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corporations. However, a corporation’s ability to invest in learning is restrained by managerial 
preferences for low-risk and short-term investments. Such managerial myopia can be induced 
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Yrityksen kykyä investoida oppimiseen rajoittaa kuitenkin johdon taipumus suosia 
investointeja, joilla on alhainen riski ja lyhyt takaisinmaksuaika. Tällaista lyhytnäköisyyttä voi 
aiheuttaa liiallinen turvautuminen lyhyen aikavälin taloudelliseen tulokseen perustuvaan 
ohjaukseen, jolloin yritystä ohjataan vertaamalla toteutunutta taloudellista tulosta 
vuosittaisiin tai lyhyemmän aikavälin tavoitteisiin. Aiempi tutkimus yritysten 
hallinnointitavoista ja yritysten sisäisistä ohjaustavoista on tunnistanut mekanismeja, joilla 
lyhytnäköisyyttä voidaan vähentää, mutta aiempi tutkimus on keskittynyt yritysten ylimpään 
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1. Introduction 

1.1 Background 

The past research on managerial myopia suggests that an excessive 

preference for low risk and short-term investments restrains an 

organization’s ability to allocate resources to learning new knowledge that 

is likely to take a long time to generate income (e.g., Hayes and Abernathy, 

1980;  Hill,  1985;  Porter,  1992;  Hoskisson  et  al.,  1993;  Jensen,  1993;  

Levinthal  and  March,  1993;  Laverty,  1996;  Zahra,  1996;  Miller,  2002;  

Marginson and McAulay, 2008: Barrett, 2010). Managerial myopia can be 

induced by an excessive reliance on the short-term financial control of 

management, which is based on the comparison of actual income relative to 

annual or shorter-term targets. Such a short-term focus can reduce 

investments in learning new knowledge that is likely to take a long time to 

generate income and may eventually erode an organization’s ability to 

remain competitive in a changing environment over time (Leonard-Barton, 

1992; Levinthal and March, 1993; Utterback, 1994; Christensen and Bower, 

1996). Managerial myopia has been observed to be a common dilemma 

faced by numerous organizations that limits wealth creation. A common 

indication of the prevalence of managerial myopia is incessant discussions 

in the public media about degrading competitiveness and calls for 

innovation to improve competitiveness. 

Previous research on corporate governance and organizational control has 

addressed the dilemma of managerial myopia. Such research has 

contributed to an understanding of how corporate governance and 

organizational controls can be employed to curb managerial myopia within 

organizations. The literature on corporate governance is based on agency 

theory, which suggests that equity-based incentives such as stock and stock 

options can be applied to avoid excessive managerial myopia (Jensen and 

Meckling, 1976; Holmström, 1979; Fama, 1980; Fama and Jensen, 1983a, 

1983b). Agency theory further contends that equity-based incentives do not 

provide a perfect solution and can be complemented by monitoring. 

Corporate governance regards boards of directors as the main monitoring 
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mechanism. In its monitoring role, a board assesses management’s ability 

and effort and the external factors that influence shareholder return. If a 

board  of  directors  perceives  a  need  for  improvement  by  management  to  

increase shareholder return, the board can adjust the management of the 

organization by modifying incentives or changing the management 

personnel. 

Whereas corporate governance focuses on the apex of an organization by 

investigating the role of incentives and the board of directors in controlling 

the CEO, the research on corporate internal controls focuses on studying 

the next level down in the organizational hierarchy. In particular, it 

investigates how the corporate management of a multidivisional firm 

controls the divisional management that reports to the corporate CEO (e.g., 

Gupta, 1987; Hill and Hoskisson, 1987; Baysinger and Hoskisson, 1989, 

1990; Hitt et al., 1990; Goold and Quinn, 1990; Hoskisson et al., 1991, 1993; 

Johnson et al., 1993; Hitt et al., 1996; Barringer and Bluedorn, 1999). 

Corporate management can apply strategic controls to evaluate the 

strategies by division management. As a consequence, division 

management can also be evaluated based on its longer-term strategic 

decisions rather than by its short-term financial performance. This method 

of evaluation is expected to motivate division management to pay more 

attention to sustaining longer-term competitiveness. 

In summary, previous research on corporate governance and strategic 

controls provides a number of controls against managerial myopia, but that 

research focused on boards, CEOs and division management. Board 

monitoring and strategic controls are not as applicable to control beneath 

the upper echelons. In addition, the effectiveness of equity-based incentives 

is reduced considerably at lower organizational levels because the decisions 

of an individual manager can only have a marginal effect on the total 

organizational income, which determines the outcomes of equity-based 

incentives (Baker et al., 1988; Baker, 1992, Balkin, et al., 2000; Zenger and 

Marshall, 2000). 

In conclusion, there is a lack of understanding about the controls that can 

be used against managerial myopia at lower organizational levels. However, 

most individuals who are employed by large organizations work at lower 

organizational levels. Additionally, the bulk of the decisions that determine 

organizational income are made at lower organizational levels. Therefore, 

the difficulty of controlling managerial myopia at lower levels is expected to 

impose a substantial limitation on an organization’s ability to invest in 

learning new knowledge that is likely to take a long time to generate 

income. An improved understanding of how to curb managerial myopia at 
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lower organizational levels could help organizations to better sustain their 

long-term competitiveness. 

1.2 Research problem and objectives 

This research aims to fill the gap in the understanding of the controls that 

can be used against managerial myopia at the lower organizational levels. 

This research problem is addressed with the following main research 

question: 

How can large organizations better control against managerial myopia 

at lower organizational levels to increase investments in learning new 

knowledge that is likely to take a long time to generate income? 

This main research question is addressed in three stages and guided by 

three further questions. The existing knowledge about controls against 

managerial myopia is used as a starting point to search for answers to the 

main research question. This first stage is driven by the following question: 

1. How can the known control mechanisms be extended for 

application at lower organizational levels? 

This question is addressed by an overview of the extant research on 

boards of directors and corporate internal controls. Based on this review, a 

number of controls against managerial myopia at the upper echelons are 

identified and then modified for use at lower organizational levels. As a 

result, a model of the control mechanisms at lower organizational levels is 

developed. In the next phase, this study investigates how such control 

mechanisms can actually curb managerial myopia. This investigation is 

guided by the second question:  

2. How do investments  in  learning new knowledge that  is  likely  to  

take a long time to generate income depend on the use of controls 

against managerial myopia at lower organizational levels? 

This question is examined to determine how the identified controls can 

both encourage and impede the ability and motivation of decision makers 

at lower organizational levels to invest in the learning that is needed to 

support an organization’s long-term competitiveness. The theory is 

formulated as a number hypotheses for empirical testing. In addition to the 

control mechanisms themselves, the extant literature on corporate 
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governance and organizational learning is also reviewed to identify other 

factors that can influence managerial myopia and the effect of control 

mechanisms in curbing managerial myopia and increasing investments in 

learning new knowledge that is likely to take a long time to generate 

income. This issue is addressed by the following third question: 

3. What other factors can influence managerial myopia and the 

effect of control mechanisms in increasing investments in 

learning new knowledge that is likely to take a long time to 

generate income? 

The objective of this study is to identify the controls against managerial 

myopia at the lower organizational levels of large organizations. In 

particular, this study aims to conceptualize the mechanisms for how these 

controls against managerial myopia influence investments in learning new 

knowledge that is likely to take a long time to generate income. This study 

also aims to formulate a theory of empirically testable hypotheses and to 

actually test those hypotheses. Finally, this study seeks to provide tangible 

recommendations to practitioners for reducing managerial myopia in large 

organizations. 

1.3 Research approach and methods 

The construction of the theoretical model is guided by the research 

problem  and  question.  The  basis  is  an  overview  of  the  extant  body  of  

knowledge that is related to the research problem. In particular, the past 

research on corporate governance, corporate internal controls, investment 

in learning, and managerial myopia are reviewed. The known control 

mechanisms that are applicable to the organizational upper echelons are 

utilized as the basis for a theory of controls against managerial myopia at 

lower  organizational  levels.  The  theory  of  this  study  is  formulated  as  a  

number of hypotheses that can be tested empirically. 

The hypotheses of this study are tested on the data of research and 

development projects in a large industrial corporation. When the interest of 

research regards managers at the lower levels of an organization, a detailed 

focus on a single firm provides certain gains. Organizational processes are 

usually complex and rich in subtlety. Organizational phenomena tend to 

have a temporal dimension of dynamism that can be best captured by 

longitudinal data (e.g., Pettigrew, 1992). A focus on one organization helps 

to provide a more comprehensive and longitudinal understanding of the 

details that are related to the phenomena that influence decisions by 
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individuals  (e.g.,  Siggelkow,  2007).  The  methods  that  were  used  in  this  

study are discussed in more detail in chapter 4. 

The data on the research and development projects were obtained from 

the corporation’s management information systems. The sample consisted 

of the over 260 million euros invested in 2,147 research and development 

projects over a thirteen-year period between 1997 and 2009. The 

hypotheses were tested empirically with quantitative statistical methods 

using a regression analysis. Finally, based on the empirical findings, 

conclusions are drawn for both theoretical and practical implications. 

1.4 Scope 

The theoretical scope of this study focuses on large organizations that 

have several organizational levels. In small companies, in which most of the 

decisions that influence long-term competiveness are made by the 

management team, the controls against managerial myopia, which focus on 

upper echelons and have been identified by previous research, are likely to 

be effective. 

The empirical findings of this study are based on a single large industrial 

company. When the focus is on the managers at the lower levels of an 

organization, the focus on a single firm provides certain gains. 

Organizational processes are usually complex and rich in subtlety. 

Organizational phenomena tend to have a temporal dimension of 

dynamism that can be best captured by longitudinal data (e.g., Pettigrew, 

1992).  The  focus  on  one  organization  helps  to  provide  a  more  

comprehensive and longitudinal understanding of the details that are 

related to the phenomena that influences the decisions that are made by 

individuals (e.g., Siggelkow, 2007). 

The  generalizability  of  the  findings  from  a  study  that  is  based  on  the  

investigation of only one organization is inherently suspect. Any finding can 

be due to something that is idiosyncratic to the organization, and similar 

phenomena may not exist in most other organizations. This risk can be 

minimized by sampling an organization that is a typical representative of 

many similar organizations and does not have idiosyncratic characteristics 

that would be critical to the findings. To address the potential limitation of 

the generalizability of the findings, a typical industrial corporation was 

chosen for investigation. To further minimize the risk of any idiosyncratic 

characteristics, the corporation and the processes within the organization 

are analyzed and described in detail. This description suggests that the 

activities within the organization closely match the findings of previous 

literature on corporations, and no idiosyncratic characteristics that are 
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critical to the findings are observed. Therefore, the findings from this study 

are assumed to be generalizable to a broader population of similar 

corporations. 

The empirical data consist of research and development projects. 

Research and development expenditure has been widely used in the past 

research to measure the activities that are related to long-term learning in 

firms (e.g., Hoskisson and Hitt, 1988; Hitt et al, 1991; Hoskisson et al., 

1993; Helfat, 1994a, 1994b; Hitt et al, 1996; Hundley et al., 1996; Palmer 

and Wiseman, 1999; Greve, 2003; Lee and O’Neill, 2003; Chen and Miller, 

2007; Sanders and Hambrick, 2007; Chen, 2008; Kim et al., 2008). 

Research and development projects are expected to effectively represent the 

general investments in learning new knowledge that is likely to take a long 

time to generate income, but adequate caution is nevertheless warranted in 

generalizing the results to different types of long-term learning. 

1.5 The structure of the dissertation 

Following this introduction, chapter 2 provides a literature review. 

Chapter 3 formulates the theory and hypotheses. Methods, including the 

empirical research context and operational variables, are described in 

chapter 4. The empirical results are presented in chapter 5. Finally, chapter 

6 discusses the conclusions of the research, including the practical 

implications and avenues for future research. 



10 

2. Literature review 

This chapter reviews the theories and literature that are relevant for the 

theory and hypotheses developed in chapter 3. The review of the theories 

and literature is driven by the research question that asks how large 

organizations can improve controls against managerial myopia at lower 

organizational levels to increase investments in learning new knowledge 

that is likely to take a long time to generate income. To address this 

research question, the literature on corporate governance, corporate 

internal controls, investment in learning, and managerial myopia are 

reviewed. Before the review of this literature, the relevant theoretical 

perspectives are introduced. These perspectives include agency theory, 

organizational control theory, and resource dependence theory. 

The literature on corporate governance and corporate internal controls is 

reviewed to provide an understanding of how large organizations can be 

controlled. The literature on board of directors focuses on the very apex of 

an organization, investigating the shareholder-board and board-CEO 

dyads. On the other hand, the literature on corporate internal controls 

focuses on the next level of organizational hierarchy, the relationship 

between CEOs and division managers. 

The literature on investment in learning is reviewed to provide an 

understanding of the factors that influence the amount of resources that are 

invested in learning. Once the literature on corporate governance, 

corporate internal controls, and investment in learning are reviewed, the 

literature on managerial myopia is reviewed to provide an understanding of 

how investments in learning can be bounded by the limitations of 

organizational controls. This review provides the basis for the following 

chapter, which examines how known organizational controls can be 

extended to reduce the managerial myopia that limits investments in 

learning.
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2.1 Relevant theoretical perspectives 

2.1.1 Agency theory 

Agency theory explains how a firm can be organized with separate owners 

and management (Ross, 1973; Jensen and Meckling, 1976; Harris and 

Raviv, 1978, 1979; Holmström, 1979; Fama, 1980; Fama and Jensen, 1983a, 

1983b). Agency theory and related research is discussed in detail in many 

reviews (e.g., Eisenhardt, 1989; Shleifer and Vishny, 1997; Dalton et al., 

2007). 

Jensen and Meckling (1976, p. 308) define an agency relationship as “a 

contract under which one or more persons (the principal(s)) engage 

another person (the agent) to perform some service on their behalf which 

involves delegating some decision making authority to the agent.” For 

example, in a corporate context, agency theory is applied by regarding 

shareholders as principals and a CEO as an agent. Agency theory has its 

roots in economics and is deduced from a number of assumptions through 

mathematical analysis. The main assumptions of agency theory are related 

to self-interest, asymmetric information, and the risk aversion of a principal 

and agent. 

Agency theory assumes that both a principal and agent maximize their 

self-interest. Because the desires and goals of the principal and the agent 

are usually different, an agency creates a conflict of interests. In particular, 

the agent can take actions that benefit the agent at the cost of the principal. 

The self-interest of the agent is neither hypothetical nor marginal but has 

been found in many empirical studies. For example, Shleifer and Vishny 

(1997) provide several examples of how agents have benefited at the cost of 

principals. As an example, they illustrate how in some cases, management 

has made decisions to buy corporate assets from firms that were owned by 

management at a 99 percent discount, thereby practically appropriating the 

wealth of the shareholders. In conclusion, a principal has reason to be 

concerned about the self-interest and mischief of an agent. A principal is 

even unlikely to hire an agent in the first place unless the principal can 

somehow curb the agent’s actions. Agency theory seeks to determine how a 

principal can best motivate an agent to take actions that benefit the 

principal.

If a principal can directly observe the actions that are taken by an agent 

and their outcomes without any uncertainty, it is straightforward for the 

principal to motivate the agent simply by compensating the agent based on 

the actions that were taken by the agent. The principal and agent can make 

a contract that defines how much the principal will pay for the agent once 
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the agent has taken each action.  The principal then observes the actions of 

the agent and pays the agent according to the contract. 

However, the principal usually cannot fully observe the agent’s actions or 

their influence on outcomes directly. This is the assumption of asymmetric 

information. In this case, the principal cannot compensate the agent based 

on observed actions. If the principal would just hire the agent without being 

able to observe what the agent does, the principal would expect the agent to 

take actions with self-interest, which could be quite harmful for the 

principal. Thus, the principal would not hire the agent in the first place. 

However, agency theory suggests that a principal can solve this problem by 

making an agent’s compensation contingent on the principal’s income. For 

example, a principal and an agent can make a contract that specifies that 

the agent gets a certain percentage of the principal’s income. When the 

agent’s income depends on the principal’s income, the agent is motivated to 

take actions that increase the principal’s income. 

Agency theory further shows that even when an agent’s income depends 

on a principal’s income, the agent still may not take the actions preferred by 

the principal because the principal and agent can have different risk 

preferences. The risk preferences can differ because the principal and agent 

have different levels of wealth. In addition, the principal can diversify his or 

her wealth among many agencies, and one agency influences only a minor 

part of the principal’s wealth. On the other hand, the agent is likely to get 

most of his or her income from only one agency. Therefore, the variation in 

the income from one agency has a much larger impact on the agent’s than 

on the principal’s total wealth. The agent is likely to take actions to adjust 

the variation of the agency’s income to optimize personal risk, but such 

variation is likely to be less than preferred by the principal. Agency theory 

notes that because of this dilemma of risk aversion by an agent, a principal 

cannot fully align the agent’s actions with the principal’s preferences by 

making the agent’s compensation contingent on the principal’s income. 

Agency theory suggests that a principal can improve an agent’s motivation 

to take actions that are in line with the principal’s preferences by 

complementing the agent’s income-based compensation with the 

monitoring of the agent’s actions. Holmström (1979) showed that any 

additional information about an agent's actions, however imperfect, can be 

used to improve the agent’s incentives. A principal can monitor an agent 

with information systems such as auditing, formal control systems, 

budgeting systems, reporting systems, additional layers of management 

and  boards  of  directors  (e.g.,  Eisenhardt,  1989).  The  role  of  a  board  of  
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directors  has  been  the  most  studied  mechanism  for  the  monitoring  of  

agents. 

A principal’s decisions are not limited solely to choosing an agent and the 

agent’s compensation, but, in addition, the principal can also make 

decisions on choosing which actions are to be implemented (Fama and 

Jensen, 1983a; Aghion and Bolton, 1992; Aghion and Tirole, 1997). Usually 

a principal delegates most of the decisions to be taken by an agent but 

retains rights to make certain key decisions that can have a major impact on 

the principal’s income.  

In addition to income-based compensation and monitoring, the market 

for corporate control provides a third control mechanism for an agency 

(Jensen and Meckling, 1976; Fama, 1980; Fama and Jensen, 1983a, 1983b). 

The market for corporate control is usually regarded as a “last resort” 

control for cases in which both income-based compensation and 

monitoring fail to motivate the agent adequately. If management acts with 

self-interest against a principal, the principal’s income from the agency is 

likely to be relatively low. As a result, the potential for increasing a 

principal’s income by changing the management becomes an attractive 

opportunity. The market for corporate control means that if management 

acts with self-interest against a principal, the agency, such as a firm, can be 

taken over by other principals who can then replace the management with 

other individuals. 

In summary, agency theory suggests that a principal can motivate an 

agent to take actions that are in line with the principal’s interests through a 

combination of financial incentives and the monitoring of the agent’s 

actions. The market for corporate control works as a third, last-resort type 

of control. The theoretical predictions of agency theory have been widely 

tested, and many of the empirical results tend to support the theory. As a 

result, agency theory has been adopted as the dominant theoretical basis for 

corporate governance. The following chapters briefly review the past 

research on the details and empirical findings that are related to financial 

incentives and monitoring by boards of directors. Because this study 

focuses more on monitoring than on financial incentives, the past research 

on  boards  of  directors  is  reviewed  in  greater  detail  than  the  research  on  

financial incentives. 

Equity-based incentives 

Stock ownership and stock options are the two most widely applied types 

of equity-based financial incentives in firms (e.g., Jensen and Murphy, 

1990). They can also be applied in combination. Equity-based incentives 
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are usually complemented by fixed-base salaries and variable bonuses that 

are contingent on short-term performance such as a firm’s annual 

operating profit. 

When stock ownership is applied, the principal grants or sells the agent 

part of a firm’s equity. According to agency theory, such ownership share is 

expected to motivate the agent to take actions that maximize the firm’s 

future income. On the other hand, stock options give an agent the right to 

buy stock at  a  specified price  during some time period in  the future.  As  a  

result, if the stock price increases above the specified price in the future, the 

agent can benefit by buying stock at a discount. Stock options motivate the 

agent to maximize the stock price by the time that the agent can exercise 

the stock options. Such an increase in stock price will also benefit the 

principal.

Agency theory posits that neither stock ownership nor stock options align 

an agent’s preferences perfectly with a principal’s. As discussed above, an 

agent may prefer less risk than a principal, even when the agent owns stock. 

On the other hand, stock options can motivate an agent to prefer more risk 

than a principal (e.g., Deutsch et al., 2010). This motivation arises because 

stock options provide the agent with income only if the stock price exceeds 

a certain limit, and the agent receives no income if the stock price remains 

lower. As a result, the agent has an incentive to choose actions that 

maximize the expected value of the stock price above the limit price, 

whereas shareholders prefer actions that maximize the expected value of 

the stock price overall. In practice, stock options can motivate an agent to 

take risky actions that have an increased probability of losses, which 

decreases the expected value of the stock price overall (Burns and Kedia, 

2006; Harris and Bromiley, 2007). Stock options even create a temptation 

for the agent to influence the stock price through fraudulent activities such 

as concealing information that could have a negative impact on the stock 

price, such as the size and probability of losses due to the agent’s actions. In 

conclusion, a principal can motivate an agent through a combination of 

stock ownership and stock options to attune the agent’s preference for risk, 

but, in practice, setting the right balance can be challenging. 

The past research has paid considerable empirical attention to trying to 

determine how a principal’s income depends on an agent’s equity-based 

incentives.  Jensen  and  Murphy  (1990)  studied  a  sample  of  over  1,000  

corporations  and  found  that  CEO  wealth  changed  S3.25  for  every  S1000  

change in shareholder wealth. The result suggests that an agent’s income is 

contingent on a principal’s income. In testing the effects on equity-based 

incentives on performance, Morck et al.  (1988) studied Fortune 500 firms 

and found that  when management  owns up to  5% or  more than 25% of  a  
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firm’s shares, management ownership increases the firm’s market 

valuation. The relationship was negative between 5% and 25%. Morck et al. 

interpreted the result so that both small and large ownership shares 

motivate managers, but, in the middle range, management tends to have 

incentives to act with self-interest and has the adequate power to do so.  

McConnell and Servaes (1990) repeated a similar study with a larger 

sample of firms and found that managerial ownership increased firm value 

up to approximately 50% ownership and then sloped slightly downward. 

Hermalin and Weisbach (1991) found that market value increases when 

management  ownership  is  below  1%  or  between  5%  and  20%,  and  it  

decreases in the other ranges. Holderness et al. (1999) found results that 

were  quite  similar  to  Morck  et  al.  (1988).  Himmelberg  et  al.  (1999)  

investigated the same relationships with panel data, but they did not find 

significant effects. 

Recent overviews of the empirical studies on equity-based incentives 

include meta-analyses by Tosi et al. (2000) and Dalton et al. (2003). Tosi et 

al. investigated the results from 42 empirical studies on equity-based 

compensation, whereas Dalton et al. included 229 studies. These two meta-

analyses found only weak support for agency theory’s propositions that 

equity-based compensation helps the principal to motivate an agent to take 

actions that are in line with a principal’s preferences. However, Nyberg et 

al. (2010) identified a number of weaknesses in the two meta-analyses. In 

particular,  Nyberg  et  al.  noted  that  there  is  a  large  variety  in  how  the  

different studies that were included in the meta-analyses defined the 

variables for measuring a principal’s income and an agent’s equity-based 

incentives. Further, many of the variables that were used in the earlier 

studies do not adequately take into account the timing differences between 

incentives and performance. The variety of the variables complicates the 

interpretation of the findings from the past research. Nyberg et al. provided 

their own empirical investigation on the primary data to address these 

shortcomings. 

Nyberg et al. (2010) tried to address the shortcomings that are related to 

the variables that measure a principal’s income and an agent’s equity-based 

incentives with an empirical test on a sample of Standard and Poor’s 1500 

firms. They measured a principal’s income as the fiscal-year return for 

shareholders, including the stock price change and the dividends that were 

reinvested. An agent’s equity-based incentives included a one-year change 

in the values of the CEO’s in-the-money options, restricted stock, other 

equity, and the net proceeds that were accumulated throughout the fiscal 

year from sales in any of these equity types. They also included other agent 

incentives such as annual salary, other annual compensation, long-term 



16 

incentive payouts, and other miscellaneous non-equity payouts. Nyberg et 

al. found that CEO return and shareholder return had a significant positive 

relationship, suggesting that an agent’s income is contingent on a 

principal’s income as predicted by agency theory. Further, they estimated a 

regression coefficient of CEO return on shareholder return over a three-

year period for each firm to indicate alignment. They then found that 

shareholder return over the subsequent three-year period was positively 

related to the alignment. This result suggests that a principal can increase 

income by setting equity-based incentives for an agent. 

Empirical studies on stock options have found that management stock 

options tend to increase the volatility of firm performance and stock price 

(e.g.,  Coles  et  al.,  2006;  Williams  and  Rao,  2006;  Wright  et  al.,  2007;  

Sanders and Hambrick, 2007). These findings are in line with the 

theoretical predictions that stock options motivate managers to take riskier 

actions.

In summary, a principal can use equity-based incentives such as stock 

ownership and stock options to motivate an agent to take actions that 

increase the principal’s income. The topic has attracted a large number of 

empirical studies that investigated the topic using a variety of variables. 

While not all of the empirical studies agree with each other, many of the 

studies tend to support the basic predictions of agency theory. The 

empirical research also finds support for the prediction that stock options 

increase risk taking.  

2.1.2 Organizational control theory 

Organizational control theory studies how the actions of individuals can 

be aligned with the interests of the firm that employs them (Thompson, 

1967; Ouchi 1977, 1979, 1980; Eisenhardt, 1985; Snell, 1992). 

Organizational control theory identifies a number of control mechanisms 

and antecedents that determine the appropriate control mechanism. Major 

control mechanisms include behavior control, output control, and clan 

control, and key antecedents consist of task programmability and outcome 

measurability. Eisenhardt (1989) noted that the control mechanisms of 

organizational control theory mirror the mechanisms that are proposed by 

agency theory. 

If a supervisor knows exactly how a task should be performed, task 

programmability is high. In this case, the supervisor can define the task in 

detail to a worker and then simply monitor the behavior of the worker to 

control that he or she performs the task as defined. This type of action is 

referred to as behavior control. The supervisor can control the worker 
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adequately by specifying the behavior and the related pay, monitoring the 

behavior, and then paying the worker as agreed. 

However, if the supervisor cannot clearly specify a task, task 

programmability  is  lower.  Thus,  it  is  more difficult  to  control  a  worker  by 

simply observing the worker’s behavior. However, if the supervisor can still 

measure the output of the worker’s behavior, the outcome measurability is 

regarded to be high. When the supervisor can measure the worker’s output, 

the supervisor can base the worker’s pay on the measured output. This 

process is referred to as output control. The supervisor can control the 

worker adequately by specifying the output and the related pay, measuring 

the output, and then paying the worker as agreed. A typical outcome 

measure that is used for outcome control is the financial performance that 

is related to a worker’s tasks. 

Both behavior and output controls rely on performance evaluations. A 

performance evaluation means that a specific aspect of a worker’s activities 

is  measured.  For  behavior  control,  the  behavior  of  a  worker  is  measured,  

and  for  output  control,  the  output  of  a  worker  is  measured.  When  a  

performance evaluation is used, a worker’s pay depends on performance 

evaluation.

If a supervisor can both specify the task clearly and measure output, the 

supervisor  can  use  either  behavior  or  output  control,  or  both  in  

combination. The decision about a choice of controls can depend on the 

relative strengths and weaknesses of the two controls. Behavior control has 

several weaknesses. First, the monitoring of behavior takes supervisory 

time and possibly other monitoring systems to observe behavior, which is 

costly. Second, a detailed definition of tasks reduces workers’ discretion and 

can lead to rigid and overly cautious behavior. Third, behavior control may 

still be used when tasks are not perfectly programmed or when behavior is 

not completely monitored, which can create conflicts of interpretation.  

One advantage of output control is that it allows for some discretion by 

workers who can adapt their behavior to best improve the output, without 

requiring the supervisor to determine the behavior. However, output 

control also has some weaknesses. First, measuring output can require 

information systems that can be costly. Second, output control is reactive, 

having been referred to as “ex post control.” As a result, output control 

provides  no  means  for  preventing  mistakes  before  they  happen.  Third,  if  

some critical goals are not included in the output definition, workers are 

motivated to pursue only the measured output, and they tend to ignore any 

other  goals  even  if  they  might  be  critical  to  the  organization.  Fourth,  

Eisenhardt (1985) integrated organizational control theory with agency 

theory and concluded that, like equity-based incentives in agency theory, 
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output control also has the weakness of increasing a worker’s exposure to 

financial risk. When output depends on uncertain external factors that are 

beyond the control of a worker, the worker is subject to increased risk, 

which can decrease the effectiveness of output control. 

Finally, sometimes both task programmability and output measurability 

are low. In this case, performance evaluation is difficult. As a result, neither 

behavior nor output control is effective. Organizational control theory 

suggests that in this case, the supervisor can resort to clan control. In clan 

control, the supervisor tries to align a worker’s preferences as closely as 

possible with the preferences of the organization. This alignment can be 

achieved by selecting workers that share the organization’s preferences and 

then training and socializing them deeply to internalize the organization’s 

preferences. The disadvantage of clan control is that the intended 

internalization efforts may fail, and it can be difficult to quickly identify 

such a failure. 

In summary, organizational control theory identifies different types of 

control mechanisms, mainly behavior control, output control, and clan 

control. Each control has specific requirements, strengths and weaknesses. 

Sometimes, these controls can be used in combination. Part of 

organizational control theory is similar to agency theory, and the two 

theories have been integrated in past research. Organizational control 

theory has focused on supervisor-worker relationships at the lower 

organizational levels, but it has also been extended to the higher 

organizational levels. These extensions are discussed below. 

