝑅_𝐹𝑅𝐸𝑄𝑖 𝐼𝑁𝑇𝑅𝐴𝐶𝑇𝑅𝐿𝑖 𝐼𝑁𝑇𝑅𝐴𝐶𝑇𝑅𝐿_𝐹𝐴𝐶𝑖 

𝐽𝑈𝑁𝐼𝑂𝑅𝑖 -0.337 -2.754 -0.640 

 (1.83)* (2.44)** (2.28)** 

𝑈𝑁𝐷𝐸𝑅𝑃𝑀𝑖 -0.186 -1.067 -0.213 

 (0.83) (0.76) (0.64) 

𝐽𝑈𝑁𝐼𝑂𝑅𝑖 ∗ 𝑈𝑁𝐷𝐸𝑅𝑃𝑀𝑖 0.553 2.704 0.636 

 (1.89)* (2.00)* (1.95)* 

𝑂𝑉𝐸𝑅𝐶𝑂𝑁𝐹𝐼𝐷𝐸𝑁𝑇𝑖 0.353 -0.047 0.082 

 (2.65)** (0.06) (0.43) 

𝑂𝑉𝐸𝑅𝐶𝑂𝑁𝐹𝐼𝐷𝐸𝑁𝑇𝑖 ∗ 𝑈𝑁𝐷𝐸𝑅𝑃𝑀𝑖 0.398 3.793 0.902 

 (1.74)* (2.69)** (2.62)** 

𝑆𝑈𝑃𝐻𝐸𝐿𝑃𝑖 0.039 1.495 0.372 

 (0.77) (3.49)*** (3.66)*** 

𝐿𝑁𝑃𝑅𝑂𝐽𝐸𝐶𝑇_𝑁𝑈𝑀𝑖 0.159 0.138 -0.011 

 (1.95)* (0.26) (0.10) 

𝐿𝑁𝑅𝐸𝐿𝐴𝑇𝐼𝑂𝑁𝑆_𝑁𝑈𝑀𝑖 0.042 0.210 0.023 

 (0.49) (0.40) (0.17) 

𝐿𝑁𝑆𝐶𝑂𝑁𝑇𝑅𝐴𝐶𝑇𝑂𝑅_𝑁𝑈𝑀𝑖 -0.068 -0.398 -0.065 

 (0.72) (0.65) (0.44) 

𝐿𝑁𝐶𝑂𝐿𝐿𝐸𝐴𝐺𝐸_𝑁𝑈𝑀𝑖 -0.039 0.589 0.173 

 (0.61) (1.63)+ (1.94)* 

𝐿𝑁𝐴𝐺𝐸𝑖 0.061 0.252 0.187 

 (0.15) (0.14) (0.45) 

𝐸𝐷𝑈𝐶𝐴𝑇𝐼𝑂𝑁𝑖 0.019 -0.378 -0.036 

 (0.27) (0.82) (0.31) 

𝐸𝑁𝐺𝐼𝑁𝐸𝐸𝑅𝐼𝑁𝐺𝑖 0.259 1.698 0.601 

 (1.86)* (1.77)* (2.43)** 

𝐹𝑂𝑅𝑀𝐸𝑅𝐸𝑀𝑃𝑖 -0.215 -0.230 0.001 

 (1.60)+ (0.28) (0.01) 
Intercept 2.315 18.197 -1.453 

 (1.40) (2.29)** (0.79) 

Error control Department Department Department 
Adjusted R2 0.144 0.216 0.263 

N 96 96 96 

+, *, ** and *** indicates significance at the 15%, 10%, 5% and 1% level (two-tailed). T-values are presented in the 

brackets.  
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Panel B: Monitoring frequency analyzed separately for supervisors and controllers 

Dependent variable: 𝑀𝑂𝑁𝐼𝑇𝑂𝑅_𝐹𝑅𝐸𝑄_𝑆𝑖 𝑀𝑂𝑁𝐼𝑇𝑂𝑅_𝐹𝑅𝐸𝑄_𝐶𝑖 

𝐽𝑈𝑁𝐼𝑂𝑅𝑖 -0.412 -0.211 

 (2.90)*** (0.92) 