2.1.3 Resource dependence theory 

Resource dependence theory (Pfeffer and Salancik, 1978) proposes that an 

organization’s performance and survival depends on its ability to gain 

control over resources that are owned by others. Organizations need a 

multitude of different resources, and they do not own all such resources. 

Thus, organizations are dependent on others who own the needed 

resources. In other words, organizations are dependent on their 

environment for resources. This dependence on resources makes 

organizational performance dependent on actions that are taken by others 

in the environment, which increases the uncertainty that is faced by an 

organization. 

Resource dependence theory posits that organizations try to reduce their 

dependence on their environment. As a result, an understanding of an 

organization’s environment is needed to understand the organization’s 

actions. Organizations can reduce their dependence on their environments 
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by  trying  to  gain  control  over  their  resources  by  applying  a  variety  of  

strategies. In addition to reducing their dependence on the environment, 

organizations can apply resource dependence strategies to gain power over 

others in their environments. Together, dependence and power can make 

organizations interdependent with others in their environments. Resource 

dependence theory also argues that an organization’s relationship with its 

environment is dynamic. Organizations need to adapt to changes in their 

environments by applying various resource dependence strategies to 

acquire additional access or control over resources they need. Finally, an 

organization’s performance depends on how the organization can manage 

its control over the needed resources. 

Resource dependence theory introduces a number of strategies for 

managing dependence on the environment. Some strategies are introduced 

for illustration here, but these examples do not constitute an exhaustive list 

of potential strategies. For example, an organization can decide to own 

resources to limit its dependence on its environment. Accordingly, 

organizations tend to own their most critical resources. This approach can 

result in the acquisition of critical suppliers to establish vertical integration. 

Another strategy to gain control over resources is to avoid reliance on a 

single supplier by maintaining a number of alternative suppliers. Yet 

another strategy to limit dependence on the environment is to seek control 

of the resources that are critical to others to increase their dependence on 

an organization. In other words, an organization can use resources to gain 

power over others in its environment. For example, horizontal mergers and 

acquisitions help organizations to gain more power over their suppliers and 

customers.

Resource dependence theory has been used in numerous applications. 

Resource dependence theory is relevant for this study because it provides 

an important basis for previous research on corporate governance and 

particularly for boards of directors. Resource dependence theory suggests 

that board members’ roles in other organizations provide the board 

members with the knowledge and resources that can help them monitor 

and counsel management and facilitate inter-organizational relationships 

(Pfeffer and Salancik, 1978). The application of resource dependence theory 

on corporate governance is discussed in more detail in the following review 

of the literature on boards of directors. 
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2.2 Board of directors 

Corporate governance describes the structures and processes that 

determine how resource allocation decisions are made among different 

corporate stakeholders. Corporate governance has attracted substantial 

interest from scholars. Previous research has studied corporate governance 

from multiple disciplinary perspectives including economics, management, 

law, political science, and sociology. Given the wide variety of previous 

research, there is no clear and universal definition of corporate governance. 

An overview of the past literature and the definitions of corporate 

governance are available in a number of recent reviews of corporate 

governance (e.g., Shleifer and Vishny, 1997; Daily et al., 2003; Davis, 2005; 

Dalton et al., 2007; Aguilera and Jackson, 2010).  

A board of directors is a corporate governance mechanism that has been 

studied extensively in the past. This chapter provides an overview of the 

roles and characteristics of boards of directors. 

2.2.1 The roles of a board of directors 

Monitoring 

Agency theory suggests that equity-based incentives can be 

complemented by the monitoring of an agent by a principal. A board of 

directors is the main mechanism for monitoring management in firms (e.g., 

Fama,  1980).  The  function  of  a  board  of  directors  is  to  design  a  

management compensation mechanism that is contingent on both equity-

based incentives and managerial actions that are monitored by the board. 

Typically, such a compensation mechanism also includes the possibility of 

management dismissal. Unlike agency theory, which is built upon a formal 

theory with a mathematical basis, the function of a board of directors still 

lacks a similar formal theory (Hermalin and Weisbach, 2003). This lack of 

formal theory implies that, as yet, there are no clear answers for questions 

such as why boards exist in the first place or if they are optimal governance 

mechanisms. Hermalin and Weisbach note that boards exist because the 

law requires them in most countries. As an additional idea of why boards 

may benefit shareholders, they suggest that making several individuals 

responsible for overseeing a firm reduces the risk that they will jointly 

pursue interests that are in conflict with the shareholders because each 

board member has less to gain from such actions and is still subject to 
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possible personal penalties, such as lost income or reputation, or legal 

sanctions. Despite the lack of a formal theoretical basis, past research has 

brought much insight into the function of boards of directors that is based 

on empirical studies of the functions of existing boards of directors. Walsh 

and Seward (1990) provide a detailed overview of the function of boards of 

directors, and the following discussion is based to a large extent on their 

study. 

In monitoring management, a board of directors needs to determine what 

actions management takes and how those actions influence shareholder 

return. The board of directors can then reward management based on the 

observed actions. However, in practice, it is difficult to determine both the 

actions that have been taken by management and the impact of those 

actions on shareholder return. Shareholder return depends on both 

managerial actions and the external effects that are beyond managerial 

control. Management typically has little control over external factors such 

as new technologies that have been developed by outsiders, actions by 

competing firms, or regulations. Nevertheless, such factors can have a 

major positive or negative impact on shareholder return. To determine how 

well managerial actions contribute to shareholder return, the board of 

directors needs to understand also how shareholder return depends on 

such external factors. This determination can be very difficult because the 

number of external factors can be high and therefore require time to assess. 

Walsh and Seward argue that, in assessing how well the actions that are 

taken by management contribute to shareholder return, a board of directors 

needs to assess both the ability and the efforts of management However, 

this assessment is not easy. The difficulty is reflected by the fact that Walsh 

and  Seward  do  not  provide  details  on  how  either  can  be  assessed  in  

practice. Despite the vast amount of research on management ability, there 

is no universal definition for it, and it can include abilities that are related 

to following areas: (a) product, firm, and industry knowledge; (b) emotional 

maturity; (c) entrepreneurial abilities; (d) intellectual abilities; (e) 

interpersonal abilities; and (f) leadership skills. Effort is also a vaguely 

defined construct. Typically, research on boards of directors and on 

monitoring in general tends to assume that the directors make their 

assessments of management’s ability or effort in some way, even if the 

details are not specified. 

Whatever the actual methods by which a board of directors assesses 

management’s ability and effort, the board of directors combines the results 

of its assessment with an understanding of external factors to determine if 

shareholder  return  can  be  improved  by  adjusting  the  mechanisms  for  

controlling management. If the board of directors is satisfied with 
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management’s actions and sees no room for improvement, management 

control will remain unchanged. If the board of directors perceives a need 

for improvement, it can adjust management controls by modifying 

incentives or changing management.  Walsh and Seward suggest that if a 

board of directors assesses a need for improving management efforts, 

incentives are modified to motivate for more effort. Incentives can also be 

modified when the board of directors observes that management’s ability 

and effort is adequate, but incentives can mislead managerial efforts. On 

the other hand, ability is less amenable to change than effort. If ability 

needs to be improved, management is dismissed and replaced with new 

individuals. However, rather than outright dismissing the management, the 

board of directors is likely to first modify incentives to test how managerial 

actions change and thereby clarify their understanding of the managerial 

ability. Usually the dismissal of management is combined with a prior poor 

financial performance. In particular, weak financial performance relative to 

peer firms typically increases the probability of management turnover. 

In summary, the function of a board of directors is to monitor managerial 

actions and external factors. Based on this monitoring, a board can then 

determine the ability and effort of management. If the board perceives an 

opportunity for increased shareholder return, it can adjust management 

incentives or change management. However, the quality and effectiveness 

of monitoring depends on how much related knowledge and time the board 

members have invested. In practice, monitoring is always limited and far 

from perfect. In addition, the benefits of monitoring are further challenged 

because  management has a built-in motivation to meddle with monitoring. 

Walsh and Seward note that management is expected to be aware of the 

fact that their career and related income are strongly dependent on 

monitoring  by  a  board  of  directors.  Therefore,  they  have  an  incentive  to  

tamper with the board’s ability to monitor and control them. Walsh and 

Seward list a number of tactics that management can use to influence the 

board of directors. Managers can promote their positive abilities and 

conform to the generally accepted norms of good management behavior 

such as following correct decision-making procedures. They can also hide 

negative attributes or information from the board. Or, when managers 

realize that they have made an error, they can promptly admit it and 

propose a corrective action plan to be given a second chance. Management 

may also try to exaggerate the impact of external factors and try to scare the 

board  into  believing  that  the  firm  is  at  the  mercy  of  powerful  and  

dominating market trends that mostly determine the firm’s performance. 

Management can also try to influence the board to approve mediocre 

performance expectations that can be easily met. Managers can also try to 



Literature review 

23

become expensive to substitute by gathering personal publicity by 

personifying the firm and thereby tying customer commitment to 

themselves. The board of directors is likely to think twice before dismissing 

a manager who is trusted personally by customers. 

Mizruchi (1996) and Zajac and Westphal (1996) identify a number of 

approaches that management can take to compromise the monitoring 

incentives  of  a  board  of  directors.  Often  board  members  are  managers  of  

other firms. If a firm’s managers also have board appointments in outside 

firms, they can act as board members in the firms that are managed by their 

own board members or in firms that are managed by the board members of 

firms  that  are  managed  by  their  board  members.  Such  board  interlocks  

provide a reason for board members with management positions in other 

firms to avoid aggressive monitoring because it can result in retaliation 

from their own boards. For similar reasons, when board members with 

management positions in other firms have an opportunity to influence the 

selection of other board members, they are motivated to give preference to 

their own kind and candidates that have track records of past directorships 

without aggressive monitoring. Additionally, whenever a board of directors 

has adequate representation of interlocked directors, they are likely to 

listen more positively to management, which may even create an 

opportunity to influence board nominations. When management is 

powerful enough to influence the selection of the directors in a firm’s own 

board,  it  can gain increasing power over  the board as  board members  are  

replaced over time. Once management has adequate power over the board, 

management can influence monitoring by the board to reduce the risk of 

dismissal and to improve compensation. 

In conclusion, the function of a board of directors is to monitor 

managerial actions and external factors and to determine management 

compensation and the changes that are based on such monitoring. 

However, the monitoring is far from perfect because the board members 

have limited knowledge and time for monitoring. In addition, management 

is motivated to apply a number of influencing tactics to tamper with 

monitoring.  On  the  other  hand,  the  prevalence  of  boards  of  directors  

suggests that their total contribution to shareholder return is perceived as 

adequate for them to remain as an accepted corporate mechanism. In 

particular, previous research has observed a number of mechanisms that 

can  improve  the  supervision  and  contributions  provided  by  boards  of  

directors. These mechanisms are discussed in more detail in following 

chapters. 
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Counseling 

Resource dependence theory argues that in addition to monitoring, a 

board of directors can provide expert advice and counseling to management 

(Pfeffer, 1972; Pfeffer and Salancik, 1978). In particular, board members 

typically have current or past management or director assignments in 

external organizations. Such external experience provides board members 

with knowledge that is not available within the firm. Directors can use this 

knowledge to provide valuable advice to management. This valuable 

knowledge is expected to help management to make better decisions and 

thereby to increase shareholder returns. 

In particular, counseling from a board of directors can assist management 

in strategy making (e.g., Zahra and Pearce, 1989; Judge and Zeithaml, 

1992; Westphal, 1999; Stiles, 2001). Fresh perspectives and new 

information that is provided by board members can help management to 

identify promising strategic opportunities, articulate a firm’s mission, 

develop the firm’s strategy and effectively control and evaluate the 

implementation of the chosen strategy. Board involvement in strategy 

making helps to improve strategy by reducing problems due to narrow 

thinking, escalating commitment, and weak analysis. The board of directors 

helps and forces management to check their assumptions that underlie 

their strategies. The board can be involved in strategy making to varying 

extents. At very least, the board can ratify strategic proposals and review 

the evaluations of strategy implementation that are provided by 

management. The board can also ask pointed questions about a strategy, 

and such questions can even result in the revision of the strategy. A more 

active approach can involve the board in actually formulating the strategy 

together with management. At the other extreme, the board can make 

strategic decisions separately from management and collect its own 

information about the progress of strategy implementation. Empirical 

studies have found that board involvement in strategy making can improve 

firm performance (Judge and Zeithaml, 1992; Westphal, 1999; Stiles, 

2001). 

Westphal (1999) and Adams and Ferreira (2007) suggest that counseling 

can also support the monitoring role of boards of directors. When a board 

of directors is involved in counseling, also it learns to better understand 

management’s actions and the factors that influence firm performance. This 

involvement helps the board to better monitor management. In particular, 

when the board has knowledge that is valuable for management, 

management will be inclined to ask for advice. However, asking for advice 

from the board also forces management to disclose more information about 
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their actions and the firm’s problems. This additional information helps the 

board to better monitor management, which would be difficult for them to 

do without the counseling process. 

Other board roles 

Agency theory also suggests that a principal can retain some rights to 

some decisions rather than delegate them to an agent. A board of directors 

has  the  ultimate  control  over  all  of  the  decisions  that  are  made  by  

management, but it usually delegates most of the decision-making to 

management (Fama and Jensen, 1983a; Zahra and Pearce, 1989). The 

board usually retains some critical decision rights in addition to the choice 

of management and its compensation. Management cannot make such 

decisions without the approval of the board. For example, the board 

typically makes decisions that are related to major policy initiatives and 

strategies.  

In addition to a board’s monitoring and counseling roles, resource 

dependence theory identifies additional roles for the board of directors. The 

board can also provide a firm with access to commitments or support from 

external organizations and improve the legitimacy of the firm (Pfeffer and 

Salancik, 1978; Hillman and Dalziel. 2003). Board members with 

assignments in external organizations can help to facilitate cooperation 

between the firm and the external organizations. For example, the firm may 

be able to identify the potential for mutually beneficial business 

opportunities and successfully negotiate the implementation with 

customers or suppliers with which the board members are affiliated. In 

particular, board members that represent prestigious or legitimate persons 

or  organizations  can  improve  the  legitimacy  of  the  firm  and  thereby  

convince others to cooperate with the firm. 

2.2.2 Board characteristics 

The effectiveness of a board of directors in monitoring and its other roles 

is influenced by a number of board characteristics. This chapter reviews the 

key characteristics of boards of directors. 

Outside directors 

Board directors can be grouped into three categories: (a) inside directors, 

(b) affiliated directors, and (c) outside directors (Pearce and Zahra, 1992). 
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Inside directors are current members of the management team or other 

employees of a firm. Affiliated directors are neither managers nor 

employees  of  the  firm,  but  they  have  close  links  with  the  firm.  Affiliated  

directors can, for example, be former managers of the firm or consultants 

or suppliers of the firm. Outside directors are neither insiders nor affiliated 

with the firm. Unlike inside or affiliated directors, the outside directors are 

not under the direct control of management. In particular, management 

can directly influence the career or income of the inside and affiliated 

directors. As a result, these directors have strong incentives to act as 

instructed by management, which compromises their function of 

monitoring management. On the other hand, management cannot influence 

the outside directors as directly, which provides the outside directors with 

more independence for monitoring management. Outside directors are 

sometimes referred to as independent directors, but the past research tends 

to maintain that such independence is rarely completely genuine because 

management can use several tactics to influence the directors, as discussed 

above. Even if the outside directors are not completely independent, they 

are considerably more independent than the inside or affiliated directors. 

Therefore, the proportion of outside directors is expected to be an 

important board characteristic that can improve monitoring by the board. 

Past empirical studies have investigated the effect of the proportion of 

outside directors on monitoring by a board of directors. Instead of 

measuring monitoring directly, scholars have studied the effect on 

outcomes that are related to monitoring such as management 

compensation, management turnover, and decisions that decrease 

shareholder return such as paying greenmail and the adoption of poison 

pills. Such studies tend to support the view that outside directors help to 

improve the monitoring of management. 

Conyon and Peck (1998) found that the proportion of outside directors 

had  no  effect  on  the  size  of  management  compensation,  but  it  had  a  

significant effect in making management compensation contingent on 

shareholder return. Ryan and Wiggins (2004) found that the proportion of 

outside directors increased equity-based incentives for management. Both 

of the empirical results support the notion that outside directors improve 

monitoring because compensation alignment is expected to be a result of 

effective monitoring. 

Mizruchi (1983) proposed that the proportion of outside directors 

increases management turnover due to improved monitoring. The 

empirical studies have confirmed this proposition. Weisbach (1988) found 

a stronger association between prior poor performance and the probability 

of management turnover in firms with boards that are dominated by 
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outsiders. In addition, Weisbach found positive stock returns that were 

related to turnover announcements, suggesting that the turnovers increased 

shareholder return. Haleblian and Rajagopalan (2006) also found that a 

higher proportion of outside directors increased the likelihood of 

management turnover. Boeker and Goodstein (1993) found that poorly 

performing firms were more likely to choose management from outside a 

firm when the proportion of outside directors increased. 

Kosnik (1987) suggested that the payment of greenmail reflects ineffective 

monitoring  by  a  board  of  directors.  The  payment  of  greenmail  is  the  

practice of repurchasing stock at a premium above the market price from a 

shareholder who threatens to take over a firm. This practice decreases 

shareholder return because shareholders would expect to receive a 

premium themselves if the takeover would be completed. On the other 

hand, the payment of greenmail benefits management personnel who wish 

to avoid the risk of dismissal after a takeover. Kosnik found that the 

decision to pay greenmail was lower in firms with more outside directors. 

This finding suggests that outside directors improve monitoring by 

preventing management from paying greenmail. 

Mallette and Fowler (1992) suggested that the adoption of a “poison pill” 

takeover defense provision indicates ineffective monitoring by a board of 

directors. A poison pill provision usually makes the takeover of a firm more 

difficult by making it excessively expensive. A poison pill provision benefits 

management by decreasing the risk of dismissal after a takeover but 

decreases shareholder return because they lose potential gains from 

takeover premiums.  Mallette and Fowler found that a higher proportion of 

outside directors decreased the adoption of poison pill provisions, thereby 

indicating improved monitoring by the board. 

A number of studies have investigated how the proportion of outside 

directors influences research and development (R&D) investments by a 

firm. Hill  and Snell (1988) and Baysinger et al.  (1991) found that a higher 

proportion  of  outside  directors  decreased  R&D  expenditure  by  a  firm.  

Similarly, Zahra (1996) found that outside directors decreased corporate 

entrepreneurship. Additionally, Hoskisson et al. (2002) and Kor (2006) 

tested the effect of outside directors on R&D investments, but they did not 

find significant effects. Instead, Hoskisson et al. (2002) found that outsider 

directors increased a firm’s acquisitions. Hill and Snell (1988) suggested 

that endogeneity may explain the negative effect of outside directors on 

R&D. Firms that rely on strategies that focus on diversification both invest 

less in R&D and prefer outside directors because they can provide valuable 

information for diversification. Baysinger et al. (1991) further suggested 

that firms with such a diversification strategy are likely to rely more on 
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financial control systems, which discourages management from investing in 

R&D, which is difficult to measure with financial controls alone. 

In addition to monitoring, a large number of studies have investigated 

how outside directors influence firm performance. Many studies found that 

outside directors improve performance, but some studies have also raised 

opposite concerns. 

Hill and Snell (1988) found that firms with a higher proportion of outsider 

directors also had higher returns on assets. Additionally, Pearce and Zahra 

(1992) found that firms with a higher proportion of outside directors also 

had a higher return on assets, returns on equity, and earnings per share. 

Daily and Dalton (1993) studied a sample of smaller firms and found results 

that were similar to Pearce and Zahra. Daily and Dalton (1994a, 1994b) also 

found that a higher proportion of outside directors decreased the risk of 

bankruptcy. Kroll et al. (2008) found that the number of outside directors 

increased shareholder returns from acquisitions. On the other hand, 

Hermalin  and  Weisbach  (1991)  did  not  find  any  significant  effect  of  the  

proportion of  outside directors  on a  firm’s  market  value.  Further,  a  meta-

analysis of Dalton et al. (1998) does not find significant aggregate evidence 

for performance improvement. 

Hermalin and Weisbach (1998) and Denis and Sarin (1999) noted a 

potential endogeneity problem when testing the causal relationship 

between outside directors and performance. This problem is because the 

number  of  outside  directors  can  increase  during  periods  of  poor  firm  

performance as a control to improve performance. As a result, a lagged 

empirical design is needed to properly test the causal relationships, but 

most of the past studies have failed to use this design. In conclusion, there 

is some evidence that suggests that outsider directors can not only improve 

monitoring but also firm performance, but the findings are still subject to 

some concerns. 

A number of studies have investigated how outside directors influence 

investments in R&D. Baysinger and Hoskisson (1990) proposed that 

outside directors based management compensation more on objective 

financial criteria and less on subjective assessments. Such an emphasis on 

financial criteria is expected to decrease management’s motivation to invest 

in R&D. Empirical studies by Hill and Snell (1988), Baysinger et al. (1991) 

and Hoskisson et al. (2002) have confirmed this proposition by finding that 

the R&D expenditure is negatively related to a higher proportion of outside 

directors.  Additionally,  Zahra  (1996)  found  that  a  higher  proportion  of  

outside directors decreases corporate entrepreneurship as measured by 

survey items. 
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Duality 

Duality  refers  to  a  situation  in  which  a  CEO  also  chairs  a  board  of  

directors (Rechner and Dalton, 1991). The alternative situation would 

involve  the  roles  of  the  chairperson  and  the  CEO  being  held  by  different  

individuals. Because the chairperson of the board can have a large influence 

on setting the board’s agenda and the choice of directors, duality is 

expected to compromise the monitoring effectiveness of the board. Kor 

(2006) found that duality decreased a firm’s R&D investments. Rechner 

and Dalton (1991) found that firms with duality demonstrated lower 

performance as measured by returns on assets, returns on equity, and profit 

margins. Daily and Dalton (1994a, 1994b) found that duality increased the 

risk of bankruptcy. 

On  the  other  hand,  a  number  of  studies  provide  contrary  results.  In  

studying smaller firms, Daily and Dalton (1993) did not find a significant 

effect of duality on performance. Baliga et al. (1996) and Coles et al. (2001) 

did not find any significant effects either. Boyd (1995) found no general 

significant effect of duality on performance but found a positive effect in 

firms that operate in industries that were growing slowly or had a large 

number of firms with relatively different market shares. 

Dalton  et  al.  (2007)  concluded  that  the  effect  of  duality  on  firm  

performance remains unsettled. They noted that most firms still had 

duality, with CEOs that also chaired the board. Further, they noted that 

even in most of the firms that did not have duality, the board was chaired 

not by an outside director but an affiliated director such as a former CEO. 

Such an arrangement with an affiliated chairperson may be even worse of a 

situation than duality because the chairperson is not independent, but, 

further, there can be additional uncertainty about the division of power 

between the CEO and the chairperson. 

Board size 

Resource dependence theory suggests that board members have expertise 

that helps them to monitor and counsel management and to provide access 

to external resources. Increasing the size of a board is likely to increase 

such gains as each additional board member adds to the pool of available 

expertise and resources (e.g., Pfeffer, 1972; Pfeffer and Salancik, 1978; 

Goodstein et al., 1994; Dalton et al., 1999). Larger boards can have more 

diverse occupational and industrial experience that provide multiple 

perspectives on strategy and operations, which can improve performance. 
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Further, larger boards can represent more diverse stakeholders and help a 

firm to better take its interests into account. 

On  the  other  hand,  past  research  has  identified  many  problems  with  

increasing board size such as free riding and the difficulty of consensus due 

to diverse opinions and coalitions. As the number of directors increases, 

each director can have less influence on a board’s decisions, which 

decreases the reputational gains or costs of the board’s performance for 

each individual director (Golden and Zajac, 2001; Hermalin and Weisbach, 

2003).  As  a  result,  directors  are  more  likely  to  commit  free  riding,  which  

decreases the effectiveness of the board. Increasing board size also 

increases the number of opinions on the board, which makes it more 

difficult for the board to find the adequate consensus that is needed to 

reach  decisions  (Goodstein  et  al.,  1994).  An  increase  in  the  number  of  

directors also increases the risk that the board will develop different 

coalitions that increase conflict and make it even more difficult to establish 

consensus  (Goodstein  et  al.,  1994;  Tuggle  et  al.,  2010a).  The  problems  of  

free riding and lower consensus can hamper the board’s ability for strategy 

making (Goodstein et al., 1994). This can become especially harmful when a 

firm’s environment is changing fast, and strategic decisions are critical for 

survival. 

Increasing board size can influence the monitoring of management, but 

the past research provides two opposing views on this effect (Pearce and 

Zahra, 1992; Alexander et al., 1993; Goodstein et al., 1994; Dalton et al., 

1999). Basically, it is more difficult to get decisions done by a larger board, 

and this issue can have both a negative and positive impact on monitoring. 

On one hand, it is more difficult for management to get the board to make 

decisions that benefit management at the cost of the shareholders. Large 

boards make it more difficult for management to persuade more numerous 

interests represented by board members. It is also more difficult for 

management to hide information from a board with more varied 

knowledge.  On the other  hand,  it  is  easier  for  management  to  prevent  the 

board from making decisions that limit actions that benefit management at 

the cost of the shareholders. It is easier for management to manage 

coalitions within larger boards to prevent them from achieving the 

consensus that is needed for such decisions. 

The results from the empirical studies on the effect of board size on firm 

actions and performance support the existence of both benefits and costs of 

increasing  board  size.  Goodstein  et  al.  (1994)  did  not  find  any  effect  of  

board size on firm strategic change in the form of product scope changes, 

whereas Golden and Zajac (2001) found that increased board size first 

increases strategic change but then begins to decrease with larger boards. 
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As for firm performance, Pearce and Zahra (1992) found that board size is 

positively related to firm performance. However, a number of other studies 

have found that board size decreases performance (Chaganti et al., 1985; 

Boyd,  1990;  Judge  and  Zeithaml,  1992;  Yermack,  1996;  Eisenberg  et  al.,  

1998).  Cheng  (2008)  found  that  firms  with  larger  boards  have  a  lower  

variability of performance, indicating that it takes more compromises to 

reach a consensus, which reduces more extreme decisions. Cheng (2008) 

also found that larger board size decreased firm R&D expenditures. 

Occupational diversity 

The occupational diversity of a board of directors has been identified as a 

characteristic that can reflect the expertise and resources that are available 

from the board members (e.g., Pfeffer, 1972; Kosnik, 1990; Goodstein et al. 

1994; Forbes and Milliken, 1999; Hillman et al., 2000; Golden and Zajac, 

2001; Haynes and Hillman, 2010). Previous research has typically 

investigated occupational diversity by grouping the occupations of board 

members into different categories. Examples of different categories include 

executives, lawyers, bankers, consultants, accountants, academicians, 

government officials, and politicians. Sometimes executive experience is 

divided further into general management, finance, accounting, sales and 

marketing, information systems, operations, engineering, and human 

resources. 

Board members’ current and past occupational experience provides them 

with knowledge that is related to particular occupations. Typically, different 

occupations rely on different knowledge. The more diverse the occupational 

experience  of  a  board,  the  wider  the  knowledge  that  is  available  for  the  

board to monitor and counsel management. Occupational diversity can help 

to identify and express different perspectives and reduce complacency and 

the risk of groupthink by a board. In conclusion, occupational diversity can 

improve the effectiveness of a board and a firm’s performance. On the other 

hand, the occupation diversity of  board members can also create problems, 

limiting  the  effectiveness  of  the  board.  Board  members  with  different  

occupational experience can have difficulty in developing a shared 

understanding, which may hinder consensus and even create conflict 

(Goodstein et al. 1994; Forbes and Milliken, 1999; Golden and Zajac, 2001). 

This type of problem can decrease a board’s ability to make decisions 

effectively. 

Empirical research has also investigated the effects of occupational 

diversity. Kosnik (1990) found that occupational diversity decreased 

monitoring by boards as expressed by a resistance to greenmail. Goodstein 
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et al. (1994) found that occupational diversity decreased strategic change. 

On the other hand, Haynes and Hillman (2010) found that occupational 

diversity increased strategic change. Golden and Zajac (2001) found that 

occupational diversity first increased strategic change, but it began to 

decrease when the level of diversity reached a certain height. 

Interlocks 

An interlocking directorate occurs when a person who is affiliated with 

one organization sits on the board of directors of another organization 

(Mizruchi, 1996). Interlocks can provide a firm with valuable information, 

facilitate cooperation with other firms, increase the legitimacy of the firm, 

and spread management’s reputation. Resource dependence theory 

suggests that a board with interlocks can help a firm to obtain information 

that can improve strategy making and cooperation with other organizations 

(Pfeffer  and  Salancik,  1978).  Through  interlock  ties,  board  members  have  

access to information that is available in the other firms for which they 

serve as directors. However, in addition, when directors communicate with 

other  directors  in  other  firms,  they  are  also  exposed  to  information  from  

those other firms (Carpenter and Westphal, 2001). Information from 

interlocks is also typically more up-to-date than information from 

secondary sources.  In addition, in contrast to information that is available 

through other channels, interlocks can provide especially influential 

information because they are inexpensive, trustworthy, and credible 

information sources (Davis, 1991; Haunschild, 1993; Haunschild and 

Beckman, 1998). 

Interlocks provide information that can support strategy making in a firm. 

When  working  in  other  firms  through  interlocks,  directors  are  exposed  to  

information that can help a firm in strategy formulation and evaluation 

(Carpenter and Westphal, 2001). Such information can help the firm to 

notice and respond to environmental changes more rapidly (Davis, 1991). 

Geletkanycz and Hambrick (1997) suggest that external interlock ties can 

provide information that shapes management’s views on the environment 

and adds ideas for strategic choices.  

Interlocks between similar and dissimilar firms are expected to provide 

different types of information (Geletkanycz and Hambrick, 1997; 

Haunschild and Beckman, 1998; Carpenter and Westphal, 2001). Similar 

firms refer to firms that follow similar strategies or operate in similar 

product-market contexts. Interlock ties to such firms can provide 

experience and information that leads to development of knowledge that is 

related to implementing a firm’s strategy. On the other hand, firms that 
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follow different strategies and operate in different business environments 

are referred to as dissimilar firms. Interlock ties to dissimilar firms provide 

directors with more novel information and exposure to diverse strategies. 

Such interlocks lead to greater knowledge and insight about a broad range 

of potential strategic alternatives. Geletkanycz and Hambrick (1997) found 

that interlocks to similar firms were related to strategic conformity and that 

interlocks to dissimilar firms were associated with the adoption of deviant 

strategies. 

However, Carpenter and Westphal (2001) proposed that interlock ties 

between similar and dissimilar firms also have potential weaknesses for 

strategy making. If the interlocks of a board are dominated by similar firms, 

information from the interlocks may reinforce management’s commitment 

to the current strategy and lead management to ignore the environmental 

changes that threaten a firm’s long-term viability. On the other hand, if a 

board’s ties are dominated by dissimilar firms, the board may lack sufficient 

expertise to evaluate the firm's current strategy or to assess the implications 

of abandoning the strategy. Carpenter and Westphal suggested that it is 

optimal  for  a  board  of  directors  to  have  a  heterogeneous  mix  of  ties  to  

strategically similar and dissimilar firms. With such a combination, the 

board has knowledge for understanding both the current strategy and 

possible alternative strategies, which can help the firm to choose the 

optimal strategy. 

The imitation of practices and strategies between firms has attracted 

research on interlocks. Haunschild (1993) suggests that directors can learn 

through their interlocks how various practices are implemented and how 

efficient they are. The experience of a practice in one firm tends to 

encourage directors to imitate the practice in other firms. The past 

empirical research has found support for the imitation hypothesis by 

showing that interlocks increase the adoption of poison pills (Davis, 1991), 

acquisitions (Haunschild, 1993), alliances (Gulati and Westphal, 1999), and 

even the practice of imitation itself (Westphal et al., 2001). 

In addition to being a source of information for strategy making and for 

imitating practices in other firms, interlocks can also provide resources to 

facilitate cooperation with other firms as suggested by resource dependence 

theory  (e.g.,  Pfeffer  and  Salancik,  1978;  Burt,  1980).  For  example,  

Bazerman and Schoorman (1983) suggested that interlocks can provide the 

information and trust that is needed to establish cooperation with suppliers 

and customers. In the past, interlocks were even used to facilitate 

cooperation with competitors, but such interlocks are now typically illegal 

due to anti-trust concerns. Gulati and Westphal (1999) argued that board 

ties can also help firms to initiate alliances because the ties provide 
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firsthand knowledge about another firm’s capabilities and activities. 

Haunschild (1993) suggested that interlocks can also provide firms with 

more accurate information about potential acquisition targets and thereby 

improve the chances for acquisitions. 

Interlocks can also increase the legitimacy of a firm (Bazerman and 

Schoorman, 1983; Mizruchi, 1996). When investors evaluate a firm as an 

investment opportunity, they consider the ability of the firm’s board as an 

indication of its potential value. By appointing individuals with ties to other 

important organizations, a firm can signal to potential investors that it is a 

legitimate organization. 

Interlocks can also spread the reputation of a firm’s management. Gulati 

and Westphal (1999) note how interlocks can be used to spread knowledge 

about the ability and effort of the involved individuals. As an example, they 

consider the information flow between three individuals. If A is cheated by 

its relationship with partner B, and A has third-party ties to B through C, A 

can impose reputational costs on B by spreading the word to C that B 

cannot be trusted. Gulati and Westphal applied this logic by suggesting that 

managers can have access to indirect information about directors through 

their appointments on other boards. However, the same general 

mechanism can also be applied to analyzing how information about the 

ability and efforts of managers can spread through interlocks to external 

directors and managers. 

Board tenure 

It has been proposed that the effectiveness of a board of directors depends 

on both the average tenure of board members and the distribution of tenure 

among board members (Kosnik, 1990). Increasing the average tenure has 

been suggested to have both benefits and costs. On the one hand, a board 

with a low average tenure has less knowledge of the strategy and operations 

of the firm, which is likely to limit the effectiveness of the board (Kesner, 

1988; Singh and Harianto, 1989; Kosnik, 1990; Golden and Zajac, 2001). A 

board with a low tenure that is just learning about the firm is more prone to 

management tactics that are aimed at compromising its monitoring 

function (Mallette and Fowler, 1992). Westphal and Zajac (1995) suggest 

that when management has some influence on choosing board members, 

boards with low tenure are likely to include directors that were chosen by 

management, which further limits its effectiveness in monitoring. On the 

other  hand,  a  board  with  a  higher  tenure  can  be  familiar  with  the  firm’s  

resources, strategy, and operations (Singh and Harianto, 1989). Senior 

board members can provide the board and the management with deep 
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insight about the firm that is needed when management changes (Kosnik, 

1990). Hillman et al. (2008) propose that directors with long tenures may 

start to identify strongly with the firm, which improves their commitment 

to monitoring and counseling management. On the other hand, Dalton et 

al. (2007) propose that board members with long tenure are more likely to 

have become friendly with management, compromising their effectiveness 

in monitoring. 

Previous research proposes that board tenure homogeneity can have both 

positive and negative implications. On the one hand, boards that consist of 

many members with long tenures have acquired a high level of firm-specific 

knowledge and skills and also higher levels of cohesiveness, which allows 

them  to  utilize  their  skills  (Alderfer,  1986;  Singh  and  Harianto,  1989;  

Forbes and Milliken, 1999). On the other hand, past research contends that 

boards with homogeneous tenures suffer from various problems (Kosnik, 

1990; Mallette and Fowler, 1992; Johnson et al., 1993; Golden and Zajac, 

2001;  Tuggle  et  al.,  2010a).  Long-tenured  boards  develop  pressures  for  

conformity, which can reinforce compliance and commitment to the status 

quo and impede the search for multiple alternatives. Board members with 

similar tenures share the same board experience, which can create biased 

perceptions and increase groupthink.  The increased rigidity of 

homogeneous tenure is likely to limit the board’s ability to make strategic 

changes when needed. 

In contrast, boards with heterogeneous tenures can rely on a greater 

diversity of experience and knowledge (Johnson et al., 1993; Forbes and 

Milliken, 1999; Golden and Zajac, 2001; Tuggle et al., 2010a). Directors 

with low tenures can draw more strongly on the knowledge that they bring 

from their external experiences. Such knowledge helps to raise the number 

of different perspectives and cognitive diversity that is available to a board. 

A board’s effectiveness in monitoring and counseling is likely to increase as 

a result. The board is also more likely to make decisions on strategic 

changes when needed. However, Kosnik (1990) suggests that the 

heterogeneity of board tenures may also impede a board’s work because 

board members with diverse experiences may have more difficulty 

understanding each other and developing frequent and open 

communication. 

The effect of board tenure also depends on management tenure and on 

CEO tenure in particular (Alderfer, 1986; Singh and Harianto, 1989; 

Sundaramurthy, 1996; Shen, 2003; Kor, 2006). In their early tenure, CEOs 

typically have little influence in shaping board knowledge and membership, 

and a board can more effectively monitor the CEO and focus on counseling. 

As the CEO’s tenure increases, both in absolute terms and relative to the 
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board’s tenure, the influence of the CEO increases at the cost of the board.  

This process decreases the effectiveness of monitoring by the board. 

A number of empirical studies have investigated the effects of board 

tenure. An investigation by Kosnik (1990) found that an average board 

tenure increased boards’ resistance to greenmail, indicating improved 

monitoring by boards. Singh and Harianto (1989) found that the longer the 

average board tenure relative to that of the CEO, the better the board could 

resist actions that were regarded harmful to shareholder return. Carpenter 

and Westphal (2001) found that the average board tenure was positively 

related to both monitoring and counseling in stable environments but only 

for counseling and not for monitoring in unstable environments. Mallette 

and Fowler (1992) proposed a curvilinear relationship between average 

board tenure and a firm’s resistance to poison pills, but they found neither 

significant curvilinear nor linear effects. Golden and Zajac (2001) proposed 

a curvilinear effect of average board tenure on strategic change that is based 

on the argument that tenure brings both benefits and costs. They found 

support for the curvilinear relationship. 

Attention

An attention-based view of a firm refers to how “decision-makers focus 

their attention on a limited set of issues and answers and the issues and 

answers they attend to and enact determines what they do” (Ocasio, 1997). 

Focused attention also implies that decision makers allocate their attention 

away from certain issues and answers. A selective focus of attention is 

necessitated by the fact that bounded rationality does not allow for effective 

attention to all possible stimuli. An attention-based view of a firm also 

proposes that attention is affected by the decision-making context, 

including a firm's procedural and communication channels. The context is 

further dependent on the rules, resources, players, and social positions of 

the firm. 

The attention of a board of directors is also subject to the mechanisms 

that are proposed by the attention-based view of the firm (e.g., Golden and 

Zajac,  2001;  Tuggle  et  al.,  2010b).  In  case  of  a  board,  the  issues  and  

answers are related to the role of the board in the monitoring, counseling, 

and provision of resources. A firm’s context and structures determine the 

issues and answers that draw the attention of the board members. Tuggle et 

al. (2010b) studied how a board’s attention depends on the context that is 

defined by a firm’s performance and the structures that are related to the 

board’s composition, particularly duality. Golden and Zajac (2001) 

investigated how the differences in boards’ attention to strategic and non-
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strategic issues influenced strategic change by firms. They suggested that 

boards that pay more attention to, that is, spend more time on strategic 

issues, are more familiar with such issues and therefore are more inclined 

to make strategic changes as a result. They found empirical support that 

attention to strategic issues relative to non-strategic issues promoted 

strategic change. 

Board incentives 

Even if shareholders nominate a board of directors to monitor and 

counsel management, board members can be regarded as agents who act 

with self-interest (e.g., Deutsch et al., 2010). As a result, the effectiveness of 

the board also depends on what type of incentives that the board members 

have to act in line with the shareholders’ interests. Boards of directors are 

given incentives that include various financial incentives, extended tenure, 

and the opportunity to obtain other directorships (Yermack, 2004). 

Firms typically compensate their board members with a fixed annual 

compensation and fixed fees for each board meeting. However, agency 

theory suggests that because such fixed compensation does not align the 

incentives of board members with those of shareholders, fixed 

compensation can cause board passivity and ineffectiveness (Kosnik, 1987, 

1990; Mallette and Fowler, 1992; Johnson et al., 1993). According to agency 

theory, equity-based incentives can motivate the agent to act more towards 

the interests of shareholders. Accordingly, equity-based incentives have 

also been proposed for boards of directors. In addition to stock, a board can 

also be granted stock options as equity-based incentives (Yermack, 2004; 

Deutsch et al, 2007, 2010). Yermack (2004) studied Fortune 500 firms and 

found that compensation of boards was contingent on shareholder return. 

On  average,  outside  directors’  pay  changed  11  cents  for  each  $1,000  of  

change in shareholder wealth. Yermack further found that more than half of 

this change came from stock and stock options. The rest of the change was 

due to alterations in the likelihood of obtaining new directorships in other 

firms or losing a board seat in the current firm. 

A number of studies have investigated how the effectiveness of boards 

depends on the equity-based incentives of the board. Mallette and Fowler 

(1992)  studied  whether  stock  holdings  by  a  board  improve  monitoring  by  

the board by decreasing the adoption of poison pill provisions, but they did 

not find a significant effect. Johnson et al. (1993) found that stock 

ownership by outside directors increased restructuring by firms, suggesting 

improved monitoring. Hoskisson et al. (1994) found similar evidence. 

Deutsch et al. (2007) found that stock and stock option pay for outside 
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directors had a curvilinear effect on a firm’s acquisition rate. They 

suggested that the decreasing effect at higher ownership levels is due to 

directors starting to focus on preserving their accumulated stock wealth. 

Deutsch et al. (2010) found that the stock option compensation of outside 

directors increased firm-level risk taking. Hambrick and Jackson (2000) 

studied how outside director stock holdings influence subsequent firm 

performance  and  found  that  high  performing  firms  tended  to  have  much  

higher ownership by the board than poorly performing firms. 

Kosnik (1990) suggested that the effect of a board’s equity-based 

incentives depend on management’s equity-based incentives. Kosnik 

argued that when management has weak equity-based incentives, it is more 

likely to take actions that are less aligned with the shareholders’ 

preferences, and the board’s monitoring plays a more critical role. As 

monitoring by a board can be improved with equity-based incentives to the 

board, such incentives have a stronger effect when management has weak 

equity-based incentives. Kosnik found empirical support that in firms 

whose management’s equity interests were small, corporate resistance to 

greenmail was most likely when the outside directors' equity interests were 

high relative to their total compensation. Also Deutsch et al. (2010) found 

that outside director compensation and CEO compensation are mutually 

substituting. Studying stock option pay, they found that if both the outside 

directors and the CEO are provided with stock options, the outside 

directors’ incentives weaken the effect of the CEO’s incentives on firm-level 

risk taking. 

In addition to equity-based incentives, board members have also career 

incentives. Yermack (2004) noted that even if the fixed and equity-based 

compensation of a board are typically neither the sole or main source of 

director income, they can still be high enough to have some significance. As 

a result, board members have an incentive to retain their board 

appointments and to obtain new ones in other firms. Gilson (1990) found 

that directors who had to resign due to poor performance later had fewer 

seats on other boards, implying a loss of income opportunities. On the other 

hand, Yermack showed that strong firm performance helped board 

members to obtain new appointments, and the related income change was 

also considerable. Because firm performance has an effect on the career of 

board members, it provides the board with an incentive to perform its role 

effectively. 
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2.3 Corporate internal controls 

Whereas  the  literature  on  boards  of  directors  focuses  on  the  apex  of  an  

organization by examining the shareholder-board and the board-CEO 

dyads, the literature on corporate internal controls focuses on the next 

hierarchical level in an organization, that is, the dyad between the CEO and 

division management. 

The past research on corporate internal controls focuses on how the 

corporate management of a multidivisional firm controls the divisional 

management that reports to the corporate CEO (e.g., Gupta, 1987; Hill and 

Hoskisson,  1987;  Baysinger  and  Hoskisson,  1989,  1990;  Hitt  et  al.,  1990;  

Goold and Quinn, 1990; Hoskisson et al., 1991, 1993; Johnson et al., 1993; 

Hitt et al., 1996; Barringer and Bluedorn, 1999). Corporate internal controls 

consist of financial controls and strategic controls. 

Financial controls base their performance evaluations on objective 

financial criteria such as return on investment, return on equity, or net 

income. Managerial rewards are contingent on the achievement of such 

financial objectives. In essence, financial controls are similar to outcome 

controls in organizational control theory. Financial controls are generally 

based on annual or shorter-term financial performance. Performance 

targets are established at the start of a performance period, at the start of a 

year, for example. Actual results are then monitored, and managers are 

judged according to their actual performance relative to the targets.  Actual 

performance relative to the targets influences both management’s direct 

income and its career opportunities. If a manager exceeds a performance 

target, the manager can be awarded with a bonus. If a manager fails to 

reach the target, the manager faces an increased risk of being dismissed or 

demoted. Financial controls have certain weaknesses. First, a focus on 

short-term performance reduces managerial incentive to make long-term 

investments. Second, financial controls hinder cooperation between 

corporate divisions when the divisions are interdependent with each other. 

Cooperation between divisions becomes difficult because each division 

manager tries to maximize his or her own performance at the cost of other 

divisions.  

Strategic controls are based on the evaluation of the strategic actions of 

division management. Hitt et al. (1996) describe strategic controls as the 

evaluation of “the strategies business-level managers formulate and the 

strategic actions they take rather than their outcomes.” Baysinger and 

Hoskisson (1990) also include the outcomes by noting that “[u]nder a 

system of strategic controls, division (SBU) managers are evaluated on the 

basis of how strategically desirable their decisions were before 
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implementation (ex ante) and on the basis of the financial performance of 

the firm after the decisions were implemented (ex post).” Strategic controls 

can be regarded as a monitoring mechanism in terms of agency theory, but 

they are nevertheless different from any other controls that are discussed in 

the corporate governance or organizational control literature. The 

characteristic element of strategic controls is that division management is 

evaluated based on the quality of the strategic plan ex ante, that is,  before 

the strategy is actually even implemented. This ex ante evaluation is a 

unique control mechanism that is not included in any other controls 

discussed in corporate governance or organizational control literature. 

Strategic controls provide several advantages over financial controls. 

Strategic controls help division managers to take risky strategies because 

they feel that corporate management understands such strategies. Strategic 

controls allow for a focus on long-term performance because division 

managers expect to be evaluated based on their strategies rather than on 

short-term financial performance only. The motivation for risky and long-

term strategies also encourages division managers to commit to innovation. 

The main weakness of strategic controls is that their use requires that 

corporate management has an adequate understanding of the operations 

and markets that are related to the division strategies. Establishing and 

maintaining the knowledge required for strategic controls can take a 

substantial amount of time from corporate management, thereby adding a 

cost to strategic controls. 

Previous research on corporate internal controls has studied how the 

degree of corporate diversification influences the balance between financial 

and strategic controls. The main finding is that when a corporation is a 

conglomerate that consists of independent divisions that operate in 

unrelated businesses, the cost of obtaining the detailed information that is 

needed for strategic controls is high and limits the use of these controls. As 

a result, only financial controls are available in practice for use in such 

firms. On the other hand, when divisions that operate in the same market 

and need to coordinate strategies with each other, strategic controls are 

more useful because there is relatively less information to be obtained, and 

obtaining such information not only supports strategic controls but also 

helps corporate management in the coordination that it needs between the 

divisions. 

Previous research has also investigated how corporate governance and 

corporate internal controls interact with each other. Baysinger and 

Hoskisson (1990) proposed that outside directors would prefer financial 

controls over strategic controls because outside directors have less 

knowledge of a firm and its markets than inside directors. Inside directors, 
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on the contrary, would be in a better position to use strategic controls. 

Baysinger and Hoskisson did not test their propositions, however. Johnson 

et al. (1993) found empirical evidence that the use of strategic controls 

improves the alignment between the interests of management and 

shareholders and thereby lessens the need for monitoring by a board. 

In addition to Johnson et al. (1993), a number of empirical studies have 

investigated corporate internal controls. Gupta (1987) found that 

subjectivity in the performance evaluations of divisions was positively 

associated with the effectiveness of pursuing strategies that are based on 

differentiation. The association was negative for strategies based on low-

cost leadership. Gupta argued that subjective performance evaluation 

encourages paying attention to the identification of unfilled customer needs 

and the design of unique new products, which is useful for a differentiation 

strategy.  Johnson  et  al.  (1993)  provided  the  first  empirical  measure  for  

strategic controls. They used three survey items to measure the emphasis 

on strategic controls, including the use of (a) face-to-face meetings, (b) 

informal meetings, and (c) subjective criteria. In addition, Hitt et al. (1996) 

used three similar survey items to test how corporate headquarters control 

divisions. In addition, Hitt et al. developed three survey items to measure 

the emphasis on financial controls, including the use of (a) return criteria 

such as return on assets or return on invested capital, (b) cash flows, (c) 

objective strategic criteria such as return on investments, and (d) formal 

reports from financial management information systems by corporate 

management. Hitt et al. found that strategic controls increased research 

and development expenditures and new product introductions. Financial 

controls, on the other hand, decreased R&D and new product intensity but 

increased acquisition intensity. They also found that both acquisition and 

divestiture intensity decreased the use of strategic controls but increased 

the use of financial controls. Further, Barringer and Bluedorn (1999) used 

similar measures for financial and strategic controls. They found that 

strategic controls increased corporate entrepreneurship, which was defined 

as a firm’s tendency toward innovation, risk-taking, and proactiveness. 

Financial controls did not have any effect on corporate entrepreneurship. 
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2.4 Investment in learning 

Cyert and March (1963) suggested that, provided that an organization 

does not change, environmental changes tend to degrade the organization’s 

productivity below a satisfying level, creating pressure to seek new 

solutions through intentional learning. To address the pressure for 

learning, individuals and firms alike need to invest some of their resources 

into the pursuit and acquisition of new knowledge and to the adaptation to 

environmental changes. On the other hand, an excessive allocation of 

resources to learning can also pose a threat to survival (March, 1991). As a 

result, there are both benefits and costs of investments in learning, and the 

level of investments in learning is determined by their balance. This chapter 

reviews previous research to identify the factors that determine the level of 

investments in learning. 

Because the body of knowledge about learning is broad, this chapter 

reviews the past research with a limited focus on certain definitions of 

resources to be invested and learning. Resources that can be invested in 

learning include money and equivalents, personal time, the operating time 

of any equipment, or any other assets that are needed for learning. 

Learning refers to the acquisition of knowledge that is new to the person or 

firm that is engaged in the learning process. Such knowledge can already be 

possessed  by  someone  else,  or  it  can  be  entirely  novel  to  the  world,  not  

known to anyone. In addition, learning includes any effort that is made to 

acquire knowledge, and it does not distinguish between the various types of 

learning. If the existing resources are not allocated to learning, they are 

assumed to be allocated to alternatives including consumption, saving, 

production or operations that rely solely on the use of knowledge that is 

already known by an individual or a firm. 

The focus on any learning is different from the influential stream of 

research about exploration and exploitation in learning that was initiated 

by March (1991), which focused on the balance between two types of 

learning. The literature on exploration and exploitation is interested in the 

balance between exploration and exploitation. March defines exploration as 

including “things captured by terms such as search, variation, risk taking, 

experimentation, play, flexibility, discovery, innovation.” On the other 

hand, exploitation “includes such things as refinement, choice, production, 

efficiency, selection, implementation, execution.”  Other scholars have 

usually used the March’s definitions, but they have also provided their own 

characterizations. For example, Levinthal and March (1993) portray 

exploration as  “the pursuit  of  knowledge,  of  things  that  might  come to  be 

known” and exploitation as “the use and development of things already 
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known.” Fang et al. (2010) state that “exploration refers to the search for 

new, useful adaptations, and exploitation refers to the use and propagation 

of known adaptations.” 

Although this study is interested in investigating learning in 

organizations, it is first examined from the perspective of an individual 

rather than that of an organization. That is, this study first identifies the 

factors that determine an individual’s motivation to invest in learning. This 

approach is chosen because it is useful for an understanding of 

organizational phenomena, and such phenomena are later discussed from 

the perspective of a principal-agent dyad. Because a principal and an agent 

are individuals, organizational learning can be understood by how the 

principal and the agent prefer learning as individuals and how the agency 

mechanism influences these preferences. 

2.4.1 The variations in learning preferences between individuals 

Just as different individuals have different production resources, some 

individuals can allocate more resources to learning than others. However, 

there are also other reasons that cause some individuals to be more 

attracted to learning than others. 

Differences in knowledge 

An individual’s past experience may help him or her to identify an 

opportunity that has the attractive potential for profits because others lack 

the same past experience that is needed to identify the opportunity in time. 

Others may lack the required experience because each individual has 

unique past experiences and knowledge that determines the choice of 

factors to which an individual pays attention (Hambrick and Mason, 1984; 

Sitkin  and  Pablo,  1992;  Ocasio,  1997;  Grégoire  et  al.,  2010).  Further,  if  

others cannot perceive an opportunity as early as an informed individual, 

the income potential from the opportunity is likely to be improved for that 

individual due to limited competition. As an illustration of individual 

differences  in  perceiving  opportunities,  Shane  (2000)  showed  how  a  

technical invention was communicated to thousands of individuals, but 

only a few with the appropriate knowledge could identify the new 

opportunities that the invention presented. Further, the identified 

opportunities were unique in the case of each of those few individuals. 

Cohen and Levithal (1990) suggested that knowledge that has been 

acquired in the past can help an individual to develop an absorptive 
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capacity that provides an edge over others in knowledge acquisition. Others 

may not be able to learn new knowledge that is built on the individual’s 

unique  knowledge  base,  which  provides  the  individual  with  a  source  of  

competitive advantage over an extended period of time. The resource-based 

theory  of  firms  (e.g.,  Wernerfelt,  1984;  Henderson  and  Cockburn,  1994;  

Newbert, 2008) suggests that a similar type of knowledge advantage can 

exist also for firms. 

Differences in risk preferences 

Levitt and March (1988) and Levinthal and March (1993) noted that 

learning involves uncertainty about success or failure. As individuals differ 

in  their  preferences  for  risk  regarding  their  income  (e.g.,  Glimcher  and  

Rustichini,  2004;  Wolf  et  al.,  2007;  Cesarini  et  al.  2009),  the  higher  the  

uncertainty of the success of an investment in learning, the fewer 

individuals find the investment attractive. In particular, an effort to learn 

novel knowledge that was not known to anyone else is likely to involve a 

high uncertainty of success, screening out most individuals and making the 

endeavor attractive only to individuals with high risk tolerance. Empirical 

evidence seems to support the notion that uncertain investments offer 

attractive returns to those who can tolerate uncertainty. Lundblad (2007) 

studied almost two centuries of equity market returns and found that 

higher uncertainty investments indeed offered a higher return.  

Differences in patience 

Competition for learning some knowledge is also limited if the learning is 

expected to take a relatively long time, postponing the potential gains from 

the learning. Montague and Berns (2002) and Glimcher et al. (2007) 

suggested that individuals discount future gains. Such behavior has its 

origin  in  the  mechanisms  of  the  human  brain,  but  the  strength  of  the  

discounting varies among individuals, making long-term learning more 

attractive to some individuals than others. The limited competition for 

investments in learning that are expected to take a long time may make 

such learning attractive to individuals with patience. The past research on 

investors has also found that certain types of investors tend to be more 

attracted than others to investing in a firm that is involved in long-term 

learning (Zahra, 1996; Kochhar, 1996; Hoskisson et al., 2002; Connelly et 

al., 2010). 
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Prelec and Loewenstein (1991) suggested that learning that is expected to 

take a long time to generate income is also likely to involve high 

uncertainty. The longer time that is needed for learning increases the 

likelihood of unexpected incidents. On the other hand, learning that 

involves uncertainty is also likely to require time to complete as the 

uncertainties need to be resolved. Thus, investments that are uncertain 

tend to take a long time to generate income, and investments that tend to 

take a long time to generate income tend to be uncertain. 

Differences in intrinsic motivations for learning 

An individual may also be attracted to learning because of an intrinsic 

motivation for learning. Amabile (1993) suggested that an individual is 

intrinsically motivated when he or she seeks enjoyment, interest, 

satisfaction of curiosity, self-expression, or personal challenge in an 

activity. Researchers have shown that some individuals have an intrinsic 

motivation to work on complex and novel tasks that involving learning (e.g., 

Maslow, 1968; Oldham and Cummings, 1996; Osterloh and Frey, 2000; 

Kim and Oh, 2002; Katz, 2005; Eisenberger et al., 2005; Sauerman and 

Cohen, 2010). Tierney et al. (1999), Dewett (2007) and Zhang and Bartol 

(2010) suggested that intrinsic motivation increases an individual’s 

creativity in learning new knowledge. Eisenberger and Aselage (2008) 

showed that an individual can be simultaneously motivated both 

intrinsically and by the potential for future income through learning. 

The synthesis of variation of learning preferences between 

individuals 

In summary, there are several possible reasons for an individual to 

allocate resources such as time to learning. Some individuals have unique 

knowledge that helps them to identify new opportunities for learning. A 

high tolerance for learning failures and the patience to wait for learning 

gains can increase the attractiveness of learning. An individual may also be 

intrinsically motivated by learning. Such reasons for learning are not 

exclusive, but they may reinforce each other in making learning an inviting 

investment for an individual. Such individual differences are also reflected 

in the differences between firms. For example, Helfat (1994a, 1994b) 

studied firms and found that the balance between investments in existing 

production and the learning of new knowledge is firm-specific and varies 

even between firms in the same industry. 
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In particular, some individuals may be more attracted than others to 

invest in learning new knowledge that is likely to take a long time to 

generate income. New knowledge tends to have a relatively high probability 

of  failure,  to  take  a  long  time  to  generate  income,  and  to  present  

intrinsically motivating challenges. Additionally, if new knowledge is 

expected to take a long time to learn, the length of time toward completion 

is likely to increase the uncertainty of success because the environment is 

more likely to change during the course of the learning. An individual with 

a high tolerance for learning failure, the patience to wait for learning gains, 

and an intrinsic motivation for learning is more likely than others to find it 

attractive to learn new knowledge that is likely to take a long time to 

generate income. 

2.4.2 The variation of learning preferences over time 

Mansfield (1964) and Grabowski and Baxter (1973) suggested that 

resources are allocated to both learning and existing production, depending 

on the attractiveness of the potential income from each alternative. Often 

an individual has found a certain approach of arranging resources for 

production that is attractive and can be repeated over and over again. 

However, if the marginal expected income from adding more resources into 

the existing production is decreasing, the individual may find it more 

attractive to invest part of the resources in some other alternatives, possibly 

learning new knowledge. On the other hand, Nohria and Gulati (1996) 

found that alternative long-term investments also have decreasing marginal 

expected income. Thus, an individual is likely to retain a balance between 

investments in learning and existing production. For example, Collins and 

Porras (1994) found that successful firms allocated resources persistently to 

both learning and existing production. Helfat (1994a) and Chen and Miller 

(2007) also found that investments in learning in a firm vary over time, but 

it is nevertheless positively related to the past level of investments in 

learning. That is, the balance between investments in learning and existing 

production is likely to have somewhat limited variance over time. The past 

research has identified several reasons for the temporal variation of the 

balance between existing production and learning. 

Effect of changes in knowledge 

Herriott et al. (1985) suggested that as an individual learns new 

knowledge over time, the estimates of the expected income of alternative 
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investments can change, also changing the allocation of resources between 

production and learning. In particular, the resources that are allocated to 

learning can both increase and decrease over time as an individual learns 

new knowledge.  