𝑈𝑁𝐷𝐸𝑅𝑃𝑀𝑖 -0.252 -0.035 

 (0.96) (0.18) 

𝐽𝑈𝑁𝐼𝑂𝑅𝑖 ∗ 𝑈𝑁𝐷𝐸𝑅𝑃𝑀𝑖 0.612 0.431 

 (2.27)** (1.48)+ 

𝑂𝑉𝐸𝑅𝐶𝑂𝑁𝐹𝐼𝐷𝐸𝑁𝑇𝑖 0.318 0.350 

 (1.86)* (2.68)** 

𝑂𝑉𝐸𝑅𝐶𝑂𝑁𝐹𝐼𝐷𝐸𝑁𝑇𝑖 ∗ 𝑈𝑁𝐷𝐸𝑅𝑃𝑀𝑖 0.455 0.238 

 (1.58)+ (1.22) 

𝑆𝑈𝑃𝐻𝐸𝐿𝑃𝑖 0.125 -0.104 

 (1.69)* (1.69)* 

𝐿𝑁𝑃𝑅𝑂𝐽𝐸𝐶𝑇_𝑁𝑈𝑀𝑖 0.120 0.133 

 (1.40) (1.57)+ 

𝐿𝑁𝑅𝐸𝐿𝐴𝑇𝐼𝑂𝑁𝑆_𝑁𝑈𝑀𝑖 0.000 0.078 

 (0.00) (0.82) 

𝐿𝑁𝑆𝐶𝑂𝑁𝑇𝑅𝐴𝐶𝑇𝑂𝑅_𝑁𝑈𝑀𝑖 -0.091 -0.054 

 (0.71) (0.71) 

𝐿𝑁𝐶𝑂𝐿𝐿𝐸𝐴𝐺𝐸_𝑁𝑈𝑀𝑖 0.029 -0.036 

 (0.30) (0.60) 

𝐿𝑁𝐴𝐺𝐸𝑖 0.379 -0.336 

 (0.87) (0.86) 

𝐸𝐷𝑈𝐶𝐴𝑇𝐼𝑂𝑁𝑖 0.053 -0.056 

 (0.57) (0.75) 

𝐸𝑁𝐺𝐼𝑁𝐸𝐸𝑅𝐼𝑁𝐺𝑖 0.433 0.087 

 (2.47)** (0.59) 

𝐹𝑂𝑅𝑀𝐸𝑅𝐸𝑀𝑃𝑖 -0.130 -0.290 

 (0.89) (2.10)** 

Intercept 0.148 3.567 
 (0.08) (2.17)** 

Error control Department Department 

Adjusted R2 0.117 0.145 
N 96 96 

+, *, ** and *** indicates significance at the 15%, 10%, 5% and 1% level (two-tailed). T-values are presented in the 

brackets.  
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Table 5 Overconfidence, experience and variance analysis 

Dependent variable: 𝑉𝐴𝑅𝐴𝑁𝐴𝑖 𝑉𝐴𝑅𝐴𝑁𝐴_𝑈𝑁𝐹𝐴𝑖 𝑉𝐴𝑅𝐴𝑁𝐴_𝐹𝐴𝑖 

𝐽𝑈𝑁𝐼𝑂𝑅𝑖 -2.249 -1.442 -0.806 

 (3.84)*** (5.34)*** (1.79)* 

𝑈𝑁𝐷𝐸𝑅𝑃𝑀𝑖 0.593 0.595 -0.002 

 (0.77) (1.17) (0.00) 

𝐽𝑈𝑁𝐼𝑂𝑅𝑖 ∗ 𝑈𝑁𝐷𝐸𝑅𝑃𝑀𝑖 2.165 1.175 0.990 

 (2.65)** (2.09)** (1.83)* 

𝑂𝑉𝐸𝑅𝐶𝑂𝑁𝐹𝐼𝐷𝐸𝑁𝑇𝑖 0.949 0.798 0.151 

 (1.45) (2.37)** (0.32) 