An individual may learn new knowledge about the future productivity of 

existing production and adjust the allocation of resources accordingly. A 

long tradition of research has identified that discontent with the status quo 

prompts learning. Schumpeter (1934) proposed that environmental 

changes can cause a creative destruction that undermines the productivity 

gains from existing knowledge and resources. Cyert and March (1963) 

suggested that environmental changes tend to degrade productivity below a 

satisfying level, creating pressure to seek new solutions through intentional 

learning. Grabowski and Baxter (1973) suggested that learning efforts by 

competitors may provoke learning to retain competitiveness. Porter (1980) 

portrayed a wide range of mechanisms for how actions by others may erode 

the profitability of existing production and generate pressure for learning. 

Lant et al. (1992) and Mone et al. (1998) suggested that if an individual 

learns that the expected income from existing production decreases 

permanently, the individual may find it more attractive to allocate some 

resources to other investments, possibly learning. Zahra and George (2002) 

noted that triggers such as performance decline, radical external 

innovations, and government policy changes can induce learning for the 

acquisition of new knowledge. Montague et al. (2006) even suggested that 

the learning response to discontent with the status quo has its origin in the 

human  brain,  which  seems  to  have  evolved  with  mechanisms  for  

stimulating exploration in cases when the environment has been depleted 

of sources for exploitation. 

However, an individual may also learn new knowledge that suggests that 

the expected income from existing production increases. In this case, the 

individual may find it more attractive to cancel some learning investments 

and to allocate more resources to expand the existing production.  

The balance between existing production and learning can also change 

independently of existing production. Dosi (1988) suggested that an 

individual may perceive learning as an attractive opportunity, even when 

the productivity of existing resources is not threatened, although Knott and 

Posen (2009) found that learning in response to a threat is more prevalent. 

Huber (1991) suggested that an individual may discover an opportunity for 

learning new knowledge by accident. Greve (1998) and Greve and Taylor 

(2000) also suggested that innovations by others may help an individual to 

perceive new opportunities. As an individual discovers new opportunities 

with attractive future income potential, the individual may then allocate 
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resources from existing production to a new opportunity if the expected 

income from the opportunity is more attractive than the income from the 

existing production. 

On the other hand, Green et al. (2003) suggested that as an individual 

learns new knowledge, the estimated expected income from a learning 

investment can also decrease, thereby decreasing the relative attractiveness 

of the learning investment. Moreover, if an individual invests in learning, 

the individual is likely to complete the learning at some point. If an 

individual has completed or cancelled learning investments and lacks the 

knowledge of another, equally attractive, learning investment, the 

individual will allocate resources to expand existing production instead. 

The effect of changes in available income and resources for 

investing 

A change in income from existing resources can affect an individual’s 

estimate of the expected income from alternative investments. If the 

income from existing resources is less than in the past, one reason for the 

decrease may be a permanent external change that decreases the 

productivity of the existing resources. Cyert and March (1963) suggested 

that if an individual experiences a decrease in income, he or she tends to 

invest in learning to increase the income back to a satisfactory level. Mone 

et al. (1998) suggested that an individual estimates the probability of a 

permanent change based on personal knowledge of production. If the 

estimate  of  the  likelihood  of  a  permanent  change  is  high  enough,  an  

individual may find it attractive to allocate some resources to learning. 

Thus, a decrease in income relative to the past can increase investment in 

learning but need not increase it.  

On the other hand, if income from existing resources increases, one 

reason for the increase relative to the past may be an increased productivity 

of existing resources in a changed environment. In this case, an individual 

may increase the estimate of the expected income from existing resources 

and therefore allocate some resources for learning to expand existing 

production. Thus, an increase in income relative to past may decrease 

investment in learning but need not decrease it. 

A change in the amount of resources that are available for investing can 

also cause changes in the amount of resources that are allocated for 

learning. If past investments succeed in increasing resources available for 

investing, an individual allocates such additional resources to the next best 

investment opportunities that can be either an expansion of the individual’s 

existing production or an initiation of new learning initiatives. Thus, an 
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increase in resources can but need not necessarily increase investments in 

learning.

Similarly, if past investments fail, and as a result, an individual has fewer 

resources available for investing than in the past, the individual will cut the 

least attractive investments. The least attractive investments can be either a 

part of the individual’s existing production or learning. Thus, a decrease in 

resources can but need not necessarily decrease investments in learning.  

In summary, if income from past investments exceeds resources that are 

needed for the past investments, an individual can invest more, which can, 

but need not, increase investments in learning. On the other hand, if the 

income from past investments is less than the resources that were needed 

in the past, the individual must cut investing, which can, but need not, 

decrease investments in learning.  

A change in the amount of resources that are available for investing can 

also affect investments in learning through changes in the likelihood of 

survival. Cyert and March (1963) and Singh (1986) suggested that the more 

resources that an individual has, the lower the risks to survival. As an 

individual always has limited resources, a decrease in the available 

resources  implies  not  only  that  the  individual  can  invest  less,  but  it  may  

also cut the individual’s resources that are available for consumption, or at 

least increase the risk of lowering consumption in the future. As some level 

of consumption is eventually required for survival, a decrease in resources 

also increases the threat to survival, perhaps only a little, but in any case 

somewhat.

To minimize increasing the threat to survival after an income decrease, an 

individual can choose an investment that has a lower probability of 

threatening survival but has also somewhat lower expected value than the 

investments  that  were  made  prior  to  the  income  decrease.  Even  if  an  

individual prefers an investment with a certain probability of failure at 

some point, the individual may start to prefer an investment with an even 

lower probability of failure and lower expected income if the resources that 

are available to the individual decrease for some reason. In other words, an 

individual  becomes  more  risk  averse  (Pratt,  1964)  if  the  individual’s  

resources decrease. Such risk aversion is likely to decrease the preference 

for learning investments. In contrast, an increase in resources decreases an 

individual’s risk aversion and increases the preference for learning 

investments. 

If an individual’s resources decrease to a very low level, the individual’s 

behavior can become risk-seeking, and the individual may prefer 

investments with negative expected values (Cyert and March, 1963; Singh, 

1986). If an individual’s resources decrease low enough to threaten survival, 
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the individual will choose investments that maximize the probability of 

survival, regardless of their expected value (Cyert and March, 1963; Singh, 

1986). As a result, an individual can invest in gambles with a negative 

expected income but with a higher probability of survival than any 

alternative investments. For example, an individual could face a situation 

where an investment has a positive expected value, but it is still less than is 

needed  for  survival.  In  this  case,  a  higher  positive  gain  is  needed  for  

survival. The individual is then motivated to prefer an investment with the 

highest probability that the income generated by the investment will exceed 

the income that is needed for survival. Such an investment is attractive to 

the individual even if it has a negative expected value, thereby motivating 

risk-seeking by the individual. As some learning investments may have 

potential for very high income but a negative expected value that is due to a 

high probability of failure, they can become attractive for individuals who 

have become risk-seeking. Investments with a negative expected value are 

likely to further deplete resources, and the individual must find gambles 

with increasingly higher potential income to provide some probability of 

survival. Thus, the individual is likely to become increasingly risk seeking. 

If the individual succeeds in increasing his or her resources, the individual 

will return to choosing less risky investments.  

However, Kahneman and Tversky (1979) found that some individuals 

became increasingly risk seeking after they experienced negative income 

that decreased their resources regardless of their absolute amount of 

resources. Smith et al. (2002) found that risk seeking in the case of losses 

was reflected in the human brain. Montague and Berns (2002) suggested 

that the brain has evolved to include decision making mechanisms that 

support survival. Thus, even if a risk-seeking response to negative income 

when the threat to survival is low may not always seem rational, it is 

possible that evolution has favored such a behavioral trait. Based on few 

assumptions, Rayo and Becker (2007) suggested how evolution may have 

favored such a risk-seeking response.  

The responses of risk preferences to income changes have been studied 

extensively, and there seems to be a wide variety of preferences among 

individuals (e.g., Glimcher and Rustichini, 2004; Wolf et al., 2007; Cesarini 

et al. 2009). For example, Pennings and Smidts (2003) studied farmers and 

found that some (39%) were always risk averse, and some were always risk-

seeking (27%), while some were risk averse for income increases but risk-

seeking for income decreases (30%). A minority (4%) was even risk averse 

for income decreases but risk-seeking for income increases. 
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Summary 

In summary, an individual retains a certain balance between the resources 

that are allocated to existing production and learning new knowledge. The 

individual adjusts learning based on new knowledge, income from existing 

resources, and changes in resources that are available for investment. As a 

result, the individual may choose to both increase and decrease resources 

allocated to learning at different points over time. 

As income changes can influence both resources that are available for 

investment and the estimates of expected incomes from alternative 

investment opportunities, income changes also influence investments in 

learning through these two mechanisms. An income decrease can both 

encourage and discourage investments in learning through several different 

mechanisms.  

An income decrease increases the probability that the productivity of 

existing resources has decreased permanently, which increases the relative 

attraction of learning. An income decrease may also provoke a behavioral 

response of risk-seeking that may make some learning investments 

attractive. On the other hand, an income decrease can decrease the 

resources that are available for investing, thereby decreasing investments in 

learning. A decrease in the available resources also increases the threat to 

survival and thereby increases risk aversion, which can decrease the 

attraction of learning investments because of their higher probability of 

failure.

These same mechanisms can also encourage and discourage investments 

in learning after an income increase. An income increase increases the 

probability that the productivity of existing resources has increased 

permanently, which decreases the relative attraction to learning. An income 

increase may also decrease risk tolerance if an individual has recently 

responded to a performance decrease with risk-seeking. On the other hand, 

an income increase can increase the resources that are available for 

investing, thereby increasing investments in learning. An increase in the 

available resources also decreases the threat to survival and thereby 

decreases risk aversion, which can increase the attraction to learning 

investments. 
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2.5 Managerial myopia 

2.5.1 The dilemma of managerial myopia 

A  number  of  scholars  have  observed  that  organizations  suffer  from  

managerial myopia, which is defined as an excessive preference for low-risk 

and short-term investments in firms (e.g., Hayes and Abernathy, 1980; Hill, 

1985;  Porter,  1992;  Hoskisson  et  al.,  1993;  Jensen,  1993;  Levinthal  and  

March, 1993; Laverty, 1996; Zahra, 1996; Miller, 2002; Marginson and 

McAulay, 2008: Barrett, 2010; Souder and Shaver, 2010). This preference 

restrains a firm’s ability to allocate resources to learning new knowledge 

that is likely to take a long time to generate income. Eventually, the firm’s 

ability to sustain competitiveness in a changing environment erodes over 

time (Leonard-Barton, 1992; Levinthal and March, 1993; Utterback, 1994; 

Christensen and Bower, 1996).  In essence, managerial myopia reflects the 

ineffectiveness of a principal in controlling an agent. 

Previous research on managerial myopia suggests that myopia can be 

induced by short-term financial control. Hoskisson and Hitt (1988) and 

Hoskisson et al. (1993) suggested that short-term financial control is widely 

used by principals to control agents. Additionally, the output controls 

described by organization control theory are similar to short-term financial 

controls (Ouchi, 1977, 1979; Eisenhardt, 1985; Jaeger and Baliga, 1985; 

Snell, 1992; Kirsch, 1996). In short-term financial control, a principal 

reviews the past income from the production based on the resources 

allocated to an agent and sets an income target for the agent for the next 

period. The eventual performance relative to the target influences the 

agent’s immediate and future income by shaping the agent’s career 

opportunities (Fama, 1980; Narayanan, 1985; Gibbons and Murphy, 1992; 

Holmström, 1999). 

If the agent exceeds the target, the principal awards the agent with bonus 

compensation, a promotion, or the promise of an increased probability of 

such awards in the future if the agent continues to exceed the target in the 

subsequent period of time. On the other hand, if the agent fails to reach the 

target, the principal sanctions the agent, for example by demoting, 

dismissing, or threatening the agent with an increased risk of such actions 

unless  the  agent  can  improve  his  or  her  performance  in  the  next  period  

(Walsh and Seward, 1990). For example, Tuggle et al. (2010b) found that 

boards their increased monitoring of firm management after an income 

decrease. Moreover, several studies have found evidence that poor financial 

performance indeed increases the risk of agent turnover (Schwartz and 

Menon, 1985; Morck et al., 1989; Grinyer and McKiernan, 1990; Gilson and 
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Vetsuypens, 1993; Daily and Dalton, 1995; Chevalier and Ellison, 1999; 

McNeil et al., 2004). 

Hoskisson and Hitt (1988) suggested that short-term financial control 

provokes the agent to prefer investments with relatively low uncertainty 

and a short time to generate income, also in case of investments in learning. 

Uncertainty about the income of an investment implies uncertainty about 

an agent’s personal income as performance below the target that was set by 

a  principal  may  cause  low  income  for  the  agent.  The  agent  may  prefer  to  

avoid uncertainty more than the principal if the agent’s total income 

depends more on the performance than the principal’s total income. This is 

often the case because a principal’s income may be diversified across many 

other resources that are not delegated to an agent. The agent is also likely to 

prefer investments that require shorter periods of time to produce income 

than the principal because an investment with a payback beyond the 

following few time periods of time decreases short-term performance, 

which may result in dismissal of the agent prior to the eventual potential 

future income increase from the investment. For example, Mishina et al. 

(2004) found that firms that are trying to develop new products had lower 

sales growth in the short term. Thus, trying to avoid a dismissal, an agent 

may  avoid  investments  that  require  a  long  period  of  time  to  generate  

income to maximize short-term performance, anticipating a bonus or an 

earlier promotion as a result (Narayanan, 1985, Stein, 1989). 

Laverty (1996) and Marginson and McAulay (2008) noted that an 

individual can have a natural preference for low risk and short-term 

investments, even without short-term financial control. If a principal 

prefers low risk and short-term investments, short-term financial control 

enables the principal to motivate an agent to allocate resources according to 

the principal’s preferences. However, if a principal prefers investing in 

learning new knowledge that is likely to take a long time to generate 

income, short-term financial control may not provide the principal with the 

means to control an agent. 

As short-term financial control encourages an agent to prefer investments 

with relatively low uncertainty and a short period of time to generate 

income, it is not likely to enable a principal to motivate the agent to allocate 

the delegated resources to learning new knowledge that is likely to take a 

long time to generate income even if the principal prefers such learning. In 

a case in which the principal delegates the agent resources that are 

allocated only for repeating production with existing knowledge, short-term 

financial control enables the principal to control the agent as long as the 

environment does not change and poses a threat that would require 

learning that takes a long time to generate income. However, even in this 
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case, the principal loses the ability to invest in learning opportunities that 

are based on further developing the potentially rare resources and 

knowledge that are embedded in existing production. Moreover, the 

environment tends to change continuously, and short-term investments in 

learning tend not to sufficiently improve productivity, resulting in 

decreasing income at some point in time (Leonard-Barton, 1992; Levinthal 

and March, 1993; Utterback, 1994; Christensen and Bower, 1996; Uotila et 

al., 2009). Thus, under short-term financial control, an agent may invest 

less in learning than a principal prefers, even when the agent manages 

resources that are allocated only to repeating production with existing 

knowledge. 

2.5.2 The limitations of equity-based incentives against myopia 

Even if a share of future dividends and stock options can help an agent to 

benefit from investments that take a long time to generate income, the 

agent typically has only a limited tenure and cannot influence resource 

allocation decisions beyond the tenure. If the agent allocates resources for 

an investment that takes a long time to generate income, it is possible that 

the successor will have different preferences and therefore will allocate 

resources differently. If the successor does not complete the long-term 

investments that were started by the agent, the agent will not achieve the 

intended future dividends. At worst, once the agent leaves, the principal 

may  even  transfer  some  of  the  resources  and  knowledge  to  a  new  firm  

without the appropriate compensation, leaving fewer dividends for the 

agent  (Burkart  et  al.,  1997;  Shleifer  and  Vishny,  1997;  Baker  et  al.,  1999;  

Foss, 2003; Masulis et al. 2009). The legal system provides the agent with 

some security against such appropriation if the resources that were 

delegated to the agent are structured as a firm, but even a court has 

bounded rationality and may not be able to judge the appropriation of 

complex resources and knowledge correctly. Limited tenure and the 

possibility of post-tenure changes in resource allocation can decrease the  

agent’s motivation to invest in long-term learning even if the agent is 

compensated with equity-based incentives. 

Moreover, the ability to control the agent with a share of future dividends 

and stock options is also limited in firms that employ several agents. When 

a firm employs thousands of agents, equity-based incentives depend on the 

resource allocation decisions made by all of the agents. Resource allocation 

decisions by one agent have only a marginal effect on the agent’s share of 

the  firm’s  total  income  and  dividends  (Baker  et  al.,  1988;  Baker,  1992,  

Balkin, et al., 2000; Zenger and Marshall, 2000). Only a few agents at the 
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upper echelons are able to allocate resources with a significant effect on the 

income and dividends. As the resource allocation decisions that are made 

by the remaining majority of the agents can have only a marginal effect on 

the income and dividends, the effect of the decisions on the shareholder 

return is not likely to have much effect on the choices that are made by 

these agents. The choice is likely to be based to a large extent on whatever 

other controls the principal has set in place. 

Finally, short-term financial control typically exists to some extent even in 

cases in which an agent has long-term financial incentives such as a share 

of future dividends or stock options. Even if an agent is motivated by long-

term financial incentives, a principal can set a certain short-term income 

target. If the agent fails to reach the target, the principal may choose to 

sanction the agent. Thus, long-term financial control does not exclude 

simultaneous short-term financial control. 

2.5.3 The limitations of other control mechanisms against 
myopia 

In organizational control theory, behavior control provides little control 

against managerial myopia because most managerial actions have low task 

programmability. Output control is based on the evaluation of past output, 

and because long delays between actions and output make the control 

ineffective, it is based on short-term performance. Thus, it is not a cure 

against managerial myopia but, on the contrary, output control is rather a 

cause of managerial myopia. When task programmability and output 

measurability are low, clan control is recommended by organizational 

control theory. Clan control has the potential to reduce managerial myopia, 

but as discussed above, verifying the effectiveness of clan control is difficult. 

In corporate governance, monitoring by a board of directors is intended to 

be the main control mechanism in addition to equity-based incentives. 

However, the board members have bounded rationality and can monitor 

only few of the most critical actions by the CEO and perhaps a number of 

key executives. However, the bulk of the decisions that determine the 

shareholder return of a firm are made at the lower organizational levels, 

and  it  is  likely  to  be  difficult  for  the  board  to  directly  monitor  such  

decisions. As a result, direct monitoring by the board is unlikely to control 

managerial myopia at lower organizational levels. On the other hand, 

information of short-term financial performance can be presented in a 

concise format, and the board is likely to use short-term financial control 

for many organizational levels, if it so wishes. Thus, potential visibility of 
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short-term financial performance to the board may actually strengthen 

motives for managerial myopia. 

In the corporate internal controls literature, strategic controls are 

specifically intended to reduce managerial myopia. Hitt et al. (1996) 

contend that “[b]usiness-level managers are more likely to undertake risky 

projects because they feel that corporate managers understand their 

strategic proposals. Additionally, business-level managers believe they will 

be rewarded for the quality of their strategies rather than for short-term 

financial outcomes.” Even if strategic controls seem promising, the related 

past research has focused on investigating how a CEO can apply them to 

control the division managers who report to the CEO. Therefore, strategic 

controls may not control the bulk of the managers at the lower 

organizational levels and the decisions that are made by them. Moreover, 

even if the strategies tend to focus on key resource allocation opportunities, 

they are likely to cover only a minor part of the resource allocation 

decisions that are taken by all of the managers in large organizations. 

In summary, known control mechanisms provide some support for 

reducing managerial myopia, but each also has considerable limitations. 

Long-term financial control suffers from difficulties in aligning risk 

preferences, limited tenure, and in particular, a low effectiveness on the 

bulk of lower management echelons. Moreover, short-term financial control 

is often used in addition to long-term financial control and creates myopic 

pressure. The effectiveness of clan control is difficult to verify. Monitoring 

by a board and strategic control are limited to a subset of resource 

allocation decisions. Finally, the past research on strategic controls has 

focused on the dyad between the CEO and division managers rather than 

the bulk of the managers at the lower organizational levels. 

In conclusion, the past research has observed the dilemma of managerial 

myopia  to  be  a  widespread problem,  which over  time erodes  the ability  of  

firms to make investments that are needed to sustain competitiveness in a 

changing environment. The empirical evidence on managerial myopia 

suggests that organizational control mechanisms fail to adequately address 

managerial myopia.  The review of corporate governance and corporate 

internal control mechanisms confirms this problem because all of the 

known controls have limitations in effectively guarding against managerial 

myopia. However, despite their weaknesses, some control mechanisms help 

organizations to avoid even worse levels of managerial myopia. Thus, 

managerial myopia is not an insurmountable dilemma, and other control 

mechanisms for better curbing managerial myopia may yet be discovered. 
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3. Theory and hypotheses 

The past research in managerial myopia suggests that an excessive 

preference for low risk and short-term investments restrains an 

organization’s ability to allocate resources for learning new knowledge that 

is likely to take a long time to generate income (e.g., Hayes and Abernathy, 

1980;  Hill,  1985;  Porter,  1992;  Hoskisson  et  al.,  1993;  Jensen,  1993;  

Levinthal  and  March,  1993;  Laverty,  1996;  Zahra,  1996;  Miller,  2002;  

Marginson and McAulay, 2008: Barrett, 2010). Eventually, the 

organization’s ability to sustain competitiveness in a changing environment 

erodes (Leonard-Barton, 1992; Levinthal and March, 1993; Utterback, 

1994; Christensen and Bower, 1996). This chapter investigates how various 

control mechanisms in a firm can curb managerial myopia and thereby 

increase its preference for investments in learning new knowledge that is 

likely to take a long time to generate income. 

Previous research on corporate governance and corporate internal 

controls tends to focus on one principal-agent dyad at some organizational 

level. Corporate governance focuses on the shareholder-board and board-

CEO dyads at the very apex of an organization. Corporate internal control 

focuses on the next level dyad between a CEO and a division manager. On 

the other hand, the emphasis of organizational control theory focuses on 

the lowest organizational level between a supervisor and a worker. 

The literature on corporate governance and corporate internal controls 

has addressed the dilemma of managerial myopia and has developed a 

basic understanding of how corporate governance and corporate internal 

controls can be applied in combination to curb managerial myopia by a 

division manager. However, the past research lacks an understanding of 

how controls on managerial myopia can be extended below division 

management. Because a typical corporation consists of several layers of 

management below division management and the bulk of decisions are 

made by lower level managers, there is a lack of understanding of how 

managerial myopia can be controlled in an organization. 

This chapter aims to investigate how the control mechanisms that have 

been identified by the literature on corporate governance and corporate 
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internal controls can be extended to address the problem of managerial 

myopia at the lower organizational levels and thereby increase the 

preference for investments in learning new knowledge that is likely to take 

a long time to generate income. As in the literature on corporate 

governance and corporate internal controls, the hypotheses that are 

developed in this chapter are based on the key theories that underlie the 

literature on corporate governance and corporate internal controls: agency 

theory, organizational control theory, and resource dependence theory. 

The following section first discusses how decisions on investment in long-

term learning are typically made in large organizations and how such 

decisions can be influenced by myopic behavior. The rest of this chapter 

investigates how the control mechanisms that have been identified by the 

literature on corporate governance and organizational control can be 

extended to curb managerial myopia for such investments at the lower 

organizational levels. The effect of each control mechanism is examined 

from  the  perspective  of  both  a  principal  and  an  agent  by  addressing  the  

following two questions: 

1. Does the control mechanism help a principal to motivate an 

agent to increase investments in learning new knowledge that is 

likely to take a long time to generate income? 

2. Does the control mechanism help a principal to increase 

investments in learning new knowledge that is likely to take a 

long time to generate income? 
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3.1 Decisions on investments in learning in organizations 

3.1.1 Investment decisions 

Agency theory suggests that a principal has the ultimate control over all of 

the decisions in an agency, but he or she usually delegates most of the 

decisions to one or more agents (Fama and Jensen, 1983a; Aghion and 

Bolton, 1992; Aghion and Tirole, 1997). Large organizations are structured 

as vertical hierarchies with several successive layers of principal-agent 

dyads. Decision rights are delegated to different levels of hierarchy. Each 

principal has certain rights to make some decisions that are related to some 

resources. The principal can further delegate some of these rights to an 

agent.  On  the  other  hand,  some  decisions  require  the  principal  to  ask  for  

approval from a higher level in the hierarchy. 

In particular, each principal has rights to allocate certain resources. Such 

resources can include money and equivalents, personal time, the operating 

time of equipment, or any other assets (e.g., Wernerfelt, 1984). The 

principal employs several agents and delegates specific rights to each agent 

to determine how certain resources are allocated. 

Monetary resources are typically managed through budgeting (e.g., 

Chandler,  1962;  Cyert  and  March,  1963;  Bower,  1970).  In  budgeting,  the  

board of directors retains the ultimate right to allocate all of a firm’s 

income. The board decides what share of the income is distributed as 

dividends to the shareholders. The rest of the income is used for the firm’s 

investments and operations. The board delegates rights to the CEO to 

allocate a certain maximum amount of money. This amount is defined as 

budget. The budget is usually defined for one year, but it can be frequently 

updated  based  on  the  actual  income  of  the  firm.  The  CEO  delegates  the  

firm’s budget further and determines the budget for each division manager. 

Such delegations of budget repeat down the management hierarchy. Each 

principal can delegate the budget resources further to the lower levels or 

use  a  part  of  budget  directly  for  expenditures.  The  lowest  level  of  the  

organization cannot delegate the budget further, but rather it is used for 

expenditures. As a result, the budget is eventually spent for expenditures. 

Typically, a principal does not delegate a budget to an agent by one 

decision per year. Instead, the principal asks the agent to specify a list of 

alternative activities for which the budget is requested. The principal then 

decides which activities are to be implemented and delegates the agent a 

budget for each activity (e.g., Chandler, 1962; Bower, 1970). The agent can 

then further allocate the budget for each activity. The budget of an activity 

is  usually  defined for  some period of  time,  and the agent  needs to  ask the 
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principal  for  a  decision  on  a  new  budget  for  each  period.  Typically,  the  

maximum  period  for  budgeting  is  one  year,  but  the  period  can  be  much  

shorter for some activities. In conclusion, a principal allocates a budget to 

an  agent  through  many  separate  decisions  over  time.  Moreover,  a  

principal’s decision to allocate a certain budget for some purpose to an 

agent is in essence an investment decision. 

3.1.2 Learning investments 

As discussed in an earlier chapter, resources can be invested in either 

production and are based on either repeating existing knowledge or 

learning new knowledge. A principal can determine which part of the 

resources, if any, to invest in learning new knowledge that is likely to take a 

long time to generate income. Such learning is based on the following 

definitions. Learning refers to the acquisition of knowledge that is new to a 

person or firm (e.g., Cohen and Levinthal, 1990; Huber, 1991; March, 1991). 

Such  knowledge  can  be  already  possessed  by  someone  else,  or  it  can  be  

entirely novel to the world and not known to anyone. If the existing 

resources are not allocated to learning, it is assumed that they will be 

allocated to alternatives including consumption, saving, or production or 

operations that rely solely on the use of knowledge that is already possessed 

by  an  individual  or  a  firm.  The  long  period  of  time  to  generate  income  

relates to managerial myopia, which can be caused by short-term financial 

control (Hoskisson and Hitt, 1988; Hoskisson et al., 1993). Typically, the 

maximum target period for short-term financial control is one year. 

Investments in learning that take longer to generate income cause only a 

cost for short-term financial performance. Thus, short-term financial 

control provides a weak incentive for investments in such learning. In this 

study, long periods of time to generate income refer to periods of time that 

are longer than the maximum periods that are used for short-term financial 

control, and those periods typically last for more than one year. 

In learning new knowledge, it is typically difficult to predict perfectly what 

needs  to  be  done  to  succeed  in  learning  or  how  much  time  such  learning  

will take (e.g., Levitt and March, 1988; Levinthal and March, 1993). 

Learning is typically initiated based on a number of assumptions and 

probability estimates on the relationships between the factors that are 

related to the learning. As the learning progresses, the relationships 

between the factors become more accurate and new factors are identified, 

both of which create a need for deciding in detail the next steps that should 

be taken to allocate the resources among a number of learning alternatives. 

Moreover, such decisions emerge frequently, and they are numerous. Thus, 
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many investment decisions of various sizes need to be made during the 

process of learning, and they all influence the amount of eventual expected 

income and its probability distribution. 

If a principal makes learning investments directly without delegating any 

to an agent, the principal’s investments in learning are determined by a 

number of factors that were reviewed above in the chapter on investments 

in learning. However, the principal usually delegates some decisions on a 

learning investment to the agent. In this case, the principal can use 

budgeting for investments in learning. When the principal identifies an 

opportunity to generate future income through learning new knowledge, 

the principal delegates a certain budget and other resources so the agent 

can take advantage of the opportunity. In essence, the principal makes an 

investment in learning by such resource allocation.  As the learning 

progresses, the principal can make new investments by allocating more 

resources to the agent. When the principal delegates some decisions about a 

learning investment to the agent, the principal’s income from the learning 

depends on how the agent makes decisions to choose between various 

alternatives.

In large organizations, the lower levels also experience the most direct 

exposure to the market. Such exposure helps to identify new opportunities 

for learning, for example, ideas for new products or new production 

techniques. The lower levels of an organization also include most of the 

employees in large organizations. Thus, the lower levels of an organization 

have the potential to identify a large number of opportunities for learning 

new knowledge to generate future income. On the other hand, employees at 

the lower levels of an organization usually have limited budgets and need to 

request additional budgeting o make investments in learning. As a result, in 

addition to initiating learning investments that are based on a principal’s 

own ideas, the principal can receive proposals for learning investments 

from an agent. Because the income a principal derives from learning 

investments depends on the amount of proposals for learning that are 

submitted by agents, the principal’s income from learning investments 

depends on how able and motivated the agents are to present such 

proposals.