𝑂𝑉𝐸𝑅𝐶𝑂𝑁𝐹𝐼𝐷𝐸𝑁𝑇𝑖 ∗ 𝑈𝑁𝐷𝐸𝑅𝑃𝑀𝑖 0.481 0.153 0.328 

 (0.51) (0.27) (0.49) 

𝑆𝑈𝑃𝐻𝐸𝐿𝑃𝑖 1.030 0.579 0.452 

 (3.30)*** (3.47)*** (2.29)** 

𝐿𝑁𝑃𝑅𝑂𝐽𝐸𝐶𝑇_𝑁𝑈𝑀𝑖 -0.630 -0.379 -0.252 

 (1.68)* (1.88)* (0.99) 

𝐿𝑁𝑅𝐸𝐿𝐴𝑇𝐼𝑂𝑁𝑆_𝑁𝑈𝑀𝑖 0.206 -0.070 0.276 

 (0.45) (0.29) (0.87) 

𝐿𝑁𝑆𝐶𝑂𝑁𝑇𝑅𝐴𝐶𝑇𝑂𝑅_𝑁𝑈𝑀𝑖 0.559 0.286 0.273 

 (1.25) (1.22) (0.91) 

𝐿𝑁𝐶𝑂𝐿𝐿𝐸𝐴𝐺𝐸_𝑁𝑈𝑀𝑖 0.244 0.010 0.234 

 (0.66) (0.05) (1.02) 

𝐿𝑁𝐴𝐺𝐸𝑖 -1.138 0.127 -1.265 

 (0.82) (0.16) (1.20) 

𝐸𝐷𝑈𝐶𝐴𝑇𝐼𝑂𝑁𝑖 -0.233 0.153 -0.386 

 (0.50) (0.51) (1.44) 

𝐸𝑁𝐺𝐼𝑁𝐸𝐸𝑅𝐼𝑁𝐺𝑖 0.867 0.361 0.506 

 (1.29) (0.82) (0.93) 

𝐹𝑂𝑅𝑀𝐸𝑅𝐸𝑀𝑃𝑖 -0.188 -0.032 -0.156 

 (0.32) (0.11) (0.34) 

Intercept 17.572 6.463 11.109 
 (3.02)*** (1.97)* (2.49)** 

Error control Department Department Department 

Adjusted R2 0.211 0.184 0.086 
N 96 96 96 

+, *, ** and *** indicates significance at the 15%, 10%, 5% and 1% level (two-tailed). T-values are presented in the 

brackets.  
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Table 6 Robustness test for experience 

Panel A: Intra-control    

Dependent variable: 𝑀𝑂𝑁𝐼𝑇𝑂𝑅_𝐹𝑅𝐸𝑄𝑖 𝐼𝑁𝑇𝑅𝐴𝐶𝑇𝑅𝐿𝑖 𝐼𝑁𝑇𝑅𝐴𝐶𝑇𝑅𝐿_𝐹𝐴𝐶𝑖 

𝐽𝑈𝑁𝐼𝑂𝑅𝑖 -0.232 -4.342 -1.149 

 (1.29) (5.28)*** (5.65)*** 

𝑈𝑁𝐷𝐸𝑅𝑃𝑀𝑖 -0.075 -0.508 -0.078 

 (0.34) (0.38) (0.23) 

𝐽𝑈𝑁𝐼𝑂𝑅𝑖 ∗ 𝑈𝑁𝐷𝐸𝑅𝑃𝑀𝑖 0.423 3.984 1.011 

 (1.04) (2.37)** (2.40)** 

𝑂𝑉𝐸𝑅𝐶𝑂𝑁𝐹𝐼𝐷𝐸𝑁𝑇𝑖 0.379 0.235 0.152 

 (2.85)*** (0.28) (0.82) 

𝑂𝑉𝐸𝑅𝐶𝑂𝑁𝐹𝐼𝐷𝐸𝑁𝑇𝑖 ∗ 𝑈𝑁𝐷𝐸𝑅𝑃𝑀𝑖 0.365 3.505 0.825 

 (1.59)+ (2.38)** (2.27)** 

𝑆𝑈𝑃𝐻𝐸𝐿𝑃𝑖 0.030 1.352 0.338 

 (0.58) (3.17)*** (3.41)*** 

𝐿𝑁𝑃𝑅𝑂𝐽𝐸𝐶𝑇_𝑁𝑈𝑀𝑖 0.168 0.271 0.017 

 (2.10)** (0.54) (0.16) 