3.1.3 The limitations that are caused by managerial myopia 

As discussed above, a principal’s investments in learning depend on an 

agent’s actions. In particular, it depends on how many proposals an agent 

makes for learning investments and how the agent allocates the budget 

delegated by the principal. When choosing investments to propose to the 
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principal, or to implement with the budget that was delegated by the 

principal, the agent can choose between investments that are expected to 

take different amounts of time to generate income. Some investments have 

the potential to produce income in shorter time periods than others. The 

agent’s preference for different investment alternatives with different time 

horizons  depends  on  how  the  principal  controls  the  agent.  If  the  agent  is  

mainly directed by financial control, the agent’s evaluated performance can 

be decreased by investments in learning new knowledge that is likely to 

take  a  long  time  to  generate  income.  If  the  agent  is  under  short-term  

pressure, the agent may respond with myopic behavior. 

An agent has several means of avoiding investments in learning new 

knowledge that  is  likely  to  take a  long time to  generate  income.  When the 

agent identifies an opportunity for learning new knowledge that has the 

potential of generating income or addressing a threat to the 

competitiveness of existing production, the agent can ignore the 

opportunity and never request any budget for such learning. Because such a 

budget would just add a cost to the agent’s short-term financial 

performance, the agent is better off not requesting such a budget. Second, 

when a principal delegates an agent with some resources for learning, the 

agent can either minimize actual expenditures or direct learning for 

projects that will produce income as quickly as possible. The agent can 

minimize actual expenditures, for example, by quickly concluding that a 

learning opportunity is less attractive than initially estimated and 

proposing a discontinuation of the learning. To accelerate the production of 

income from a learning investment, the agent can direct the learning 

towards quick wins that sacrifice higher income in the longer term. For 

example, the agent can address the pressure from competitors through low-

cost incremental improvements to support sales in the short-term, when a 

more substantial investment in developing new technology is needed (e.g., 

Christensen and Bower, 1996). In conclusion, if an agent is subject to 

managerial myopia, the agent can limit investments in learning new 

knowledge that is likely to take a long time to generate income. Because the 

principal has delegated most of the resources to the agent, the principal’s 

investments in learning are also limited if the agent experiences pressures 

that are caused by managerial myopia. 

As discussed above, the principal can resort to a number of control 

mechanisms, such as equity-based incentives, board monitoring, or 

strategic controls, to limit managerial myopia if the principal is a 

shareholder  or  a  CEO.  However,  if  the  principal  is  a  manager  whose  

position is lower in the organization, the principal has much fewer tools for 
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controlling managerial myopia, which limits the investments in learning 

new knowledge that is likely to take a long time to generate income. 

3.1.4 The determinants of investments in leaning 

A principal is expected to have little reason to invest in anything unless he 

or she understands how the invested resources can provide an attractive 

income relative to the other opportunities to which the resources could be 

allocated. To be able to understand the income potential of a learning 

investment, a principal needs to understand both the related learning 

opportunity and the competence and motivation of an agent to manage the 

delegated resources. If the principal does not have adequate information for 

such an understanding, the principal is unlikely to invest in the 

opportunity. Thus, any information that can help the principal to better 

understand the learning opportunity and the agent’s competence and 

motivations are likely to increase the probability that the principal makes 

investments in learning new knowledge that is likely to take a long time to 

generate income. 

In addition, improved control against managerial myopia is expected to 

increase the principal’s investments in learning new knowledge that is likely 

to take a long time to generate income. Such improved control encourages 

the agent to request resources for learning investments. Improved control 

against managerial myopia also motivates the agent to allocate the 

resources that have been delegated to the agent in investments in learning 

new knowledge that is likely to take a long time to generate income. 

In conclusion, a principal’s investment in learning new knowledge that is 

likely to take a long time to generate income is increased by (1) any 

information that can help the principal to better understand the learning 

opportunity and an agent’s competence and motivations, and (2) improved 

control against managerial myopia. 
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3.2 Written ex ante reasoning as a control mechanism 

3.2.1 Strategic controls 

The past research on corporate internal controls has investigated how the 

corporate management of a multidivisional firm can apply strategic 

controls for the divisional management that reports to the corporate CEO 

(e.g., Gupta, 1987; Hill and Hoskisson, 1987; Baysinger and Hoskisson, 

1989, 1990; Hitt et al., 1990; Goold and Quinn, 1990; Hoskisson et al., 1991, 

1993; Johnson et al., 1993; Hitt et al., 1996; Barringer and Bluedorn, 1999). 

The research on strategic controls contends that strategic controls help 

division managers to take on risky strategies because they feel that 

corporate management understands such strategies. Strategic controls 

allow for a focus on long-term performance because division managers 

expect to be evaluated based on the quality of their strategies rather than on 

short-term financial performance alone. In conclusion, strategic controls 

are an effective control mechanism for curbing managerial myopia by 

division managers and thereby to help a CEO increase a divisions’ 

investments in learning new knowledge that is likely to take a long time to 

generate income. 

Strategic controls can be regarded as one monitoring mechanism in terms 

of agency theory, but they involve a unique element that is not included in 

any of the other controls that are discussed in the corporate governance or 

organizational control literature. This unique element of strategic control is 

that division management is evaluated based on the quality of a strategic 

plan before the strategy is actually implemented. Despite the eminence of 

strategic controls for curbing managerial myopia, the research on strategic 

controls has focused on strategy making and the apex of the firm. In this 

study, the concept of strategic controls is extended beyond such past focus 

by examining how similar mechanisms can be applied for controlling 

activities other than strategy making at the lower organizational levels. 

3.2.2 The definition of written ex ante reasoning 

In making a decision on delegating the agent’s decision rights to allocate 

resources, a principal can ask an agent to write a plan that describes and 

reasons income potential from the resources before the plan is actually 

implemented. Such a plan is defined as a written ex ante reasoning of an 

investment’s income potential. A written ex ante reasoning can outline the 

cause-and-effect relationships that exist between future income and the 
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factors that influence it. Examples of such plans include, but are not limited 

to, a strategic plan that is used for strategic controls or a business plan that 

is written for an entrepreneurial venture (e.g., MacMillan and Narasimha, 

1987;  Hormozi  et  al.,  2002;  Martens  et  al.,  2007;  Kirsch  et  al.,  2009).  A  

written ex ante reasoning is a control mechanism that can be applied for 

any type of investment at any organizational level. 

To experience the full benefit of a written ex ante reasoning as a control 

mechanism, the principal needs to (1) evaluate the written ex ante 

reasoning that was prepared by the agent, (2) monitor ex post the 

realization of the learning relative to the written ex ante reasoning, and (3) 

ask the agent to revise the written ex ante reasoning frequently. 

3.2.3 Improved knowledge of investment and agent competence 

Asking an agent to prepare a written ex ante reasoning allows a principal 

to use it to evaluate both the investment opportunity and the competence of 

the agent. As discussed above, any information that helps the principal to 

better understand how an investment can generate income increases the 

probability that the principal will make the investment. As with strategic 

and business plans, any other type of written ex ante reasoning helps the 

principal to understand the various factors and causal relationships that are 

related to a learning investment and then to estimate the potential income 

that is to be gained from the learning investment. Therefore, a written ex 

ante reasoning is expected to increase the probability that the principal will 

make an investment. However, the principal also needs to be convinced 

that managerial myopia by the agent can be adequately curbed. 

The research on strategic controls contends that strategic controls help 

division managers to take on risky strategies because the division managers 

feel that corporate management understands such strategies and evaluates 

the division managers based on the strategies (Baysinger and Hoskisson, 

1990; Hitt et al., 1996). Similarly, a principal can use a written ex ante 

reasoning to evaluate an agent’s competence in generating income for the 

principal. To use a written ex ante reasoning to evaluate the competence of 

the agent, the principal needs to (1) evaluate the written ex ante reasoning 

for the competence of the agent, (2) monitor ex post the realization of the 

learning process relative to the written ex ante reasoning, and (3) ask the 

agent to revise the written ex ante reasoning frequently. Each step of this 

process is outlined in detail below. 

A principal can use a written ex ante reasoning to evaluate the 

competence of an agent. The factors and causal relationships and related 

assumptions that are identified in the written ex ante reasoning reflect the 
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knowledge and competence of the agent. The past research has found that 

individuals can identify others who can contribute novel insights, and they 

tend to return for more advice from such contributors (Sutton and 

Hargadon,  1996;  Hendry,  2002;  Cross  and  Sproull,  2004).  A  written  ex  

ante reasoning that includes information that is novel to the principal 

indicates that the agent has knowledge that is valuable to the principal. This 

evidence  of  novel  knowledge  is  a  possible  reason  for  the  principal  to  hire  

the agent. On the other hand, if an agent ignores or omits certain factors or 

causal relationships of which a principal is aware and expects to influence 

the income from an investment, the principal has a reason to doubt 

whether the agent can make decisions that can maximize potential income. 

This evidence of faulty or missing knowledge reduces the value of the agent 

and decreases the principal’s reasons to delegate resources to that agent 

and  possibly  even  the  need  to  hire  the  agent.  By  identifying  both  the  

contribution and the weaknesses of a written ex ante reasoning that was 

prepared by an agent, a principal can better evaluate the competence of the 

agent and how the competence influences potential income from learning 

investments. This process helps the principal to decide whether to hire the 

agent and to delegate resources to the agent or invest resources in other 

alternatives. The more detail that an agent provides through a written ex 

ante reasoning, the more likely it is that it will contain information that is 

novel to a principal. Thus, the quantity of the written ex ante reasoning is 

expected to increase the likelihood that the principal evaluates the agent to 

be competent and to delegate resources to the agent. 

The principal needs to follow an analysis of the written ex ante reasoning 

with the monitoring of the actual learning actions for several reasons 

(Schreyögg and Steinmann, 1987; Goold and Quinn, 1990). First, 

monitoring the realization of learning relative to the written ex ante 

reasoning helps a principal to increase his or her own knowledge, which can 

help the principal to identify new opportunities. Second, the principal can 

compare the realization against the earlier estimates of an agent to evaluate 

the competence of the agent in identifying the factors that are critical to the 

learning investment. The third benefit from monitoring the realization of 

the learning investment relative to the written ex ante reasoning is related 

to ensuring that the agent does not mislead the principal. If a principal asks 

only for a written ex ante reasoning from an agent but does not check the 

agent’s actual ex post actions, the agent may be tempted to deceive the 

principal by allocating resources for improving short-term income rather 

than allocating them in accordance with the written ex ante reasoning. To 

avoid this problem, the principal can check the agent’s actual resource 

allocation against the written ex ante reasoning at some point. However, 
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the agent may have good reasons to act against the ex ante plan, but the 

principal can take such differences into account, as explained below. 

Unforeseen factors are common in learning new knowledge that is likely 

to  take  a  long  time  to  generate  income  (e.g.,  Levitt  and  March,  1988;  

Levinthal and March, 1993). Mintzberg (1994) suggested that such an 

approach of sticking with an original plan was widely used in strategic 

planning in the past but the success rates of learning investments were low 

because all of the relevant factors in complex environments could not be 

easily identified. Instead, learning investment success can be improved by 

planning learning investments in successive steps (Ruefli and Sarrazin, 

1981; Cooper and Kleinschmidt, 1986; Schreyögg and Steinmann, 1987; 

Cooper, 1990; Block and Macmillan, 1993; McGrath and MacMillan, 1995; 

Mosakowski, 1997; McGrath and MacMillan, 2000a).  

In line with such learning in phases, a principal can ask an agent to revise 

a written ex ante reasoning frequently based on the experiences and 

resolutions of uncertainty from the learning process. This revision of the 

written ex ante reasoning can be combined with the monitoring of the 

realization of the written ex ante reasoning in each phase. In particular, 

such monitoring also provides the agent an opportunity to explain possible 

deviations from the plan based on experiences and resolutions of 

uncertainty from the learning process. Such explanations can help the 

principal to better evaluate if any of the deviations suggest the possibility of 

managerial myopia by the agent to minimize investments in learning new 

knowledge that is likely to take a long time to generate income. In addition, 

asking the agent to revise the written ex ante reasoning adds to the quantity 

of written ex ante reasoning, which can improve the principal’s evaluation 

of  the  agent’s  competence  by  providing  more  information  that  is  novel  to  

the principal. 

In summary, a written ex ante reasoning provides a principal with the 

means to evaluate an agent’s competence. A written ex ante reasoning is 

always related to a specific investment opportunity. However, the past 

research suggests that an individual who demonstrates the competence to 

learn valuable knowledge is likely to be able to also learn valuable 

knowledge in  the future  (e.g.,  Sutton and Hargadon,  1996;  Hendry,  2002;  

Cross  and  Sproull,  2004;  Nebus,  2006;  Gompers  et  al.,  2010).  Therefore,  

even if a principal can evaluate an agent’s competence only in ways that are 

related to the specific investment for which the written ex ante reasoning 

was prepared, it is also likely to help the principal to estimate how the agent 

is likely to manage other types of investments. In conclusion, a written ex 

ante reasoning helps a principal to better determine what type of resources 

to delegate to an agent in the future. 
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3.2.4 Controlling against managerial myopia 

The research on strategic controls contends that strategic controls help 

division managers to take on risky strategies because division managers feel 

that corporate management evaluates the division managers based on the 

strategies they present (Baysinger and Hoskisson, 1990; Hitt et al., 1996). 

Similarly, a written ex ante reasoning provides a principal with a 

mechanism to limit managerial myopia in an agent and to motivate the 

agent to invest resources in learning new knowledge that is likely to take a 

long time to generate income. This gain is possible because the written ex 

ante reasoning helps the principal to better evaluate the agent’s competence 

to take actions that improve the principal’s income according to the 

principal’s preferences. This evaluation of the agent’s competence helps the 

principal to improve upon the evaluation of the agent’s competence based 

on financial control. As a result, the agent can also demonstrate value to the 

principal by means other than simply maximizing short-term financial 

performance. Therefore, the agent need not avoid investments that burden 

short-term financial performance. 

An agent can actually benefit from making investments in learning new 

knowledge that is likely to take a long time to generate income when such 

investments most improve a principal’s expected income. By making such 

investments and preparing related a written ex ante reasoning, the agent 

can demonstrate that he or she is valuable to the principal. Being regarded 

as a valuable agent to the principal, the agent can expect the principal to 

have  a  reason  to  hire  the  agent  to  manage  resources  in  the  future.  The  

principal may even increase the agent’s wage or promote the agent to 

manage additional resources that are delegated by the principal. In 

conclusion, a written ex ante reasoning provides the principal with a control 

mechanism to curb managerial myopia by the agent and to motivate the 

agent to invest resources in learning new knowledge that is likely to take a 

long time to generate income. 

Because both the quantity of a written ex ante reasoning and the 

frequency of its revision increase the likelihood that a principal will find an 

agent to be competent, they are also expected to improve an agent’s 

motivation to invest in learning new knowledge that is likely to take a long 

time to generate income. 
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3.2.5 Effects on investment in learning 

In summary, asking an agent to prepare a written ex ante reasoning 

provides  a  principal  with  information  that  helps  him  or  her  to  better  

understand the learning opportunity and the agent’s competence. This 

increases the principal’s investments in learning new knowledge that is 

likely to take a long time to generate income in several ways. First, because 

the principal understands the investment opportunity better, the principal 

is more likely to allocate the needed budget and to delegate it to the agent 

who wrote the specific ex ante reasoning. Second, because the principal can 

control better managerial myopia, the agent is likely to better manage the 

delegated resources according to the principal’s interests and to invest a 

larger proportion of those resources into learning new knowledge that is 

likely  to  take  a  long  time  to  generate  income.  Third,  the  reduction  in  

managerial myopia increases the likelihood that the agent will propose 

requests for additional resources for new opportunities for investments in 

learning new knowledge that is likely to take a long time to generate 

income. Fourth, because the principal has a better understanding of the 

competence of the agent, the principal can better evaluate new resource 

requests from the agent, which increases the probability that the principal 

will approve the agent’s new proposals for investments in learning new 

knowledge that is likely to take a long time to generate income. 

In conclusion, the quantity of written ex ante reasoning and the frequency 

of revisions are expected to increase both an agent’s and eventually a 

principal’s investments in learning new knowledge that is likely to take a 

long time to generate income. Moreover, because a principal typically 

employs several agents, the principal’s investments in learning depend on 

the quantity of written ex ante reasoning and the frequency of revisions by 

all of the agents who are employed by the principal. The effect of the written 

ex ante reasoning on the investments by the principal and the agent can be 

summarized in following hypotheses. 

Hypothesis 1: Investments by (i) an agent and (ii) a principal in 

learning  new  knowledge  that  is  likely  to  take  a  long  time  to  

generate income are positively related to the quantity of written 

ex ante reasoning of an investment’s income potential. 

Hypothesis 2: Investments by (i) an agent and (ii) a principal in 

learning  new  knowledge  that  is  likely  to  take  a  long  time  to  

generate income are positively related to the frequency of 
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revisions of written ex ante reasoning of an investment’s income 

potential. 
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3.3 Reviewers as control mechanism 

3.3.1 The board of directors as a basis 

The corporate governance literature identifies the board of directors as 

the main mechanism for monitoring management in firms (Pfeffer, 1972; 

Pfeffer and Salancik, 1978; Fama, 1980; Fama 1983a, 1983b; Zahra and 

Pearce, 1989). The board of directors also counsels management, makes 

critical decisions about a firm’s strategy and operations, provides the firm 

with access to commitments from external organizations, and improves the 

legitimacy of the firm. Such activities by the board can limit managerial 

myopia of the firm’s top management together with equity-based 

incentives. However, the literature on corporate governance and the board 

of  directors  has  focused  on  the  apex  of  the  firm.  The  literature  on  

organizational control at lower organizational levels does not identify 

control mechanisms that are similar to the board of directors. Instead, it 

assumes that the agents at lower levels of organizations are monitored by 

the one principal who controls each agent. 

On the other hand, Fama and Jensen (1983a) suggest that when lower 

level agents “interact to produce outputs, they acquire low-cost information 

about colleagues, information not directly available to higher level agents.”  

They  continue  by  arguing  that  “if  agents  perceive  that  evaluation  of  their  

performance  is  unbiased  …  then  they  value  the  fine  tuning  of  the  reward  

system that results from mutual monitoring information, because it lowers 

the uncertainty of payoffs from effort and skill.” However, Fama and Jensen 

do not develop this idea further and provide no details on how such mutual 

monitoring works. Nevertheless, the idea suggests that perhaps it is not 

only the principal at the apex of a firm but also the principals at the lower 

organizational levels who can benefit from others monitoring the agent. 

This study extends the past research by investigating how principals at the 

lower organizational levels can benefit from others to curb managerial 

myopia in their organizations.  

3.3.2 The definition of reviewers 

Just  as  the  shareholders  of  a  firm  can  hire  several  board  members  to  

monitor the CEO, a principal at any organizational level can hire one or 

several individuals to monitor an agent. Such individuals are defined as 

reviewers. The principal can ask the reviewers to take on most of the roles 

that are held by a board of directors. Reviewers can monitor the agent. In 
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monitoring the agent, the principal can ask the reviewers to give their 

opinions, supporting the principal in the evaluation of income potential 

from resources that have been delegated to the agent and the agent’s 

competence in managing such resources. In particular, the principal can 

ask the reviewers to analyze any ex ante reasoning that has been prepared 

by the agent. 

In  addition  to  the  monitoring,  the  principal  can  ask  the  reviewers  to  

counsel the agent. This is similar to the board members roles of counseling 

management. Reviewers are likely to have different knowledge sets than the 

principal, and the agent can utilize their knowledge in helping the agent to 

manage the resources that have been delegated to him or her. As with board 

members, reviewers can also utilize their contacts to facilitate cooperation 

between the agent and the contacts. Moreover, as with board members, 

reviewers can be hired only as part part-time resources. 

As with board members, reviewers can be characterized by their quantity 

and qualities such as tenure and social ties. Such characteristics are 

discussed in detail in the following section. However, a number of 

differences between reviewers and board members are first discussed in the 

present section. 

The relationship between the reviewers and the principal differs from the 

relationship between the board of directors and shareholders in one critical 

respect.  Whereas  board  members  are  accountable  to  a  group  of  

shareholders, reviewers are accountable not to a group but only to one 

individual, the principal. This difference can result in a number of 

differences between reviewers and the board of directors. 

A  group  of  shareholders  can  suffer  from  the  free  rider  problem,  which  

makes it more difficult for shareholders to control a board of directors. In 

contrast, when the principal is only one individual, such a free rider 

problem does not exist. Thus, the principal is expected to be able to control 

the reviewers better than shareholders can control the board of directors. In 

other words, it is expected to be easier for the principal to motivate 

reviewers to take actions that are aligned with the principal’s preferences 

than it is for shareholders to motivate the board members to actions that 

are aligned with the shareholders’ preferences. In essence, reviewers have 

an agent relationship to the principal, and the principal can control 

reviewers in the ways that he or she can control agents. 

Because, unlike board members, reviewers report only to one principal, 

reviewers may be given fewer delegation rights than board members. 

Shareholders typically delegate a board of directors with rights to many 

critical decisions because the alternative of a large group of shareholders 

making such numerous decisions is difficult in practice. On the other hand, 
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because the principal is one individual, the principal does not suffer from 

such a difficulty in making decisions. Thus, the principal has less of a need 

to delegate formal decision rights to the reviewers over the agent who they 

are reviewing. In particular, the principal can, but need not, keep all of the 

decision rights over the agent and delegate none of them to reviewers. 

3.3.3 The number of reviewers 

The past research on boards has identified board size as a determinant of 

a board’s effectiveness in its role. Increasing the size of a board is likely to 

increase gains such that each additional board member adds to a pool of 

available expertise and resources (e.g., Pfeffer, 1972; Pfeffer and Salancik, 

1978; Goodstein et al., 1994; Dalton et al., 1999). Further, larger boards can 

represent more diverse stakeholders and help a firm to cooperate with more 

stakeholders. On the other hand, the past research has identified many 

problems with increasing board size such as free riding and the difficulty of 

reaching a consensus due to diverse opinions and coalitions. As the number 

of directors increases, each director can have less of an influence on the 

board’s decisions, which decreases the reputational gains or costs of the 

board performance on each individual director (Golden and Zajac, 2001; 

Hermalin and Weisbach, 2003). As a result, board members are more likely 

to commit free riding, which decreases the effectiveness of the board. 

Increasing board size also increases the number of opinions that are 

expressed  on  the  board,  which  makes  it  more  difficult  for  the  board  to  

arrive at an adequate consensus that is needed to reach decisions 

(Goodstein et al., 1994). 

The results from the empirical studies on the effect of board size on 

activities related to learning new knowledge support the existence of both 

benefits and costs of increasing board size. Goodstein et al.  (1994) did not 

find  any  effect  of  board  size  on  a  firm’s  strategic  change  in  the  form  of  

product scope changes, whereas Golden and Zajac (2001) found that board 

size first increases strategic change, but it begins to decrease for larger 

boards.  Cheng  (2008)  found  that  larger  board  size  decreased  firm  R&D  

expenditures. 

As with the number of board members, the number of reviewers can also 

increase the combined expertise and contacts that are available from the 

reviewers.  As discussed above, any information that helps a principal to 

better understand how an investment can generate income increases the 

probability that the principal will make an investment. Because reviewers 

have different experiences than the principal and the agent, they are likely 

to identify new factors and causal relationships that are related to learning 
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opportunities. This gain can help the principal to better understand an 

investment and its potential income and also the competence of the agent. 

As discussed above, the improved evaluation of an agent’s competence can 

limit managerial myopia by the agent and motivate the agent to allocate 

resources to learning new knowledge that is likely to take a long time to 

generate income. 

In addition to helping the principal to better understand the investment 

and the agent’s competence, reviewers can make suggestions to change 

learning plans to improve expected income from learning. Reviewers’ 

experience and knowledge allow them to counsel the agent with new insight 

into improving learning plans. In addition, reviewers may have contacts to 

other principals who control resources that can contribute to the learning 

that is managed by the agent. In this case, reviewers can facilitate the 

cooperation between the agent and other resource owners, which can 

further improve the expected income that is derived from the learning. In 

conclusion, reviewers can improve the expected income that is derived from 

learning through counseling and the facilitation of cooperation with other 

resource owners. Such an increase in expected income makes the 

investment more attractive to the principal and the agent and thereby 

increases the probability that the principal and the agent will invest in 

learning new knowledge that is likely to take a long time to generate 

income. 

On the other hand, the increasing number of reviewers is expected to 

cause fewer problems from free riding and the difficulty of consensus due to 

diverse opinions and coalitions than the increasing number of board 

members. There are several reasons for this difference. First, as discussed 

above, the principal is an individual who can better control the reviewers 

than a group of shareholders can control a board of directors. The principal 

can ask for each reviewer’s contribution and evaluate the benefits from each 

reviewer’s separate evaluation rather than evaluating a joint conclusion by a 

group of reviewers. Thus, the principal can better motivate individual 

reviewers to make substantive contributions through more in-depth 

reviews. Second, if the reviewers cannot make decisions due to a lack of 

consensus, it is relatively easy for the principal to make the decision 

instead. This is in contrast to shareholders, for whom it is typically difficult 

to make decisions when a board of directors cannot make them. Moreover, 

as discussed above, the principal is likely to delegate fewer decision rights 

to reviewers than shareholders typically delegate to boards of directors. 

Thus, there are likely to be fewer decisions for which the reviewers need to 

find consensus. 
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In conclusion, like the increasing number of board members, an 

increasing number of reviewers can improve the reviewers’ role. On the 

other hand, the effectiveness of the reviewers is expected to be more 

immune  to  the  problems  of  free  riding  and  difficulty  of  consensus.  As  a  

result, the number of reviewers is expected to increase investments in 

learning new knowledge that is likely to take a long time to generate 

income. This process is summarized as the following hypothesis. 

Hypothesis 3: Investments by (i) an agent and (ii) a principal in 

learning  new  knowledge  that  is  likely  to  take  a  long  time  to  

generate income are positively related to the number of 

reviewers. 

3.3.4 A reviewer’s mutual reviewing tenure 

Previous research on boards of directors has investigated how board 

tenure homogeneity influences the effectiveness of the board. On the one 

hand, boards that consist of many members with long mutual tenures 

possess a high level of firm-specific knowledge and skills and they maintain 

higher levels of cohesiveness through which to utilize their skills (Alderfer, 

1986; Singh and Harianto, 1989; Forbes and Milliken, 1999). On the other 

hand, the past research contends that boards with long mutual tenures 

suffer  from  various  problems  (Kosnik,  1990;  Mallette  and  Fowler,  1992;  

Johnson et al., 1993; Golden and Zajac, 2001; Tuggle et al., 2010a). Long-

tenured boards develop pressures for conformity, which can reinforce 

compliance and commitment to the status quo and impede the search for 

multiple alternatives. Board members with similar tenures share the same 

board experience, which can create biased perceptions and increase 

groupthink.  The increased rigidity of homogeneous tenure is likely to limit 

a board’s ability to make strategic changes when needed. 

An investigation by Kosnik (1990) found that average board tenure 

increased the boards’ resistance to greenmail, indicating improved 

monitoring by boards. Carpenter and Westphal (2001) found that board 

average tenure was positively related to both monitoring and counseling in 

stable environments but only for counseling and not monitoring in unstable 

environments. Mallette and Fowler (1992) proposed a curvilinear 

relationship between the average board tenure and a firm’s resistance to 

poison pills, but they found neither significant curvilinear nor linear effects. 

Golden and Zajac (2001) proposed a curvilinear effect of average board 
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tenure on strategic change based on the argument that tenure brings both 

benefits and costs. They found support for the curvilinear relationship. 

As in the case of board members, mutual tenure between reviewers is 

expected to help them to achieve higher levels of cohesiveness to allow 

them to utilize their different knowledge and skills. With increased mutual 

tenure, reviewers may learn how to best utilize their varying knowledge in 

evaluating the investments that are proposed by an agent and the 

competence of the agent. Similarly, as reviewers learn to work together and 

to utilize each other’s strengths, they are also likely to be more capable of 

developing new insights into improving learning plans and opportunities 

for facilitating cooperation with external resource owners. In summary, 

such gains are expected to increase a principal’s and an agent’s investments 

in learning new knowledge that is likely to take a long time to generate 

income. 

However, similar to board members, reviewers with long mutual tenure 

can begin to suffer from problems that can reduce their effectiveness. As 

reviewers work together, their knowledge starts to increasingly overlap, and 

they may benefit less from the variety in their individual knowledge sets. As 

a result, reviewers have fewer benefits that are related to their combined 

knowledge in evaluating investments and agents. This process can reduce 

the reviewers’ contributions to the principal and the agent. The reviewers 

may even develop groupthink, which can reinforce compliance and 

commitment to the status quo and impede the search for multiple 

alternatives. Therefore, the positive effect from mutual tenure may begin to 

decrease above some limit. 

The possible effects of the average tenure of reviewers are summarized as 

the following two alternative hypotheses. 

Hypothesis 4a: Investments by (i) an agent and (ii) a principal 

in learning new knowledge that is likely to take a long time to 

generate income is positively related to reviewers’ mutual 

reviewing tenure. 

Hypothesis 4b: Investments by (i) an agent and (ii) a principal 

in learning new knowledge that is likely to take a long time to 

generate income have an inverted U relationship with reviewers’ 

mutual reviewing tenure. 
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3.3.5 Reviewers’ reviewing tenure with the agent 

Previous research on boards of directors has investigated how board 

members’ tenure with a CEO influences the effectiveness of the board 

(Alderfer, 1986; Singh and Harianto, 1989; Sundaramurthy, 1996; Shen, 

2003;  Kor,  2006;  Dalton  et  al.,  2007).  This  research  argues  that  board  

members  with  long  tenure  are  more  likely  to  have  become  friendly  with  

management, compromising their effectiveness in monitoring. 