𝐿𝑁𝑅𝐸𝐿𝐴𝑇𝐼𝑂𝑁𝑆_𝑁𝑈𝑀𝑖 0.032 0.128 0.002 

 (0.34) (0.24) (0.01) 

𝐿𝑁𝑆𝐶𝑂𝑁𝑇𝑅𝐴𝐶𝑇𝑂𝑅_𝑁𝑈𝑀𝑖 -0.059 -0.202 -0.014 

 (0.56) (0.30) (0.09) 

𝐿𝑁𝐶𝑂𝐿𝐿𝐸𝐴𝐺𝐸_𝑁𝑈𝑀𝑖 -0.031 0.570 0.164 

 (0.50) (1.62)+ (1.91)* 

𝐿𝑁𝐴𝐺𝐸𝑖 0.202 1.026 0.325 

 (0.57) (0.66) (0.91) 

𝐸𝐷𝑈𝐶𝐴𝑇𝐼𝑂𝑁𝑖 0.013 -0.399 -0.039 

 (0.17) (0.79) (0.33) 

𝐸𝑁𝐺𝐼𝑁𝐸𝐸𝑅𝐼𝑁𝐺𝑖 0.249 1.595 0.577 

 (1.90)* (1.86)* (2.50)** 

𝐹𝑂𝑅𝑀𝐸𝑅𝐸𝑀𝑃𝑖 -0.178 0.205 0.108 

 (1.37) (0.24) (0.55) 
Intercept 1.672 14.312 -2.184 

 (1.17) (2.11)** (1.39) 

Error control Department Department Department 
Adjusted R2 0.104 0.199 0.261 

N 96 96 96 

+, *, ** and *** indicates significance at the 15%, 10%, 5% and 1% level (two-tailed). T-values are presented in the 

brackets.  
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Panel B: Variance analysis    

Dependent variable: 𝑉𝐴𝑅𝐴𝑁𝐴𝑖 𝑉𝐴𝑅𝐴𝑁𝐴_𝑈𝑁𝐹𝐴𝑖 𝑉𝐴𝑅𝐴𝑁𝐴_𝐹𝐴𝑖 

𝐽𝑈𝑁𝐼𝑂𝑅𝑖 -1.699 -1.057 -0.642 

 (2.52)** (3.43)*** (1.02) 

𝑈𝑁𝐷𝐸𝑅𝑃𝑀𝑖 0.953 0.713 0.241 

 (1.17) (1.37) (0.53) 

𝐽𝑈𝑁𝐼𝑂𝑅𝑖 ∗ 𝑈𝑁𝐷𝐸𝑅𝑃𝑀𝑖 2.361 1.802 0.560 

 (2.18)** (2.80)*** (0.62) 

𝑂𝑉𝐸𝑅𝐶𝑂𝑁𝐹𝐼𝐷𝐸𝑁𝑇𝑖 1.115 0.902 0.213 

 (1.78)* (2.91)*** (0.46) 

𝑂𝑉𝐸𝑅𝐶𝑂𝑁𝐹𝐼𝐷𝐸𝑁𝑇𝑖 ∗ 𝑈𝑁𝐷𝐸𝑅𝑃𝑀𝑖 0.384 0.135 0.249 

 (0.40) (0.24) (0.38) 

𝑆𝑈𝑃𝐻𝐸𝐿𝑃𝑖 0.921 0.500 0.421 

 (3.01)*** (2.90)*** (2.18)** 

𝐿𝑁𝑃𝑅𝑂𝐽𝐸𝐶𝑇_𝑁𝑈𝑀𝑖 -0.490 -0.263 -0.227 

 (1.33) (1.35) (0.91) 

𝐿𝑁𝑅𝐸𝐿𝐴𝑇𝐼𝑂𝑁𝑆_𝑁𝑈𝑀𝑖 0.163 -0.102 0.266 

 (0.34) (0.40) (0.82) 

𝐿𝑁𝑆𝐶𝑂𝑁𝑇𝑅𝐴𝐶𝑇𝑂𝑅_𝑁𝑈𝑀𝑖 0.641 0.321 0.320 

 (1.46)+ (1.35) (1.07) 

𝐿𝑁𝐶𝑂𝐿𝐿𝐸𝐴𝐺𝐸_𝑁𝑈𝑀𝑖 0.305 0.068 0.236 

 (0.79) (0.30) (1.00) 

𝐿𝑁𝐴𝐺𝐸𝑖 0.102 1.098 -0.996 

 (0.09) (1.38) (1.08) 

𝐸𝐷𝑈𝐶𝐴𝑇𝐼𝑂𝑁𝑖 -0.268 0.126 -0.394 

 (0.53) (0.38) (1.42) 

𝐸𝑁𝐺𝐼𝑁𝐸𝐸𝑅𝐼𝑁𝐺𝑖 0.789 0.336 0.452 

 (1.14) (0.75) (0.87) 

𝐹𝑂𝑅𝑀𝐸𝑅𝐸𝑀𝑃𝑖 0.078 0.133 -0.054 

 (0.13) (0.44) (0.12) 

Intercept 11.943 2.120 9.823 
 (2.32)** (0.62) (2.55)** 

Error control Department Department Department 

Adjusted R2 0.149 0.119 0.061 
N 96 96 96 

+, *, ** and *** indicates significance at the 15%, 10%, 5% and 1% level (two-tailed). T-values are presented in the 

brackets.  
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Table 7 Leadership, tenure and overconfidence 

Dependent variable: 𝑅𝑈𝐿𝐸𝑆𝐸𝑇𝑇𝐼𝑁𝐺𝑖 𝑆𝑈𝑃𝐻𝐸𝐿𝑃𝑖 

𝐽𝑈𝑁𝐼𝑂𝑅𝑖 -0.512 0.428 

 (2.41)** (1.86)* 

𝑂𝑉𝐸𝑅𝐶𝑂𝑁𝐹𝐼𝐷𝐸𝑁𝑇𝑖 -0.046 -0.205 

 (0.26) (1.06) 

𝐿𝑁𝑃𝑅𝑂𝐽𝐸𝐶𝑇_𝑁𝑈𝑀𝑖 -0.098 -0.021 

 (0.87) (0.17) 

𝐿𝑁𝑅𝐸𝐿𝐴𝑇𝐼𝑂𝑁𝑆_𝑁𝑈𝑀𝑖 -0.140 -0.040 

 (0.90) (0.20) 

𝐿𝑁𝑆𝐶𝑂𝑁𝑇𝑅𝐴𝐶𝑇𝑂𝑅_𝑁𝑈𝑀𝑖 -0.006 0.135 

 (0.03) (0.70) 

𝐿𝑁𝐶𝑂𝐿𝐿𝐸𝐴𝐺𝐸_𝑁𝑈𝑀𝑖 -0.039 0.056 

 (0.27) (0.49) 

𝐿𝑁𝐴𝐺𝐸𝑖 -0.300 -0.682 

 (0.59) (1.05) 

𝐸𝐷𝑈𝐶𝐴𝑇𝐼𝑂𝑁𝑖 0.164 -0.106 

 (1.19) (0.84) 

𝐸𝑁𝐺𝐼𝑁𝐸𝐸𝑅𝐼𝑁𝐺𝑖 0.100 0.078 

 (0.35) (0.24) 

𝐹𝑂𝑅𝑀𝐸𝑅𝐸𝑀𝑃𝑖 0.483 -0.161 

 (2.09)** (0.77) 

Intercept 0.987 2.705 
 (0.48) (0.92) 

Error control Department Department 

R2 0.157 0.100 
N 96 96 

+, *, ** and *** indicates significance at the 15%, 10%, 5% and 1% level (two-tailed). T-values are presented in the 

brackets.  

 

 

 

 

 