Similarly to boards, reviewers are also likely to develop deeper social ties 

over time with the agent whom they are reviewing. Therefore, their ability 

to objectively evaluate the competence of the agent can suffer. As a result, a 

principal is expected to be less able to rely on the reviewers for evaluating 

the competence of an agent. Additionally, the agent is likely to be aware of 

this lack of credibility of the reviewers. Because the principal can depend 

less on the reviewers for evaluating the competence of the agent, the agent 

cannot be as confident that the principal can properly evaluate him or her. 

This situation can make the agent more hesitant about making investments 

in learning new knowledge that is likely to take a long time to generate 

income. Similarly, in such cases, the principal is less likely to make such 

investments by allocating resources to the agent.  In summary, reviewers’ 

reviewing tenure with an agent is likely to reduce the value of the reviewers 

in curbing managerial myopia and decrease investments in learning new 

knowledge that is likely to take a long time to generate income. 

On the other hand, as reviewers learn to know an agent better, they are 

likely to develop a better sense of the agent’s competence. If the reviewers 

also have an ability to convincingly justify the competence of the agent to 

the  principal,  the  reviewers  may  be  able  to  improve  the  principal’s  

evaluation of the agent’s competence. In addition, becoming more familiar 

with the agent is likely to improve the reviewers’ ability to counsel the 

agent, which can help the agent to improve learning opportunities and the 

potential income they can generate. Reviewers that are more familiar with 

an agent can also better support the agent by utilizing their contacts to 

cooperate  with  the  agent  and  thereby  improve  income  potential  from  

learning investments. The improved income potential from learning 

investments increases their attractiveness to the agent and the principal, 

and thus, this situation is likely to increase the probability that such 

investments a made. In summary, reviewers’ reviewing tenure with an 

agent can also increase investments in learning new knowledge that is likely 

to take a long time to generate income. 

In conclusion, reviewers’ reviewing tenure with an agent can have two 

opposing effects on investments in learning new knowledge that is likely to 
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take a long time to generate income. These effects are summarized as the 

following alternative hypotheses. 

Hypothesis 5a: Investments by (i) an agent and (ii) a principal 

in learning new knowledge that is likely to take a long time to 

generate income are positively related to reviewers’ reviewing 

tenure with the agent. 

Hypothesis 5b: Investments by (i) a principal and (ii) an agent 

in learning new knowledge that is likely to take a long time to 

generate income are negatively related to reviewers’ reviewing 

tenure with the agent. 

3.3.6 Reviewers’ ties to external reviewers 

The research on interlocks by boards of directors suggests that board 

members can have appointments on boards at multiple firms (Pfeffer and 

Salancik, 1978; Burt, 1980). Through their various directorships, board 

members have access to information that is available in other firms. Each 

appointment exposes the director to different information and, 

consequently, the amount of knowledge that is possessed by a board 

director  is  positively  related  to  the  number  of  his  or  her  board  

appointments. However, in addition, when directors communicate with 

other  directors  on  the  boards  of  other  firms,  they  are  also  exposed  to  

knowledge that is possessed by such external directors. Through such 

interlocking contacts to external directors in other firms, the board 

members have access to the knowledge of those external directors. Board 

members’ ties to external directors expand their sources of information to 

include those of the other firms to which the external directors are 

affiliated, for example, through their boards or managerial roles at the 

other firms (Carpenter and Westphal, 2001). 

The information from board members and their ties to external firms and 

directors has several advantages over the information that is acquired from 

other public or more formal sources. The information that is acquired 

through interlocks is typically more up-to-date than the information that is 

acquired from secondary sources.  In addition, in contrast to the 

information that is made available through other channels, interlocks can 

provide especially influential information because they are inexpensive, 

trustworthy, and credible information sources (Davis, 1991; Haunschild, 

1993; Haunschild and Beckman, 1998). 
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The information that is acquired from interlocks benefits a firm in several 

ways. The information from interlocks can help the firm to notice and 

respond to environmental changes more rapidly (Davis, 1991). Geletkanycz 

and Hambrick (1997) suggest that external interlock ties can provide 

information that shapes management’s views on the environment and adds 

ideas for strategic choices. In addition to being a source of information for 

strategy making and for imitating the practices of other firms, interlocks 

can also provide resources to facilitate cooperation with other firms (e.g., 

Pfeffer and Salancik, 1978; Burt, 1980). Finally, interlocks can also spread 

the reputation of the firm’s management. Gulati and Westphal (1999) note 

how interlocks can be used to spread knowledge about the abilities and 

efforts of the individuals who are involved in the interlock. In conclusion, 

the increasing number of ties to external directors through other board 

appointments increases the knowledge that possessed by board members. 

Such information provides multiple gains for the firm. 

Like board members, reviewers can also establish ties to other reviewers 

through their various reviewer appointments. Principals can hire different 

reviewers for the evaluation of different investments and agents. As a result, 

an organization with multiple principals has a large number of review tasks 

with differing compositions of reviewers. Because different types of tasks 

have different combinations of reviewers and reviewers can be involved in 

several review tasks, a rich network of ties between the reviewers can 

develop  over  time.  In  particular,  the  reviewers  who  are  nominated  by  the  

principal for a certain current review task can each have experiences of 

other reviewer tasks. Further, such experiences of other review tasks 

provide the reviewers  with ties  to  other  reviewers  who are  not  involved in  

the current review task. Such other reviewers are defined as external 

reviewers for this study. In other words, each reviewer of a given review 

task has also a number of ties to external reviewers from other review tasks. 

Each reviewer  can have a  number of  ties,  and in  total,  the  reviewers  for  a  

given task may have ties to a number of external reviewers. The number of 

the combined ties of the reviewers of a given review task is defined as the 

number of reviewers’ ties to external reviewers. 

Reviewers’ ties to external reviewers provide benefits similar to board 

members’ ties to other directors through multiple interlocks. In particular, 

reviewers’ ties to external reviewers increase the amount of information 

available to the reviewers. The increased amount of information helps the 

principal to better understand an investment and the competence of the 

agent. In addition, reviewers can make better suggestions to change 

learning plans to improve expected income from learning. Moreover, as 

with board interlocks, reviewers’ ties to external reviewers can also help the 
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reviewers to facilitate the cooperation between an agent and other resource 

owners, which can further improve the expected income from the learning. 

As discussed above, these types of information benefits can increase both a 

principal’s and an agent’s motivation to invest in learning new knowledge 

that is likely to take a long time to generate income. 

In conclusion, a greater number of reviewers’ ties to external reviewers 

can provide information benefits that can increase investments in learning 

new knowledge that is likely to take a long time to generate income. This 

effect is summarized as the following hypothesis. 

Hypothesis 6: Investments by (i) an agent and (ii) a principal in 

learning  new  knowledge  that  is  likely  to  take  a  long  time  to  

generate income are positively related to reviewers’ ties to 

external reviewers. 
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3.4 Other factors that reduce managerial myopia 

3.4.1 Attention to investments in learning 

The literature on corporate governance proposes that the attention of a 

board  of  directors  is  subject  to  the  mechanisms  that  are  proposed  by  an  

attention-based view of a firm (e.g., Golden and Zajac, 2001; Tuggle et al., 

2010b). In the case of a board, the issues and answers are related to the role 

of the board in monitoring, counseling, and providing resources. The firm 

context and structures determine the issues and answers that draw the 

attention  of  the  board  members.  Tuggle  et  al.  (2010b)  studied  how  a  

board’s attention depends on the context that is defined by a firm’s 

performance and the structures that are related to the board’s composition, 

in particular, duality. Golden and Zajac (2001) investigated how the 

differences in a board’s attention to strategic and non-strategic issues 

influences strategic change by a firm. They suggested that boards that pay 

more attention to, that is, spend more time addressing strategic issues, are 

more familiar with such issues and more inclined to make strategic changes 

as a result. They found empirical support that attention to strategic issues 

relative to non-strategic issues promoted strategic change. 

In addition to board members, other principals in general are also subject 

to the mechanisms that are proposed by the attention-based view of a firm. 

Ocasio (1997) proposed that decision makers are more likely attend to 

issues with greater value and relevance to an organization. A principal’s 

attention is divided among a number of resource allocation decisions. A 

principal is expected to pay most of his or her attention to the largest 

investments that are the most critical in determining income (e.g., 

Chandler, 1962; Bower, 1970). A principal’s largest investments are likely to 

raise even some attention from other principals at the higher organizational 

levels. Such attention by higher organizational levels is likely to increase the 

principal’s motivation to pay attention to relatively large investments. In 

conclusion, the increased size of an investment is likely to increase the 

attention that a principal gives to an investment. 

The increased attention of a principal is expected to improve the 

principal’s understanding of an investment. When the principal pays more 

attention to an investment, the principal can better evaluate the income 

potential of an investment. Such attention also makes the principal is also 

better equipped to evaluate the competence of an agent, which encourages 

the agent to invest in learning new knowledge that is likely to take a long 

time to generate income. Additionally, the principal’s motivation to invest 

in such learning is improved by his or her enhanced understanding of an 
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investment’s income potential and a reduced risk of managerial myopia by 

the agent. In conclusion, the increasing attention by a principal increases 

his or her investments in learning new knowledge that is likely to take a 

long time to generate income. This concept is summarized as the following 

hypothesis. 

Hypothesis 7: An investment by (i) an agent and (ii) a principal 

in learning new knowledge that is likely to take a long time to 

generate income is positively related to the principal’s attention 

to the investment. 

3.4.2 Income decrease 

Previous literature on learning suggests that an investment in learning is 

influenced by a decrease in income from existing resources (e.g., Cyert and 

March, 1963; Kahneman and Tversky, 1979; Staw et al., 1981; Singh, 1986; 

Hundley et al., 1996; Mone at al., 1998; Greve, 2003, Chen and Miller, 

2007; Chen, 2008). The effect of the income decrease on a learning 

investment is not unequivocal, even in case of an autonomous principal 

who is independent of any agency relationship. As concluded in section 

2.4.2.3 above, there are conflicting pressures that can either increase or 

decrease learning after an income decrease. An income decrease increases 

the probability that the productivity of existing resources has decreased 

permanently, which increases the relative attractiveness of a learning 

investment. An income decrease may also provoke a behavioral response of 

risk-seeking, which may make some learning investments attractive. On the 

other hand, an income decrease can decrease the resources that are 

available for investing, thereby decreasing investments in learning. A 

decrease in the available resources also increases the threat to survival and 

thereby increases risk aversion, which can decrease the attraction of 

learning investments because of their higher probability of failure. In 

conclusion, depending on the context, an autonomous principal who is 

independent of any agency relationship can either increase or decrease 

investments in learning when income decreases. 

The effect of an income decrease on learning is affected further by the 

existence of an agency relationship. If a principal controls an agent based 

on short-term financial control, a decrease in the agent’s income implies a 

decreased performance-contingent payment to the agent (Hoskisson and 

Hitt, 1988; Walsh and Seward, 1990; Hoskisson et al., 1993). However, the 

agent’s future income can be further decreased because a decrease in 

income can be interpreted to indicate that the agent has inadequate 
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competence. As a result, an income decrease can decrease an agent’s future 

career opportunities (Fama, 1980; Narayanan, 1985; Gibbons and Murphy, 

1992;  Holmström,  1999).  A  number  of  empirical  studies  have  found  

evidence that poor financial performance indeed increases the risk of agent 

turnover (Schwartz and Menon, 1985; Morck et al., 1989; Grinyer and 

McKiernan, 1990; Gilson and Vetsuypens, 1993; Daily and Dalton, 1995; 

Chevalier and Ellison, 1999; McNeil et al., 2004). 

Because an income decrease has a detrimental effect on an agent’s 

competence evaluation and future career when a short-term financial 

control is used, an income decrease strengthens the agent’s managerial 

myopia. In other words, an income decrease decreases an agent’s 

motivation to invest in learning new knowledge that is likely to take a long 

time to generate income. When income decreases, an agent can offset the 

decrease in his or her competence evaluation by increasing financial 

performance over the subsequent period. The pressure for the necessity of 

increasing income after an income decrease is intensified by the fact that it 

is typical for control based on short-term financial performance that the 

risk of dismissal of the agent increases considerable by any subsequent 

income decreases. To keep his or her job, the agent is under pressure to 

increase income after an income decrease. 

To increase income, it is usually easier for an agent to decide to decrease 

his or her own investments rather than to try to increase sales, which are 

dependent on decisions by external players such as customers and 

competitors. On the other hand, short-term sales usually require certain 

expenditures and investments, and decreasing such costs can also reduce 

sales, thereby making it more difficult to increase income. Therefore, an 

attractive alternative to increasing income after an income decrease is to 

decrease any investments that do not also decrease income in the short 

term. As a result, after an income decrease, an agent is motivated to 

decrease investments in learning new knowledge that is likely to take a long 

time to generate income. 

In conclusion, a decrease in income increases managerial myopia and 

thereby decreases an agent’s investments in learning new knowledge that is 

likely to take a long time to generate income. However, this study focuses 

on examining how income decrease moderates the effects of control 

mechanisms as hypothesized above in this study. 

In this study, income decrease is expected to positively moderate the 

positive effects of the control mechanisms hypothesized above. That is, the 

use of written ex ante reasoning and reviewers can curb managerial myopia 

increasingly after income decrease. This is because written ex ante 

reasoning and reviewers help principals to better evaluate the competence 
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of agents on attributes other than short-term financial performance. As a 

principal can evaluate an agent’s competence based on attributes other than 

short-term financial performance, income decrease is likely to have a 

relatively lesser impact on the evaluation of the agent’s competence. In 

particular, the agent’s future career is less dependent on the agent’s ability 

to increase income over the subsequent period. Thus, the agent has less 

pressure to increase income by resorting to cutting investments in learning. 

Therefore, managerial myopia is not increased as much after an income 

decrease. In conclusion, the use of written ex ante reasoning and reviewers 

reduces the increase in managerial myopia after an income decrease. In 

other words, the effect of written ex ante reasoning and reviewers in 

reducing managerial myopia is higher when income decreases rather than 

when income increases. 

Both the quantity of written ex ante reasoning and the frequency of 

revisions improve a principal’s ability to evaluate the competence of an 

agent for generating income from learning investments. Thus, the effects of 

written ex ante reasoning and the frequency of revisions are increased when 

income decreases. As discussed earlier, the number of reviewers improves a 

principal’s evaluation of an agent’s competence. Similarly, reviewers’ 

mutual reviewing tenure helps them to better evaluate an agent’s 

competence, which can help the principal’s evaluation, too. Also reviewers’ 

mutual tenure with an agent helps the reviewers to become more familiar 

with the agent, which supports the evaluation by the principal. Finally, 

reviewers’ ties to external reviewers also improve the reviewers’ ability to 

contribute to the principal’s competence evaluation. In summary, all of the 

mechanisms related to the reviewers help a principal better evaluate the 

competence of an agent. Therefore, their effects are expected to increase 

when income decreases. In addition, the principal’s attention to the 

investment improves the principal’s ability to evaluate the agent, and this 

effect is expected to be stronger when income decreases. In conclusion, 

these effects can be summarized as the following hypothesis. 

Hypothesis 8: The positive effects predicted by hypotheses H1 

through H7 are expected to be amplified when income decreases. 

3.4.3 The time required to generate income from learning 
investment 

Previous research suggests that the time that it takes for a learning 

investment to produce income varies between learning investments. March 

(1991) identified two types of learning, exploration and exploitation: (a) 
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exploration includes “things captured by terms such as search, variation, 

risk taking, experimentation, play, flexibility, discovery, innovation,” and 

(b) exploitation includes “such things as refinement, choice, production, 

efficiency, selection, implementation, execution.” March further noted that 

exploration is more remote in time than exploitation but did not specify 

such difference in more detail. Levinthal and March (1993) noted that some 

learning is more distant in time than other. Additionally, the research on 

technological changes has found that some learning investments take much 

longer to generate income than others (e.g., Tushman and Anderson, 1986; 

Christensen and Bower, 1996). A firm can make parallel learning 

investments that require different lengths of time to generate income and 

that aim to create successive generations of solutions. In other words, a 

firm can simultaneously develop both a new next generation solution and a 

solution that will later replaced the next generation solution. In conclusion, 

different learning investments can require substantially different times to 

generate income. 

In this study, the long periods of time required to generate income refers 

to periods of time that are longer than the maximum period used for short-

term financial control, which is typically more than one year. However, 

there can be considerable variation in the amounts of time that are required 

to generate income, even among investments that take more than one year 

to generate income. For example, some investments in learning can aim at 

generating income in two years, whereas others may be expected to take 

longer than five years to generate any income. 

An agent is expected to have different preferences for long-term learning 

investments that require different lengths of time in generating income. 

The longer the period of time that it takes for the potential income from an 

investment to be produced, the less likely it is that an agent’s income will be 

impacted  by  the  learning.  This  is  because  a  longer  period  of  time  will  

increase the probability that the agent will experience a career move due to 

promotion, dismissal, or other career event. As a result, the agent is 

unlikely to be in a position in which income is significantly affected by the 

outcome  of  learning  new  knowledge  that  is  likely  to  take  a  long  time  to  

generate income. Therefore, if an agent is evaluated based on financial 

performance, the agent’s motivation to make a learning investment 

decreases as the investment’s time to generate potential income increases. 

However, the controls that are based on the use of written ex ante 

reasoning and reviewers can curb such decreasing motivation as a function 

of  the  time  that  is  required  for  potential  income  to  be  produced  by  an  

investment. This is because the use of written ex ante reasoning and 

reviewers help a principal to evaluate an agent’s competence in terms of 
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attributes that extend beyond financial performance. As the principal can 

also evaluate the agent’s competence based on other attributes than 

financial performance, income decrease is likely to have a relatively lesser 

impact on the evaluation of the agent’s competence. Thus, the agent has 

fewer reasons to excessively determine the preference of investments based 

on the time that is required for them to generate potential income. 

Consequently, a principal’s capacity to evaluate an agent’s competence 

beyond financial performance increases both the agent’s and the principal’s 

investments in learning new knowledge that is likely to take a long time to 

generate income. In addition, the principal’s investments are further 

increased because the principal can better rely on the agent to manage 

delegated resources adequately, which encourages the principal to delegate 

more resources for learning to the agent. 

In conclusion, the use of written ex ante reasoning and reviewers can 

make learning investments that require increased time to produce income 

more attractive to the principal and agent. The increasing attractiveness of 

such investments is expected to increase a principal’s and an agent’s total 

investments in learning new knowledge that is likely to take a long time to 

generate income. Therefore, it can be hypothesized that the positive effects 

predicted  by  hypotheses  1  through  7  are  expected  to  be  increased  as  an  

investment’s required time to generate income increases. However, this 

hypothesis can be further extended to include hypothesis 8. 

It was discussed above how an income decrease heightens managerial 

myopia because the pressure for an agent to increase income in the next 

period increases. In particular, when income decreases, an agent is tempted 

to cut investments that require long periods of time to generate potential 

income. In choosing to cut such long-term investments, the agent is likely 

to have more reason to first cut investments that require the longest periods 

of time to produce income because cutting such investments has the lowest 

probability of affecting the agent’s future income. Therefore, when the 

principal controls the agent with short-term financial control, an income 

decrease is likely to most heavily reduce learning investments that require 

the longest periods of time to generate income. On the other hand, the use 

of written ex ante reasoning and reviewers can diminish such reductions. In 

other words, the use of written ex ante reasoning and reviewers can 

increase investments in learning when income decreases and such an effect 

is expected to increase as the learning investment’s required time to 

generate income increases.  

In summary, the effect of an investment’s time to generate income can be 

encapsulated in the following hypothesis. 
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Hypothesis 9: The positive effects predicted by hypotheses H1 

through H8 are expected to be amplified as an investment’s time 

horizon increases.
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3.5 Summary of hypotheses 

The hypotheses of this study are summarized in Table 3-1. 

Table 3-1 Summary of hypotheses 

Investments by (i) an agent and (ii) a principal in learning new knowledge
that is likely to take a long time to generate income
are positively related to the

H1 Quantity of written ex ante reasoning of an investment’s income  
potential

H2 Frequency of revision of written ex ante reasoning of an 
investment’s income potential

H3 Number of reviewers
H4 (a) Reviewers’ mutual reviewing tenure, or alternatively,

(b) Have an inverted U relationship with reviewers’ mutual reviewing 
tenure

H5 (a) Reviewers’ reviewing tenure with the agent, or alternatively,
(b) Are negatively related to reviewers’ reviewing tenure with the 
agent

H6 Reviewers’ ties to external reviewers
H7 Principal’s attention to the investment

The positive effects predicted by

H8 H1 through H7 are expected to be amplified when income 
decreases

H9 H1 through H8 are expected to be amplified as an investment’s time 
horizon increases
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4. Methods 

4.1 Empirical research context 

4.1.1 Research approach 

The hypotheses of this study are tested on data of principal-agent dyads 

that are involved in research and development (R&D) projects in a large 

industrial corporation. Previous research on corporate governance and 

corporate internal controls has relied on large samples of firms. Such an 

approach is warranted when the focus is limited to few decision makers at 

the apex of each firm. On the other hand, when the focus is on managers at 

the lower levels of an organization, a focus on a single firm provides certain 

gains. Organizational processes are usually complex and rich in subtlety. 

Organizational phenomena tend to have a temporal dimension of 

dynamism that can be best captured by longitudinal data (e.g., Pettigrew, 

1992). A focus on one organization helps to provide a more comprehensive 

and longitudinal understanding of the details that are related to the 

phenomena that influence the decisions that are made by individuals (e.g., 

Siggelkow, 2007).  

A number of past empirical studies have focused on single firms to 

investigate behavior at the lower organizational levels. This study follows 

the tradition of several past empirical studies that have investigated 

behavior  in  R&D  projects  focusing  on  a  single  firm.  Katz  (1982)  studied  

how communication behaviors and project characteristics influenced 

performance  in  R&D  project  groups  in  a  single  firm.  Hansen  (1999)  

investigated how ties between units in a single large firm influenced the 

completion times of R&D projects. Hansen et al. (2005) also focused on one 

large  firm  to  investigate  how  a  search  for  knowledge  in  R&D  projects  

depended on the contacts of R&D project team members.  

The  research  on  social  networks  provides  another  example  of  how  

behavior at the lower organizational levels has been examined by studies 
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that have focused in detail on single firms. Many previous empirical studies 

on social network theory are based on an investigation of activities within a 

single firm. Typically, the managers or other professionals of a single firm 

have been approached with surveys asking questions on mutual ties and 

performance attributes. Many of these studies have only investigated a 

single large industrial corporation, usually focusing on one division or other 

part of the corporation (Tsai and Ghoshal, 1998; Gargiulo and Benassi, 

2000; Rodan and Galunic, 2004; Obstfeld, 2005; Zhang and Bartol, 2010). 

Additionally, single companies that operate in the professional services 

such as banking or consulting have been the focus of several studies (Ibarra, 

1993;  Mizruchi  and  Brewster  Stearns,  2001;  Morrison,  2002;  Cross  and  

Sproull,  2004;  Mehra  et  al.,  2006;  Biais  and  Weber,  2009;  Mors,  2010).  

Instead of acquiring survey data, a number of past studies that focused on a 

single organization have relied on secondary data from information systems 

that were related to the organization (Nerkar and Paruchuri, 2005; Reagans 

et al., 2005; Gargiulo et al., 2009; Palomeras and Melero, 2010; Briscoe 

and Tsai, 2011).  

The generalizability of findings is a weakness of studies that focus on a 

single company. The generalizability of findings from a study that is based 

on the investigation of only one organization is inherently suspect. Any 

finding can be due to something that is idiosyncratic to the organization, 

and similar phenomena may not exist in most other organizations. This risk 

can be minimized by sampling an organization that is a typical 

representative of many similar organizations and which does not have 

idiosyncratic characteristics that would be critical to the findings.  

Ideally, an optimal research design would include detailed and 

longitudinal data from several organizations. However, such an approach is 

limited because detailed data are usually confidential, and it is difficult to 

acquire a permit for adequate access. In addition, a detailed investigation of 

an organization requires considerable resources. Thus, a scarcity of 

resources can further limit opportunities to conduct intensive 

investigations of multiple organizations.  

This study follows the past tradition of investigating behavior at the lower 

organizational levels, R&D projects in particular, by focusing in detail on a 

single firm. To address the potential limitation of generalizability of the 

findings, a typical industrial corporation was chosen for investigation. To 

further minimize the risk of any idiosyncratic characteristics, the case 

organization and processes within the organization are analyzed and 

described in detail. This description of the case organization is provided 

below, and it suggests that activities within the organization closely match 

the findings of the past literature on corporations, and no idiosyncratic 
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characteristics that could be critical to the findings were observed. 

Therefore, the findings from this study are assumed to be generalizable to a 

broader population of similar corporations. 

4.1.2 Corporate organizational structure 

The case organization was a division of an industrial corporation. The 

division was a large global operation, exceeding one billion euros in sales 

during the investigation period from 1999 to 2009. The corporation and the 

processes within it are described in detail below; however, for reasons of 

confidentiality, some data have been disguised, and names are not used. 

The corporation and the division were organized much like the typical 

large industrial global corporations that have been discussed extensively in 

the past research (e.g., Barnard, 1938; Simon, 1947; Chandler, 1962; Bower, 

1970; Rumelt, 1974). The parent corporation was publicly traded with a 

diverse ownership and no single dominating owner. The corporation had 

thousands of owners, including mutual funds, pension funds and individual 

investors. The corporation employed tens of thousands of employees and 

was structured in a vertical hierarchy sometimes spanning close to ten 

management levels. The corporation was managed by a board of directors 

and a CEO.  

All of the board’s directors were outsiders for most of the investigation 

period.  In  the  early  years  of  the  sample  period,  the  CEO  and  a  

representative of an employee union were members of the board, but the 

board had a clear majority of outsiders even at that time. The board was 

never chaired by the CEO. 

Several divisions with profit and loss responsibilities reported to the CEO. 

Further, case division consisted of smaller units with profit and loss 

responsibilities. Such units were further divided into smaller units with 

profit and loss responsibilities. The organizational structure of the division 

evolved over the years, but typically there were two levels of hierarchy with 

a profit and loss responsibility below the division level, referred to as the 

business line and profit center levels. Profit centers were the lowest 

management levels with profit and loss responsibilities. Each profit center 

was typically responsible for the operations that were required to design, 

produce, and sell a number of products. Sometimes manufacturing or sales 

operations were organized as entities that reported directly to some 

management level above the profit centers, but they were nevertheless 

controlled by the profit centers through a matrix relationship. The 

management levels under each profit center were typically organized 

according to functional structure. Operating profit was not usually 
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measured for these functional structures, but only sales or cost were 

measured. 

Table 4-1 describes how the organizational structure evolved from 1999 to 

2009. Different individuals in the positions of chairman of the board, 

corporate CEO, and division manager are described by a serial number for 

each position. The serial numbers increase by one whenever a new 

individual was nominated for each position. All of the eleven individuals in 

these positions were different persons. None of the division presidents was 

promoted to the position of CEO, and none of the CEOs served as chairman 

of the board. The number of business lines and profit centers identifies the 

number of each per each year. 

Each profit center with a unique name is indicated by a profit center 

identification number. The number of R&D projects that were managed by 

a profit center is listed for each year when the profit center was active. The 

profit center structure highlights that the organization changed frequently, 

and while some of the profit centers existed for several years, many others 

were short-lived. Some of the profit centers disappeared as a result of 

divestments, and some emerged as the result of acquisitions, but most of 

the changes were due to internal reorganizations. 
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Table 4-1 Profit center organization structure and number of R&D projects in 1999-2009 

Year 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Chairman of board 1 1 1 1 2 2 2 2 2 2 3
Corporate CEO 1 2 3 3 3 4 4 4 4 4 4
Division manager 1 1 1 1 2 2 3 3 4 4 4
Number of business lines 5 10 9 8 8 8 5 8 4 5 5
Number of profit centers 17 22 27 18 19 17 14 15 12 14 16

Profit center ID Number of R&D projects
1 3 5 5 9 10 2 5 5 1 6 3
2 12 16 17 13 11 14 11 11 5
3 12 11 21 8 11 11 11 6
4 9 11 13 10 13 18 9 11
5 22 10 16 22 12 6 4 4
6 9 2 3 4 5
7 17 11 3 4
8 5 6 10 9
9 8 7 4
10 7 6 6
11 8
12 4
13 17
14 9
15 16
16 9
17 45
18 12 11 8 5 4 4 7 4 14 7
19 9 9 8 12 8 5 5 7 9 7
20 18 24 25 21 1
21 4 5
22 10 7
23 4 3
24 11 1
25 27
26 8
27 7
28 45 43 36 54 61 63 35
29 13 25 16 11
30 7 8 4 5
31 9 12 5 8 9 12 10
32 4 6 5
33 2
34 8
35 3
36 4
37 1
38 11 10
39 7 5 5 8 8 7 9 9
40 9
41 2
42 11 21 19 8 11 4
43 6 12 3 7 15 7
44 4 1 1 2
45 4 3
46 2
47 1
48 1
49 11 18 24 17
50 6 50 44 35
51 2
52 5 11 4
53 5 25 13
54 1 2
55 64 29
56 17 6
57 1
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4.1.3 R&D investment process 

Origins of R&D projects 

The division’s R&D expenditures consisted of the costs of activities in 

hundreds of separate R&D projects. Prior to starting an R&D project, an 

idea for improving some product or customer production process emerged 

from various sources such as market surveys, customer feedback, internal 

experience with previous products, or suppliers promoting new component 

technologies. Sometimes an idea was a concrete technical solution that just 

needed to be tested for technical and economical feasibility. At other times, 

an idea was less concrete, such as a customer’s need for which no technical 

solution was yet identified, or the development of a new technology that 

had not yet been applied in existing products. These types of ideas required 

additional work to be developed into concrete solutions. 

An idea could be identified by an individual employee or evolve as the 

result  of  joint  discussions  by  several  employees.  If  an  idea  could  be  

investigated further with the investment of minimal time and resources, an 

employee could develop the idea somewhat further without starting a 

formal R&D project. However, once the resources that were required to 

develop an idea further exceeded the resources that were available without 

a formal R&D project or within certain cost limits, it was required that a 

formal R&D project be initiated to continue the development, and a 

proposal for such an R&D project needed to be prepared. 

The initiation of R&D projects 

Investments in R&D projects were determined according to a typical 

corporate resource allocation process (e.g., Bower, 1970). Profit center 

managers gathered a pool of proposals for R&D projects and invested in a 

set of those R&D projects with income potential and which best aligned 

with their preferences. Even if a profit center manager made the final 

decisions on choosing R&D projects, the proposal preparation was usually 

coordinated by a functional manager who reported to the profit center 

manager, such as an R&D manager, together with other functional 

managers who reported to the profit center manager, such as sales and 

production managers. In practice, this preparation work was often 

organized  as  an  R&D  committee  that  was  chaired  by  a  profit  center  

manager, with an R&D manager working as a secretary. Such an R&D 
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committee tended to meet repeatedly to discuss different choices before 

making its final decisions about starting R&D projects. 

Usually, the R&D project proposals that were presented for a profit center 

manager  or  an  R&D  committee  were  screened  by  an  R&D  manager  who  

gathered proposals from the organization and made some pre-selections. 

However, the proposals could also bypass an R&D manager through 

another  route  and end up as  proposals  to  be  considered by a  profit  center  

manager. 

Sometimes a profit center manager wanted or was required to submit a 

project proposal for final approval to higher level management. Typically, 

strategic projects with links to other profit centers or with very large 

budgets were submitted to higher level management for decisions. On the 

other hand, a profit center manager could typically increase a profit center’s 

total R&D budget for smaller projects without needing to acquire a permit 

from the higher management levels. Thus, to a large extent, a profit center 

manager could control the profit center’s total R&D budget. Moreover, all of 

a profit center’s projects needed to be approved by the profit center 

manager. It was unusual for higher level management to force profit center 

managers to invest in something that was not proposed, or even opposed, 

by a profit center manager. In summary, a profit center’s total R&D budget 

was determined by the profit center manager, even if higher management 

levels could reject certain strategic or otherwise larger projects. 

The information expectations for R&D project approval 

Profit center managers chose R&D projects based on preferences that 

were influenced by their strategic and financial goals and targets. A profit 

center manager needed some information about each R&D project proposal 

to be able to determine the best match with those goals and targets. 

Therefore, profit center managers needed some information on R&D 

project proposals and typically defined certain questions that each project 

proposal needed to answer. The scope and details of information that were 

required for R&D project proposals varied from year to year. Often there 

were some division-wide templates, and even then, individual profit center 

managers could add specific requirements for their part. Thus, a detailed 

description of the requirements was not always possible, but some common 

issues were nevertheless identified and tended to be repeated from year to 

year. 

Common questions for R&D project proposals over the years included 

estimates of future income potential, including both cost and sales, and 

some reasoning justifying such estimates. The accuracy and detail of such 
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estimates tended to depend on a project’s type and, in particular, on the 

time that was needed to generate income.  R&D projects were categorized 

into three types that had different time horizons. Projects with modestly 

long  time  horizon  were  typically  expected  to  generate  income  in  one  to  

three years. Such projects focused on product development. Projects that 

required medium long time horizon were typically expected to generate 

income  in  three  to  five  years.  Such  projects  focused  on  developing  

technologies and components that were to be used as the basis for product 

development projects later. Finally, projects with very long time horizons 

were typically not expected to generate income until sometime after five 

years. Such projects usually focused on applied research. The estimates for 

projects at the very early stages with very long time horizons were allowed 

to be somewhat vague, whereas projects with only modestly long time 

horizon required relatively accurate and well-justified estimates. 

The financial estimates and reasoning were typically accompanied by a 

reasoning of how a project supported the qualitative strategic goals of a 

profit center manager. Additionally, project budget and schedule estimates 

were common and important topics in project proposals because 

determining how much to invest in an R&D project had a direct impact on 

short-term cost and the income of a profit center manager. 

In evaluating R&D project proposals, profit center managers relied on 

both written and oral sources. All of the written material on the project 

proposals were stored in an R&D project reporting information system. In 

addition, it was typical that profit center managers met formally or 

informally with their R&D managers, other members of an R&D committee, 

and  other  employees  who  were  involved  in  preparing  a  proposal  or  who  

possessed knowledge that was critical to a project proposal. Such 

discussions were not always based on written documentation, and their 

content was not documented. Moreover, it was possible that sometimes 

verbal discussions partly substituted for written material and thereby 

reduced the amount of written material. However, the most critical 

reasoning that was needed to justify a project was usually documented and 

stored in the R&D project reporting information system. 

An R&D project’s budgeting 

Rather than just approving or rejecting a proposal as such, a key element 

of a decision that was made by a profit center manager was to determine 

the size of the budget of an R&D project. Profit center managers often 

analyzed budgeted tasks and their costs in detail and challenged proposals. 

As explained above, choosing a set of R&D projects from proposals was 
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usually an iterative process. A profit center manager could return a 

proposal for further adjustments on the proposal content, including tasks 

and budget. Sometimes a profit center manager even dictated such details. 

As in the traditional corporate resource allocation processes described by 

Bower (1970), investments in R&D projects followed an annual cycle. The 

corporate strategy process usually started in the spring, and once a strategy 

was chosen in the fall, the budgeting for the following full year began. The 

choice and budgeting of R&D projects were part of the overall budgeting in 

the last quarter of each calendar year. Each fall, the profit center managers 

reviewed the proposals for R&D projects for the following year and chose 

R&D projects and defined a budget for each, as described above. 

However,  it  tended  to  take  several  years  of  R&D  work  to  develop  a  

solution that could be sold to generate income. To minimize risks, profit 

center managers were not willing to approve resources for an R&D project 

for several years. As a result, not only the new R&D projects that were 

based on new ideas but also R&D projects that had been started earlier 

needed to go through the approval and budgeting process at the end of each 

year.  Only  a  minority  of  R&D  project  proposals  during  budgeting  were  

proposals for new R&D projects based on new ideas. In summary, at the 

end  of  each  year,  the  profit  center  managers  picked  a  set  of  R&D  project  

investments for the following year from a pool of proposals for continuing 

R&D projects that had been initiated earlier and new R&D projects that 

were based on new ideas. 

For projects that continued from the past, the justification for the 

investment was mainly based on past reasoning and related documentation. 

Still, the past documentation needed to be updated to revise a task plan 

based on past experiences and to include new tasks. Additionally, the 

estimates and justifications related to income and strategic benefits needed 

to be updated to match any changes that had occurred since the previous 

version. The information needed to justify a project to a profit center 

manager was prepared from scratch only for entirely new R&D projects 

based on new ideas. 

Even if the overall budgeting for the following year was completed only 

once a year, profit center managers wanted to limit risks by actually 

reviewing the progress of projects more frequently and also changing 

budgets,  if  needed.  A  profit  center  manager  could  review  projects  for  

changing tasks and budget any time of year if a reason for such changes was 

identified.  However,  in  addition  to  reviews  based  on  ad  hoc  needs,  a  

number of reviews were already scheduled when a project was approved 

during the annual budgeting process. Both planned and unplanned reviews 

were referred to as “milestones.” As a result of the milestones, a budget that 
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was defined during the annual budgeting at the end of each year was only a 

guideline, and it could be and often was adjusted at the milestones that took 

place during the year. Whenever a budget was adjusted, the adjusted 

budget became the formal project budget, which was documented and 

tracked in the R&D project management information system. Budget 

adjustments typically also required some updating of the information on 

justifying a project. 

A  profit  center  manager  could  also  decide  to  stop  an  R&D  project  

completely at any milestone if the project was no longer justified based on 

new information that was learned about the project or due to other changes 

that were external to the project. The flexibility in adjusting R&D 

investments during the year also went in the opposite direction, as profit 

center managers could initiate new R&D projects at any time during a year. 

Most of the new projects were initiated based on the annual budgeting at 

the  end  of  each  year,  but  if  an  attractive  idea  for  a  new  project  emerged  

during the year, profit center managers could approve budgets for them. In 

practice, the management of milestones and new project proposals was 

typically arranged so that a profit center manager met with an R&D 

committee at regular intervals during the year, and they made decisions on 

milestones and new projects in such meetings. 

Milestones and the stage-gate model 

The practice of defining milestones for projects changed in 2004. Until 

2003,  projects  typically  had  one  milestone  per  each  quarter  of  a  year,  or  

four  milestones  per  year  in  total.  Four  was  the  maximum  amount  of  

milestones and sometimes milestones were omitted for certain quarters. 

The number of milestones changed in 2004. Starting from the beginning 

of 2004, a revised R&D process was implemented in the entire division. The 

revised R&D process was similar to a typical stage-gate R&D process, as 

discussed extensively by past researchers (e.g., Cooper and Kleinschmidt, 

1986;  Cooper,  1990).  The  key  change  of  the  new  R&D  process  was  the  

introduction of minimum required standard tasks to be included for each 

project. The change was intended to increase the quality of the R&D 

projects by making sure that none of the tasks found to be critical to a 

project’s success were ignored in any project. The definition of critical tasks 

was based on a benchmarking of the literature on stage-gate processes (e.g., 

Cooper  and  Kleinschmidt,  1986;  Cooper,  1990;  Cooper  at  al.  2002a,  

2002b), discussions with other companies, and best practices that were 

identified internally. Standard tasks were further divided into standard 
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phases. Each project was divided into similar phases with the same 

minimum tasks defined for each phase. 

Standard phases with standard tasks for each phase were separated by 

standard stage-gates with defined standard minimum requirements to be 

completed for each gate. The stage-gate model presented by Cooper (1990) 

includes five phases that are preceded by five gates. Stages include 

preliminary assessment, detailed investigation (and business case 

preparations), development, testing and validation, and full production and 

market launch. The R&D process in the case division had similar phases 

with the exception that the first two phases were combined into only one 

phase. The division had five gates, but the second gate, defined by Cooper 

between the first two gates, was omitted, and the fifth gate was a new one 

that was added after the last phase to ensure that a developed new solution 

was adequately integrated into ongoing operations in all the functional 

areas before closing the R&D project. Moreover, the last two phases and 

gates that were related to testing and validation and full production and 

market launch were omitted for projects that only focused on applied 

research. 

The introduction of the stage-gate process changed the number of 

milestones per project. Prior to 2004, projects tended to have quarterly 

milestones, but from 2004 on, the milestones were defined by gates 

between the project phases. On the other hand, the standard gates only set 

the minimum requirements, and profit center managers could still add any 

number of additional milestones between the gates. The basic function of 

the milestones did not change, and the gates and other milestones were still 

points at which profit center managers reviewed a project’s progress and 

updated budgets. Gates and other milestone decisions were often made by 

profit center managers in regular R&D committee meetings. Additionally, 

the annual budgeting process remained in place. The annual budgeting and 

stage-gate models did not conflict with each other much. Gates with 

standard  criteria  added  the  number  of  tasks  in  projects  in  general  but  

otherwise acted like additional milestones, as before. 

As a result of the stage-gate process, profit center managers were required 

to make sure that all of the gate requirements were completed, and they 

were  not  supposed  to  approve  projects  to  pass  a  gate  unless  all  of  the  

requirements were met. However, the requirements for standard tasks and 

gate criteria were mostly presented in the form of checklists, and a 

relatively high degree of variety remained for how each profit center 

manager interpreted the requirements in practice. Thus, even if the 

information requirements for projects were more aligned than prior to 

2004,  there  was  plenty  of  variety  that  remained  in  the  actual  project  
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documentation between different profit center managers and even between 

projects within a profit center. 

Project manager 

By approving an R&D project, a profit center manager also nominated an 

R&D  project  manager,  either  full-time  or  part-time  in  addition  to  other  

responsibilities. Usually, someone was needed to prepare a project plan and 

budget for approval before an R&D project manager was formally 

nominated. Often the person who prepared a project plan was chosen with 

the intention of being nominated as the R&D project manager later. An 

R&D project manager was responsible for implementing the project plan, 

which  had  been  approved  as  the  basis  of  the  project’s  budget.  Usually  an  

R&D project manager also nominated an R&D project team and 

organization to help with implementing the project. 

However, when creating new knowledge, it is typically difficult to predict 

with high accuracy what actually needs to be done to succeed in learning or 

how much time it will take (Ruefli and Sarrazin, 1981; Cooper and 

Kleinschmidt, 1986; Schreyögg and Steinmann, 1987; Cooper, 1990; Block 

and Macmillan, 1993; Mintzberg, 1994; McGrath and MacMillan, 1995). 

This was also typical of R&D projects in the case division. A project plan 

and budget were based on the best estimate of needed tasks at the time of 

budgeting, but rigidly following the plan was not usually the preferred 

approach as new knowledge would be discovered during the development 

of the project. The amount of changes and detailed task definitions was 

usually so high that a profit center manager could not have had enough 

time to approve each change. As a result,  many of the decisions on how to 

react to changes and how to define tasks in detail was left to be decided by 

an R&D project manager. A profit center manager could review and revise a 

project plan and budget at milestones. Some milestones were included in 

the project plan, but additional milestones could also be added on an ad hoc 

basis if  the R&D project manager identified a need for major changes that 

required decisions by the profit center manager. 

Reviewers 

In addition to a project manager, a profit center manager could also 

nominate reviewers for each R&D project. Up to 13 reviewers were 

nominated  per  R&D  project.  Some  projects  did  not  have  any  reviewers.  

Reviewing projects was rarely a full-time task, and the reviewers were 
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typically heads of various functions who reported to a profit center 

manager, but other managers also reported to other profit center managers. 

The reviewers were distinct from an R&D project team that reported to an 

R&D project manager. 

R&D project reviewers reported to a profit center manager, and they were 

responsible for helping the profit center manager in making decisions that 

were related to the project but which could also support an R&D project 

manager. The reviewers who were heads of various functions helped the 

profit center managers to evaluate the attractiveness of an R&D project 

from the perspective of each function. They also supported the R&D project 

manager by ensuring that the project manager got access to the resources 

that were available within their function, as needed. For example, they 

could allow employees from their functions to participate as members of a 

project team and to report to the project manager. The support in 

functional expertise and resourcing was similar to what Cooper (1990) 

described  as  the  role  of  a  group  that  was  used  to  make  gate  decisions  in  

certain stage-gate processes. 

In the case division, reviewers were not limited to functional heads who 

reported to the profit center manager, but they could also be other 

employees from the organization that were overseen by the profit center 

manager or employees who worked for other profit center managers, 

including other profit center managers themselves. Anyone that a profit 

center manager regarded as being useful in supporting the profit center 

manager with an R&D project could be nominated as a reviewer.  

One critical support that reviewers could provide was to help a profit 

center manager to evaluate how well an R&D project manager was 

managing a project. The reviewers provided the profit center manager with 

additional expertise and time that was spent in evaluating an R&D project 

manager. The reviewers with specific functional expertise could advise a 

profit center manager about how well an R&D project manager was able to 

take into account the related functional factors that could potentially have a 

critical impact on a project’s cost or sales goals. The reviewers who had 

worked with a profit center manager previously had likely learned the 

preferences of the profit center manager, such as how the profit center 

manager preferred to set a balance between short-term cost pressures and 

future income potential. Such reviewers could act as additional eyes to help 

evaluate how decisions that were made by an R&D project manager were 

aligned with those preferences. 

The reviewers could also occasionally help a profit center manager to 

communicate the investments in R&D projects to managers who were 

higher in the organization. Because the organization of the division changed 
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frequently, higher level managers also typically had extensive previous 

contacts within the organization, including other organizations that were 

managed by profit center managers. If higher level managers respected the 

opinions of such contacts, they could serve as useful reviewers to help to 

justify an R&D project for higher level managers. 

The primary role of the reviewers was to advise profit center managers, 

but it was still the profit center managers themselves who approved the 

project plans and budgets. The reviewers were not similar to typical 

company boards that actually make decisions and vote for them. A profit 

center manager was the decision maker and could make decisions against 

the opinion of the reviewers, if needed. However, if the profit center 

managers trusted the reviewers adequately, they could delegate decisions to 

the reviewers. Such delegation could be conditioned up on certain rules. For 

example,  a  profit  center  manager  could  allow  the  reviewers  to  make  a  

decision only if they all agreed, but otherwise it was required that the 

decision be brought back to the profit center manager. If the profit center 

managers delegated decisions, the delegation was usually limited to 

milestones that did not include major changes in budgets or tasks. The 

profit center managers usually wanted to make decisions with a major 

impact on short-term cost or potential income from an R&D project. 

4.1.4 Incentives for balancing short-term and long-term 
financial performance 

Formal financial incentives 

The corporate board members were only granted fixed annual and 

meeting fees and did not receive any bonuses or other remuneration. All of 

the managers in the corporation had a fixed based salary. In addition to 

fixed base salary, most of the managers had short-term financial incentives 

in the form of annual performance bonuses that were tied to annual 

financial performance and other development objectives that were central 

to the operations managed by each manager. The emphasis was on annual 

financial performance, which determined at least 80% of short-term 

financial incentives. Annual financial performance was divided into 

corporate performance, division performance, and performance in the 

lower organizational units. For the managers at levels that were below the 

division manager, the corporate and division performance were the major 

part of the annual financial performance that determined the short-term 

financial incentives.  The short-term financial incentives were typically half 

of  the  annual  base  salary  at  a  maximum  for  the  CEO  and  the  division  
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president. The maximum percentage relative to the base salary decreased at 

the lower management levels and was typically not more than 20% of the 

base salary for profit center managers. 

Additionally, different types of dividend-based long-term incentives were 

used over the years in which this study was conducted. These incentives 

were similar to the instruments that are widely used in other firms and 

which are discussed in the past literature, such as options and share-based 

incentives (e.g., Jensen and Meckling, 1976; Coles et al., 2006; Sanders and 

Hambrick,  2007;  Deutsch  et  al.,  2010).  Before  2006,  the  direct  share  

holdings of the CEO and the division manager were usually less than their 

annual base salaries. Instead, options were the basis for their dividend-

based long-term incentives. The options were granted to all of the 

management levels down to most of the profit center managers, mainly in 

2000  and  2001.  The  subscription  period  was  from  2003  to  2005,  which  

provided incentives  for  a  few of  the upcoming years.  It  is  not  known how 

the amount of options that were granted to each manager was determined, 

but most likely, as with the annual performance bonus, the options were a 

reward that was based on past annual financial performance or base salary. 

Additionally, the exact amount of the options that were granted to the 

managers below the division manager is not known. Based on the total 

number of  options that  were granted,  it  can be roughly  estimated that,  on 

average, each manager could have doubled his or her annual base salary if 

the share price would have doubled during the subscription period. 

Eventually the share price did not increase that much, and the gains were 

equal to a few month’s base salary, at the maximum. Between 2002 and 

2005,  most  of  the  managers,  except  for  the  CEO,  did  not  receive  any  

additional options. 

From  2006  on,  the  options  as  incentives  were  replaced  by  a  share  

ownership plan. The board intended the share ownership plan to support 

the meeting of the financial targets set for the following years and to 

commit managers to staying with the corporation. Unlike the earlier 

options, the profit center managers were not covered by the share 

ownership plan between 2006 and 2008 because the plan was typically 

limited to the three highest management levels. The managers who were 

covered by the share ownership plan received a number of shares each year 

that were based on the same type of triggers as annual performance 

bonuses. Once the managers received some of the shares, they needed to 

own  the  shares  for  at  least  three  years  before  being  able  to  sell  them.  In  

addition, they needed to remain employees of the corporation for the three-

year  period.  In  2008,  the  corporate  board  set  a  new  rule  that  limited  the  

amount of shares granted each year to no more than annual base salary. 
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A different  share  ownership plan was adopted for  2009.  It  extended the 

coverage  of  the  plan  to  include  most  of  the  profit  center  managers  as  the  

lowest level of managers. Rather than just granting shares as was done 

earlier, the new plan required each manager to purchase the shares before 

being granted any as an incentive. Typically, the managers could be granted 

a maximum that was four to six times the amount of the shares that they 

had first bought themselves. However, the multiplier was dependent on 

how the share price and annual operating profits developed over the 

coming three years and could eventually be much less. In addition, the gain 

from the share ownership plan for each year was limited to not more than 

1.5 times the annual base salary of each manager. As earlier, the managers 

also needed to remain employed by the corporation for the following three 

years to be granted any additional shares. After having been granted shares 

after three years, the managers were not able to sell them for an additional 

year. In summary, the incentive was based on financial performance for 

four years in future. Approximately 90% of the managers that were offered 

the plan participated in it. 

CEO and division president 

The CEO, and to some extent the division manager, had the authority to 

make decisions that could potentially have sufficient impact to influence the 

share  price.  Thus,  the  CEO  and  the  division  manager  could  influence  the  

gains from the options or share rewards that they were granted. As the 

gains from the options and shares depended on financial performance over 

several years, they were likely to be effective, to some extent, in motivating 

the CEO and the division manager to make investments that took several 

years to generate income. 

However, the CEO and the division manager also had several reasons to 

prioritize short-term financial performance over long-term financial 

performance. The annual base salary and bonuses based on annual 

financial performance usually exceeded potential gains from dividend-

based long-term incentives. Thus, the CEO and the division manager 

maximized their personal income by staying in their positions for as long as 

possible. Moreover, the CEO and the division manager needed to avoid 

being dismissed to benefit from their dividend-based long-term incentives. 

This increased the incentive for the CEO and the division manager to avoid 

being dismissed. 

High annual financial performance was the key for the CEO and division 

manager to avoid being dismissed.  Top management changes and the 

related financial performance of operating profit per sales are listed in 
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Table 4-2. The threat of being dismissed due to a weak annual financial 

performance was real because two of the CEOs were actually dismissed 

before retirement. In both cases, the corporate operating profit per sales 

had been decreasing for two consecutive years prior to their dismissal, and 

the board communicated the changes to have been mainly due to weak 

annual financial performance. Similarly, one of the division presidents was 

dismissed after two consecutive years of decreasing division operating 

profit  per  sales.  In  conclusion,  even if  the  corporate  CEO and the division 

manager had dividend-based long-term financial incentives, their priority 

was nevertheless to guarantee adequate short-term financial performance, 

and, in particular, to avoid a decrease in operating profit per sales. 

Table 4-2 Top management changes in 1998-2009 

Profit center managers 

Only  the  CEO,  and  to  some  extent  the  division  manager,  could  make  

decisions that could potentially have a large enough impact to influence the 

share price. Thus, the options and shares were likely to be to some extent 

effective in motivating the CEO and the division manager to make 

investments that took several years to generate income. However, the 

options  and  shares  were  not  likely  to  be  as  effective  for  motivating  profit  

center  managers.  Even if  every  manager  from the CEO down to  the profit  

center managers received some dividend-based long-term incentives, the 

managers below the division manager could influence the corporate share 

price to a very limited degree because each profit center contributed just a 

small part of the total corporate dividends. In practice, the most that the 

profit center managers could do to influence the benefits from the 

dividend-based long-term incentives was to keep their annual operating 

profit  as  high  as  possible  to  maximize  the  number  of  shares  granted  to  

them, to not leave the corporation, and to try to avoid being dismissed for 

three years. Keeping their annual operating profit high was also essential 

for the latter objective of avoiding being dismissed. In conclusion, for profit 

center managers, the options and share ownership plan were mostly about 

committing them to not leaving the company and keeping their operating 

profits at a satisfactory level for four years. 

Even the incentive for keeping operating profits at a satisfactory level for 

four years did not necessarily imply that the profit center managers had a 

Year 1998 2000 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Chairman of board 1 1 1 1 1 2 2 2 2 2 2 3
Corporate CEO 1 1* 2 3 3 3* 4 4 4 4 4 4
Annual change in corporate operating profit per sales -1% -7% 5% 1% -2% -9% 8% 2% 1% 0.1% 1% -4%
Division manager 1 1 1 1 1 2 2* 3 3 4 4 4
Annual change in division operating profit per sales -1% -10% 9% 2% -1% -5% -1% 2% 0.3% 0.4% 1% -6%

A serial number of manager in each position.
* Manager dismissed. Other changes due to retirement.
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reason to prefer investments that took several years to generate income. As 

discussed above and highlighted by Table 4-1, many of the profit centers did 

not exist for four years, but rather for much shorter periods. A change in the 

profit center structure also usually reset financial performance indicators, 

and the monitoring of financial performance started to be tracked only 

from beginning of the new structure. Thus, a profit center manager could 

sacrifice long-term competitiveness and income by cutting R&D 

investments with a good chance that the resulting decrease in income 

would never become visible because the financial performance indicators 

were likely to be reset before the decrease could be observed. This process 

was likely to increase the temptation to keep R&D investments to a 

minimum, even if it threatened competitiveness over the coming years. 

In addition to the financial incentives that motivated profit center 

managers  to  keep  R&D  investments  to  a  minimum,  the  incentives  for  the  

higher level managers created similar pressures. It was difficult for the 

division manager to achieve adequate annual financial performance and 

avoid a decrease in operating profits per sales unless all of the management 

levels below contributed accordingly. Thus, the pressure for annual 

financial performance and avoiding a decrease in operating profits per sales 

cascaded down the management levels to the profit center managers. Each 

profit center manager usually had personal annual financial performance 

expectations, and if he or she failed to meet the expectations, the potential 

negative consequences were more than just a lower annual performance 

bonus. Additionally, the career of profit center managers depended on 

meeting annual financial performance expectations and career was a 

determinant of personal income for profit center managers. A fixed base 

salary increased considerably at each higher management level. Thus, 

promotion, demotion, and dismissal had considerable influence on a 

manager’s personal income.  

As discussed above, annual financial performance was a critical career 

determinant for the CEO and the division manager. Unlike the dismissals of 

a CEO and a division manager, the direct evidence of the career 

determinants of the profit center managers was not available. The 

organization of the division changed constantly, and most of the details of 

organizational structure were not archived. Table 4-1 illustrates how the 

structure of the profit centers changed over the years and demonstrates 

how regularly the organization was changing. The names of the profit 

centers were archived but not the names of their managers or their financial 

performance. Thus, it is not possible to analyze the careers of individual 

profit center managers or how financial performance was related to 
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organizational changes. Each manager chose their subordinates, and the 

reasons for the choices were not communicated or documented. 

Despite the lack of documented evidence on career determinants, it is 

assumed that annual financial performance relative to expectations was a 

major career determinant for profit center managers, even if it was not the 

only one. On one hand, the assumption is based on the evidence that was 

found on the career of the CEO and the division manager, which can likely 

be generalized to the lower level managers. On the other hand, informal 

discussions with managers at different levels seemed to support the 

assumption based on how the managers had chosen their organizations and 

perceived others’ choices as well. 

Based on this assumption, it is expected that successful annual financial 

performance improved the chances for promotion and decreased the risks 

of demotion or dismissal and thereby increased a manager’s personal 

potential future income considerably. On the other hand, a weak annual 

financial performance decreased a manager’s chances for promotion and 

substantially increased the risk of demotion or dismissal and thereby 

decreased a manager’s personal potential future income considerably. In 

summary, the profit center managers had strong motivations to maximize 

annual operating profits. 

The profit center managers could meet the expectation for annual 

financial performance by increasing sales, increasing costs less than sales, 

and decreasing costs. All of the profit centers mostly operated in the same 

market, which was growing relatively slowly. As a result, it was not easy to 

increase sales, and tight cost control was critical for profit center managers 

to achieve adequate annual financial performance. As R&D investments 

usually could increase income only in later years, keeping R&D investments 

to a minimum could contribute to the goal of tight cost control. 

Despite the cost pressures, there were also some balancing pressures 

supporting investments in R&D. Stopping R&D investments completely was 

not an attractive alternative because competition was active in R&D. If a 

profit center manager stopped investing in R&D, sales could have been 

decreased somewhat even in the short term, and there would have been 

potential for a major decrease in a few years’ time. Higher management 

would have noticed such a decrease in R&D investments and as the CEO 

and the division manager had some effective dividend-based long-term 

incentives, they had motivation to invest in R&D if it could help to avoid a 

major decrease in sales in few years. Additionally, if a large scale reduction 

in R&D investments would have been noticed outside of the corporation, 

the share price would likely have decreased immediately. Thus, the profit 

center managers had to strike a balance between pressures to minimize 
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costs and R&D investments and to avoid the potential for an excessive 

decrease  in  sales  in  coming  years  due  to  not  having  developed  solutions  

that remained sufficiently competitive. The corporation had no explicit 

universal rules for determining such a balance, and the profit center 

managers needed to find a balance for each specific situation. 

Because some level of R&D was desirable to management at the levels 

above the profit center managers, R&D investments may have also played 

some positive role as career determinants. Even if annual financial 

performance was a major determinant of annual bonuses and share 

ownership plans, another determinant included other development 

objectives that were central to the operations overseen by each manager. It 

is likely that such other objectives also played some role in how managers 

were chosen for different positions. Because the CEO and the division 

president had effective dividend-based long-term incentives, their total 

income could be improved if the managers that reported to them could both 

meet short-term financial expectations and, in addition, create 

opportunities for future income through R&D investments. Thus, it is 

possible that some profit center managers who were experiencing good 

sales or otherwise strong short-term financial performance could improve 

their career chances by also demonstrating R&D investments beyond the 

minimum. Such behavior may have offered a profit center manager an 

opportunity to distinguish him- or herself from other competing managers 

with strong short-term financial performances. However, there was no 

documented evidence to confirm if R&D investments also had a positive 

effect on the profit center managers’ careers. 

In summary, profit center managers were subject to various pressures for 

minimizing R&D investments and some balancing pressures for making 

R&D investments. Annual performance bonuses motivated them to 

minimize R&D investments. The options and share ownership plan were 

not effective in motivating long-term investments because the profit center 

managers could not sufficiently influence share price. Frequent 

organizational restructurings blurred the ability to identify the effects of 

cost cutting in decreasing subsequent income, and they created a 

temptation for minimizing R&D investments. Minimizing R&D investments 

increased annual financial performance, which improved managers’ 

chances for promotion and decreased the risk of demotion or dismissal and 

thereby increased a manager’s personal potential future income. Such 

pressures to minimize R&D investments were balanced slightly by the top 

management’s concern for ensuring adequate competitiveness, which made 

drastic cuts in R&D investments undesirable and also offered to some 
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extent an opportunity to boost managers’ careers through R&D 

investments. 

In total, the balance on incentives for R&D investments by profit center 

managers tended to tilt towards a preference for minimizing R&D 

investments without excessively sacrificing competitiveness. However, 

formal R&D expenditure limits were usually higher than the actual R&D 

expenditures, and corporate management sometimes encouraged the 

lower-level managers to increase the total division R&D expenditures. 

Therefore, a profit center manager was not formally limited to investing 

more in R&D if a profit center manager wanted to do so. 

Project managers 

As it was difficult for the division manager to achieve adequate annual 

financial performance unless the profit center managers contributed 

accordingly, the profit center managers were also dependent on the R&D 

project managers to find a good balance between minimizing R&D 

investments and ensuring adequate competitiveness in the following years. 

The profit  center  managers  approved a  budget  for  each R&D project  each 

fall and even adjusted the budget at milestones during the year, but they did 

not have time to make the bulk of the detailed decisions that influenced the 

cost and future income potential of each project. The profit center 

managers delegated these decisions to their subordinate project managers. 

Because R&D projects were aimed at creating new knowledge, it was 

typically difficult to predict with high accuracy what would actually need to 

be done to succeed in learning or how much time it would take (Ruefli and 

Sarrazin, 1981; Cooper and Kleinschmidt, 1986; Cooper, 1990; Block and 

Macmillan, 1993; Mintzberg, 1994; McGrath and MacMillan, 1995). Project 

budgets were based on the best estimates of the necessary tasks at the time 

of budgeting, but rigidly following the plan was not always the preferred 

alternative as new knowledge was discovered during the course of the 

project. Such uncertainty was usually taken into account when preparing a 

project plan and budget, and not all the tasks were defined in detail, but the 

intention was to define the details as new knowledge was learned during the 

project. A project manager was even often allowed to exceed the budget that 

had been approved by a profit center manager to some extent, using his or 

her own judgment. The amount of changes and detailed task definitions 

was usually so high that a profit center manager would not have had the 

time to approve each change. As a result,  many of the decisions on how to 

react to the changes and how to define the tasks in detail were left to a 

project manager, and these decisions also influenced the project’s actual 
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cost. In conclusion, a profit center manager delegated part of the resources 

to be allocated by a project manager and let the project manager find a good 

balance between minimizing R&D investments while ensuring adequate 

competitiveness in following years. 

The decisions made by R&D project managers on actual project costs were 

not a marginal determinant of the total annual financial performance of a 

profit center. Instead, the actual cost of R&D projects was one of the critical 

elements in determining the total annual financial performance of a profit 

center. Such substantial impact can be illustrated by estimates that are 

based on the average financial performance of the division. 

Over the years, the division invested, on average, 3% of sales in R&D, and 

operating profit per sales was, on average, 5% and never exceeded 10%. 

This situation was paralleled the profit center level on average, even if there 

was some variation. As the profit centers had ten R&D projects per year on 

average, each project represented an average of 0.3% of sales for the profit 

center. If a project manager could save 30% of the cost of an average-sized 

project, the savings were 0.1% of the operating profit per sales of the entire 

profit center. Such a savings may not have been the most critical 

determinant of the profit center manager’s annual financial performance, 

but it was nevertheless one of the visible determinants, relative to the 

average  of  5%.  In  addition,  relative  to  many  of  the  other  costs,  an  R&D  

project’s cost was something that could be easily cut without an immediate 

decrease in sales.  It was not at all unusual that a project’s actual cost was 

30% below, or above, the project budget, as this was actually the situation 

for more than half of the R&D projects. Thus, profit center managers with 

pressure to meet expectations for annual financial performance had a 

reason to be interested in how much their project managers actually spent 

on R&D projects. 

Given how important it was for profit center managers to maximize 

annual financial performance without excessively risking competitiveness 

and how much the annual financial performance was influenced by an R&D 

project’s actual cost, it is likely that profit center managers were motivated 

to choose an R&D project manager that could establish a delicate balance 

between minimizing a project’s actual cost and ensuring adequate 

competitiveness. There were no standard or documented rules for how 

profit center managers should choose individuals for job positions in their 

organizations, but it is possible that the project decisions made by project 

managers influenced their future careers and income. 

When an R&D project manager made project decisions, a profit center 

manager could evaluate how the project manager balanced the project’s 

actual cost and future income potential. A project manager that could 
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minimize a project’s actual cost and develop some new knowledge toward 

generating future income was likely to be an attractive candidate to manage 

R&D  projects  or  some  other  position  under  a  profit  center  manager  in  

future. A profit center manager was likely to prefer such R&D project 

managers rather than those who either spent excessively or could not 

develop  useful  knowledge.  Thus,  the  career  and  future  income  of  an  R&D  

manager likely depended on how well the project manager could minimize 

the cost and develop knowledge that generated future income. 

Of these two criteria, evaluating the usefulness of developed knowledge 

was likely to be much more uncertain and difficult. On the other hand, the 

project’s actual cost was easy and reliable to evaluate. A profit center 

manager could track how much a project manager actually spent on an 

R&D project and compare it to the budget. Often it was possible to track the 

performance against budget not only for the project as a whole but also for 

individual tasks. The lower the project’s actual cost was, the better it 

supported the profit center manager’s pressure for minimizing profit center 

costs. Thus, it is likely that actual cost was a strong determinant of how 

attractive an R&D project manager was regarded for future R&D project 

manager positions, or other management positions, by a profit center 

manager. 

The process of choosing candidates for new R&D project manager or other 

managerial positions was not just an occasional exception, but it was a 

fairly common practice. As illustrated in Table 4-1 above, the division’s 

organizational structure changed frequently. The whole profit center 

structure  of  the division was reorganized frequently,  and only  a  few profit  

centers existed for several years. Further, the organizations within the 

profit centers evolved frequently. The restructuring of the organization was 

often combined with layoffs. Thus, R&D project managers were under the 

constant pressure of being placed in a position either as a continuing 

manager of an existing R&D project in a new organizational structure or in 

a  new  R&D  project,  or  being  nominated  for  another  position  within  the  

organization rather than being dismissed during layoffs. The choice of 

managers for new positions and for dismissal was often in the hands of the 

profit center managers. Thus, the profit center managers had considerable 

influence on the career of all of the managers in their organizations, 

including the R&D project managers. As a result, project decisions by a 

project manager were likely to influence the future career and income of the 

project manager. Further, as the profit center managers experienced strong 

pressures to minimize costs, the career and future income of an R&D 

manager were likely to depend on how well the project manager could 

minimize the costs in R&D projects. 
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Even  if  the  career  and  future  income  of  an  R&D  manager  were  likely  to  

depend on what type of decisions they made in R&D projects and how well 

they minimized a project’s actual cost, there is no direct evidence on how 

much R&D project managers intentionally took such aspects into account 

when making decisions in R&D projects. Project managers did not have 

incentives to communicate or document such personal motivations and no 

evidence was available to confirm such personal motivations. Agency theory 

(e.g., Alchian and Demsetz, 1972; Ross, 1973; Jensen and Meckling, 1976) 

suggests that individuals maximize their own interests even when 

managing resources that belonging to someone else. This finding suggests 

that when a project manager was deciding how to react to a project’s 

changes and how to define project tasks in detail, he or she made choices 

that were based on which alternative he or she expected to maximize his or 

her own future personal income. It is possible that some R&D project 

managers were more careful than others in considering how the decisions 

influenced a project’s actual cost and how it further influenced their future 

career options. However, the pressure to keep costs to a minimum was such 

a regularly communicated topic in the division that it can be assumed that 

most of the R&D project managers had a motivation to minimize their R&D 

project’s actual cost unless they were convinced that the profit center 

manager regarded the costly tasks to be useful. In conclusion, a project 

manager had an incentive to minimize an R&D project’s actual cost unless 

the profit center manager could be convinced otherwise. 

4.1.5 Agency context 

The case firm provides an agency context for testing the hypotheses. The 

basic agency relationship started at the top with the owners as principals 

and the board as agents. The CEO was an agent who reported to the board 

as a principal. The CEO was a principal in relation to the division managers, 

who were agents in relation to the CEO. In a sense, the CEO had a double 

role as an agent and a principal. The division managers also acted as 

principals in relation to the managers who reported to them. This vertical 

hierarchy of principal-agent dyads was repeated down the organizational 

hierarchy. With respect to the R&D projects, the profit center managers 

were  in  a  principal  role  relative  to  the  R&D  project  managers,  who  were  

agents in that dyad. For testing the hypotheses of this study, this study 

focuses on the latter principal-agent dyad, in which the profit center 

managers function as principals and the R&D project managers function as 

agents. 
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In this agency context, a profit center manager is defined as a principal 

and a project manager as an agent. The R&D project reviewers are regarded 

as reviewers who help the principal to evaluate the agent. Ideally, the 

hypotheses would also be tested for the principal-agent dyads at higher 

levels in the corporate hierarchy, but no data exists for the hypothesized 

control mechanisms for the higher level agency dyads. 

4.2 Data 

The sample consists of R&D projects. The data were obtained from the 

division’s R&D project reporting information system, which included 

information on R&D projects over a thirteen-year period between 1997 and 

2009. Between 1997 and 2003, the work that took more than one year was 

organized as separate projects, one for each year. A new system that 

enabled multiyear projects was introduced in 2004. However, the variables 

used in this study evolved from year to year. Therefore, the project system 

was sampled annually after year-end, and the work that had been done in a 

project in a prior year was counted as a separate project. In other words, 

project length was always a maximum of one year. The sampling 

methodology obtained 3,079 projects over the sample period. However, 504 

projects from years 1997 and 1998 were needed to calculate the lagged 

variables of the study. Further, 428 projects were screened out due to a 

possibly unreliable dependent variable, which is discussed below. Thus, the 

final sample that was used to test the hypotheses consisted of 2,147 

projects.  An  investment  in  a  project  varied  from  a  few  thousand  to  2.5  

million  euros.  In  total,  over  260  million  euros  were  invested  in  2,147  

projects. 

The data analysis relies on written information from the R&D project 

reporting system and the corporate public accounting records for actual 

income information. The analysis could have been complemented by a 

survey to or structured interviews with the profit center managers or the 

R&D  project  managers.  The  managers  could  have  been  asked  for  their  

opinions on how they thought they or the other managers were taking into 

account the hypothesized control mechanisms when making decisions that 

were related to R&D projects. Such a complementary analysis was not taken 

for the following reasons. First, the data from the R&D project reporting 

system was historical data, and it would not have matched with a survey or 

structured interviews, which would have decreased the complementary 

value somewhat, if not completely. Second, asking opinions of the 

managers would have addressed perceptions, which would have required 
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an extension of the theoretical framework. The question of how individuals 

make decisions does not necessarily coincide with how they think or report 

how  they  make  the  decisions  (e.g.,  Simon,  1947).  Prior  research  has  

recommended behavioral measures rather than perceptual ones (Hansen et 

al.,  2005).  This  study  followed  the  recommended  approach  of  observing  

how the managers actually make decisions. Investigating how managers 

thought  they behaved could have been a  following step,  but  it  would have 

required a broader theoretical framework, which would have been outside 

of the scope of this study. 

4.3 Variables 

4.3.1 Dependent variables 

Research and development (R&D) expenditures have been widely used in 

previous research to measure activities related to long-term learning in 

firms.  Hoskisson et  al.  (1993)  and Palmer and Wiseman (1999)  used R&D 

intensity, defined as R&D expenditures per sales, to measure managerial 

risk  taking.  Kim  et  al.  (2008)  used  R&D  intensity  to  measure  risky  and  

uncertain long-term investments, that is, investments with outcomes that 

are neither immediate nor certain. Lee and O’Neill (2003) and Sanders and 

Hambrick (2007) used R&D expenditures instead of R&D intensity to 

measure uncertain long-term investments. 

According to Cohen and Levinthal (1989), economists generally consider 

R&D as the creation of new information. Helfat (1994a, 1994b) and Mahlich 

and Roediger-Schluga (2006) used R&D intensity to measure knowledge 

creation by firms. Greve (2003), Chen and Miller (2007), and Chen (2008) 

used R&D intensity to measure organizational search. Dosi (1988) argued 

that R&D reflects a firm’s innovation activity. Hoskisson and Hitt (1988), 

Hitt et al. (1996), and Hundley et al. (1996) measured a firm’s commitment 

to innovative activities through R&D intensity. 

In  summary,  R&D  expenditures  have  been  used  to  measure  risky  and  

uncertain long-term investments. They have also been used to measure 

knowledge creation, organizational search, and innovation. Such activities 

are in essence learning new knowledge. Therefore, R&D expenditures are 

used in this study to measure investments in learning new knowledge that 

is likely to take a long time to generate income. 

Previous research has tended to focus on R&D expenditures by firms as a 

whole rather than R&D expenditures in organizational units within firms. 

Such a focus is warranted because the past research has focused on top 
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management. However, as a whole, a firm’s R&D expenditures are typically 

the sum of R&D expenditures from several organizational units within a 

firm. Because this study aims to understand the control mechanisms at the 

lower organizational levels, R&D expenditures at lower organizational 

levels are used instead of the sum for the whole firm. 

An R&D project budget 

R&D expenditures are measured at the level of individual R&D projects. 

Because profit center managers determined the budget of R&D projects, 

R&D project budgets are used to measure R&D expenditures by profit 

center managers. The project budget approved by a profit center manager 

reflects the profit center manager’s investment in learning new knowledge 

that  is  likely  to  take  a  long  time  to  generate  income.  Project  budget  is  

measured as the R&D project budget indicated in the R&D project reporting 

system. A logarithmic transformation is used for project budgets in models 

in which it is the dependent variable. 

An R&D project’s actual cost 

Because R&D project managers determined the actual cost of R&D 

projects, an R&D project’s actual cost is used to measure R&D expenditures 

by R&D project managers. The project’s actual cost reflects the R&D project 

manager’s investment in learning new knowledge that is likely to take a 

long time to generate income. Project actual cost is measured as the R&D 

project expenditures that are indicated in the R&D project reporting 

system. A logarithmic transformation is used for a project’s actual cost in 

the models in which it is the dependent variable. 

The R&D projects’ actual costs often exceeded the project budget for many 

of the projects in the case firm. A project manager could usually exceed a 

project’s budget without a permit from the project profit center manager. 

On the other hand, actual costs exceeded budgets with 50% or more for 410 

projects, including projects with zero budgets. Projects were excluded from 

this study because it is likely that the project managers of these projects had 

had to ask for an approval from the profit center manager but had not 

updated the project budget accordingly. 

4.3.2 Independent variables 
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Quantity of written ex ante reasoning (H1) 

Previous research has relied on both surveys and text analyses to 

investigate the amount of communication that is related to various topics. 

Studies that are based on surveys usually ask respondents to estimate the 

amount of communication with others or the use of written communication 

materials (Keller, 2001; Lewis et al., 2002; Haas and Hansen, 2007; 

Westphal and Graebner, 2010). Studies that are based on text analysis have 

been more specific by actually counting the length of the text related to 

certain topics. A number of studies have investigated the annual reports 

that are published by firms, usually focusing on the letters to shareholders 

that are included in annual reports. (Bowman, 1976, 1984; Staw et al., 1983; 

D’Aveni and MacMillan, 1990; Abrahamson and Park, 1994). These studies 

have  focused  on  certain  topics  and  have  counted  the  number  of  lines  or  

sentences that are related to a topic. Additionally, the written business 

plans submitted to venture capital firms (MacMillan and Narasimha, 1987), 

the proxy statements published by firms (Matejka et al., 2009), and the 

written  minutes  of  boards  of  directors  (Tuggle  et  al.,  2010a)  have  been  

analyzed based on a similar approach of counting the number of sentences 

related to certain topics. 

The text analysis approach used in previous research was also used in this 

study. Instead of annual reports or other instruments that have been used 

as data in past research, this study is based on the information sheets 

written for each R&D project. Each R&D project had a project information 

sheet in the R&D project information system. Part of the information on a 

project sheet was filled out prior to the project’s budget approval, and the 

rest was completed during the course of the project. Some of the fields in 

the project information sheet included attached documents. The 

information that was entered into a project sheet prior to the project’s 

budget approval was intended to justify the project’s approval. The 

information that was entered into the project sheet during the course of a 

project was intended to justify how well the project was progressing 

according to the project plan and to justify any deviations from the plan 

based on new knowledge discovered during the course of the project. 

Quantity of ex ante reasoning of an investment decision is measured as the 

logarithm of the size of a project’s information sheet without any attached 

documents. 

For a model that tests project actual cost by R&D project managers, the 

size of the project information sheet adequately reflects the quantity of ex 

ante reasoning because both the information filled out prior to the project’s 
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budget approval and that filled out during the actual project help the 

project manager to justify the actions to a profit center manager.  

However, for a model testing project budget by profit center managers, an 

ideal measure would include only the size of the project information sheet 

prior to budget approval. In practice, it was not possible to distinguish 

exactly which part of the project information sheet was filled before project 

budget approval. However, it was possible to measure how much the 

information increased from year to year in projects that lasted for several 

years. On average, the size of a project information sheet increased over 

time for all of the projects, but when this was controlled, the size of 

information sheet increased less than 30% for projects continued from the 

previous  year.  This  increase  included  both  updates  during  the  year  and  

revisions  for  a  new  budget  approval  at  year  end.  Thus,  it  suggests  that  a  

large majority of information on the project information sheets was 

intended  for  project  budget  approval  even  if  this  amount  could  not  be  

exactly measured. As a result, the size of a project information sheet is 

expected to be a good estimate of the size of the information sheet prior to 

project  budget  approval.  Therefore,  even  if  this  estimate  is  not  an  ideal  

measure for the testing project budget by profit center managers, it is 

expected to be an adequate proxy measure. 

Frequency of revision of written ex ante reasoning (H2) 

Previous research on boards of directors has measured the frequency of 

monitoring and counseling by boards in several ways. Tuggle et al. (2010a) 

measured board meeting frequency as the count of the meetings per year. 

The frequency of actual information updates has also been measured. Judge 

and Zeithaml (1992) used a survey item that measured how board members 

utilized progress reports from the management. Tashakori and Boulton 

(1983) measured the frequency with which board members were provided 

analyses of a firm’s internal financial, human, and structural factors. 

The frequency of information updates was also measured in this study to 

test the hypothesis on the frequency of revisions of ex ante written 

reasoning. Each R&D project information sheet had a log that listed each 

revision of the information sheet. The log included the date of revision and 

the  name  of  the  person  who  did  the  revision.  Thus,  it  was  possible  to  

determine how often the written reasoning on an R&D project sheet was 

updated based on new knowledge. Frequency of revision of written ex ante 

reasoning is measured as the number of times an R&D project information 

sheet was updated during the course of the project. If a project information 

sheet was updated more than once in the same day, only one update was 
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counted because several updates were likely to be working copies of the 

same update to be communicated to a profit center manager as a single 

update.  

Number of reviewers (H3) 

As the concept of reviewers is theoretically new, previous research did not 

develop readily available empirical variables that could be used as such. 

Boards of directors provide a close theoretical concept that has been 

studied extensively with established empirical variables. As discussed in the 

theory chapter above, the reviewers who were related to hypothesis 4 are 

distinct from boards of directors. The main differences are that boards of 

directors act at the apex of a firm and make decisions collectively. However, 

the empirical studies on boards of directors provide a useful starting point 

for developing empirical measures. A number of past studies on boards of 

directors  have  included  the  number  of  directors  as  a  key  measure  (Judge  

and Zeithaml, 1992: Pearce and Zahra, 1992; Geletkanycz and Hambrick, 

1997; Carpenter and Westphal, 2001; Golden and Zajac, 2001; Cheng, 

2008: Deutsch et al., 2010; Duchin et al., 2010; Haynes and Hillman, 2010; 

Tuggle et al., 2010b). 

Financial analysts who follow firms and analyze them for the needs of 

investors are also somewhat related to the concept of reviewers. Thus, the 

empirical research on financial analysts can also provide some guidance for 

measuring reviewers empirically. A number of past studies on financial 

analysts have included the number of analysts as a key measure (Wright et 

al., 2002; Yu, 2008; Duchin et al., 2010; Pfarrer et al., 2010). 

As discussed above, a number of reviewers were nominated for each R&D 

project, and not all projects had reviewers. Such reviewers acted much like 

the reviewers who are discussed in the theory chapter for hypothesis 3. The 

R&D project reviewers helped the profit center managers to evaluate their 

projects as investments, and they also evaluated the competence of the 

project managers. The R&D project reviewers could also support the project 

managers’ careers by sharing the word of the competence of project 

managers to managers who may hire project managers for other tasks in 

future. Because the R&D project reviewers played a role that was similar to 

the  reviewers  related  to  hypothesis  4,  the  logarithm  of  number  of  R&D  

project  reviewers  is  used  as  a  measure  of  the  number  of  reviewers.   If  a  

project does not have any reviewers, the number of reviewers is zero. In this 

case, the reviewer-related variables as discussed below are zero. 
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Reviewers’ mutual reviewing tenure (H4) 

Previous research on corporate governance has measured average board 

tenure  to  investigate  the  effects  of  tenure  (Singh  and  Harianto,  1989;  

Kosnik, 1990; Mallette and Fowler, 1992; Carpenter and Westphal, 2001; 

Golden and Zajac, 2001). However, whereas boards are relatively 

permanent mechanisms, and only their membership changes, the reviewer 

teams established by a principal are temporary in comparison. Thus, 

measuring the average tenure of reviewers in a reviewer team is not an 

accurate measure of the mutual past review experience among reviewers. 

Instead, the past review experience among reviewers in a review team is 

better captured by the past mutual experience of each pair of reviewers in 

all of the various past review teams. 

Past mutual experience of each pair of reviewers can be calculated as the 

number of past projects that two reviewers have reviewed together in the 

past. These numbers can then be summed to get the total past cooperation 

by all of the reviewers. However, such a sum needs to be divided properly to 

be independent of the number of reviewers. The proper denominator is 

suggested by network density, which is an established and widely applied 

measure in social network theory (Mizruchi and Brewster Stearns, 2001; 

Morrison, 2002; Soda et al., 2004; Sparrowe et al., 2001; Reagans et al., 

2005;  Fleming  et  al.,  2007;  Mors  2010;  Wong  and  Boh,  2010).  Network  

density provides an adequate basis for a measure for reviewers’ mutual 

reviewing tenure. Network density for any group of individuals is defined as 

the number of the past ties among the members of the group divided by the 

total number of possible ties in the group, which equals (n(n-1))/2 where n 

is  the  number  of  members  in  the  group.  Network  density  is  also  used  to  

measure reviewers’ mutual reviewing tenure. 

The number of past projects that two reviewers have reviewed together in 

the previous two years is calculated for each pair of reviewers of the project. 

These numbers are then summed to get the total past cooperation by all the 

reviewers. This sum is divided by the total number of possible ties between 

the reviewers according to a network density measure, as discussed above. 

This number is used as the measure of the reviewers’ mutual reviewing 

tenure for each project. 

Reviewers’ reviewing tenure with agent (H5) 

Previous research on boards of directors has measured board members’ 

tenure  with  the  CEO  as  the  ratio  of  a  CEO's  tenure  to  the  average  board  

tenure (Singh and Harianto, 1989; Sundaramurthy, 1996). As explained 
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above, average board tenure cannot be directly adapted to reviewers. 

Therefore, reviewers’ reviewing tenure with an agent cannot be adapted 

directly from measures that have been used for board members’ tenure with 

a CEO.

However, the reviewers’ reviewing tenure with an agent can be adapted 

based on a measure of tie strength that has been applied in social network 

theory (McFadyen and Cannella, 2004; Soda et al., 2004; Reagans et al., 

2005; Fleming et al., 2007).  The past mutual working experience between 

two individuals has been measured by tie strength as the number of 

projects or tasks the individuals have performed together in the past. For 

example, Soda et al. (2004) used a data set of TV productions and counted 

the number of projects on which two individuals had worked together in the 

past. An approach that is similar to tie strength is used in this study to 

measure the number of times that the reviewers had evaluated a project 

manager in the past. 

The extent to which the reviewers of a project had reviewed a project 

manager in the past is first obtained by identifying the past projects that 

were led by the project manager in the previous two years. The number of 

reviewers of the current project as reviewers of each past project that was 

managed  by  the  project  manager  is  counted.  Then,  the  numbers  of  these  

past projects are summed together. Finally, this sum of past reviews is 

divided by the number of reviewers to obtain the measure of reviewers’ 

reviewing tenure with agent for the current project. 

Reviewers’ ties to external reviewers (H6) 

Again, the past research does not provide a readily available empirical 

measure for reviewers’ ties to external reviewers. External reviewers are 

defined as individuals with whom the reviewers have reviewed projects in 

the past but who are not reviewers in the current project. However, the past 

research on board interlocks and social network theory provides useful 

empirical measures as the basis for measuring reviewers’ ties to external 

reviewers. Past studies on board interlocks have measured the number of 

boards  on  which  board  members  sit  (Davis,  1991;  Haunschild,  1993;  

Arthurs  et  al.,  2008).  The  board  members  in  such  others  boards  provide  

indirect ties for a focal firm. Studies in social network theory have gone one 

step further and measured the number of individuals as indirect ties. In 

their study of patent inventors, Fleming et al. (2007) measured the number 

of external ties to a focal inventor’s collaborators and defined external ties 

as the individuals who have not collaborated with the focal inventor. Soda 

et  al.  (2004),  Smith  et  al.  (2005),  and  Vissa  and  Chacar  (2009)  studied  
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different types of teams and measured the number of ties the team 

members had with other individuals who were not included in the team. 

Such measures counted not only the number of ties of an individual but also 

the total number of ties of all of the team members, thereby quantifying the 

number of  ties  of  the team as  a  whole.  This  approach can also  be used to  

measure reviewers’ ties to external reviewers in this study. 

Reviewers’ ties to external reviewers are measured as the number of 

reviewers with whom the reviewers of a project had worked on other 

projects over the previous two years. The variable is calculated by first 

listing all of the other projects that the reviewers of a project had reviewed 

over the previous two years. Next, all of the reviewers that are listed for 

these other projects are identified, and the reviewers of the current project 

are excluded from the list. No person is counted twice as an external 

reviewer. The number of the reviewers that remain on this list is divided by 

the number of reviewers to obtain a measure of the reviewers’ ties to 

external reviewers. 

Principal’s attention (H7) 

Occasio (1997) proposed that decision makers are more likely attend to 

issues with greater value and relevance to an organization. The past 

research on investment processes in large organizations has found that 

larger investments attract more management attention than smaller 

investments (e.g., Chandler, 1962; Bower, 1970). Moreover, larger 

investments raise attention at more numerous and higher organizational 

levels. The size of an investment is also used to measure attention in this 

study.  

Because a profit center manager is regarded as a principal in the research 

context, a principal’s attention is based on the attention that a profit center 

manager pays to an R&D project. The attention of a profit center manager is 

expected to focus on the R&D projects with the largest budgets. There are 

two alternatives of comparison groups among R&D projects. The first 

alternative  is  to  compare  an  R&D  project  to  the  other  R&D  projects  of  a  

profit center manager. However, when testing a model on the total R&D 

investment by profit center managers that include all of the R&D projects of 

a profit center manager, this alternative does not distinguish attention 

differences between different profit center managers. Instead, the attention 

of a profit center manager can also be measured by comparing the budget of 

an R&D project to other R&D projects within a business line, which is the 

organizational level above the profit centers. Such a definition supports 

testing a model on the total R&D investment by profit center managers. 
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Comparing R&D projects to other R&D projects within a business line is 

also theoretically an attractive measure of the attention of profit center 

managers because R&D projects that are large relative to others in a 

business line are likely to be noticed by business line managers. Business 

line managers may ask questions about such projects. Such projects are also 

likely to be the basis for how business line managers evaluate profit center 

managers in ensuring competitiveness over the coming years. Thus, profit 

center managers are likely to pay the most attention to such projects as 

well.

Comparing R&D projects to other R&D projects within a business line can 

also be used as a measure of a principal’s attention when testing an R&D 

investment by R&D project managers. Thus, a principal’s attention for a 

project is measured as the negative of the number of other projects with 

larger budget within a business line. 

Income decrease (H8) 

Several authors have measured income changes with return on assets 

(Hambrick and D’Aveni, 1988; Bromiley, 1991; Wiseman and Bromiley, 

1996; Lant et al., 1992; Palmer and Wiseman, 1999; Audia et al., 2000; 

Greve, 2003; Miller and Chen, 2004; Audia and Greve, 2006; Sanders and 

Hambrick, 2007; Chen and Miller, 2007). Singh (1986) and Hill et al. 

(1991) relied on after-tax return on assets to measure income changes. 

Some authors have used return on equity instead (Bromiley, 1991; Wiseman 

and Bromiley, 1996; Palmer and Wiseman, 1999; Audia and Greve, 2006). 

Grabowski (1968) measured income based on after-tax profit and 

depreciation and divided their sum by sales. Grabowski and Vernon (2000) 

and Mahlich and Roediger-Schluga (2006) elaborated on this measure by 

adding after-tax R&D expenditures in the sum in the numerator. Hundley 

et al. (1996) measured operating profit per sales. Many other authors have 

also based their income measures on return on sales, but they did not 

specify the measures in detail (Bromiley, 1991; Wiseman and Bromiley, 

1996: Audia et al.,  2000; Greve, 2003; Audia and Greve, 2006; Morrow et 

al., 2007).  

The operating profit per sales was the key measure for evaluating the 

financial performance in the case firm. The managers with profit and loss 

responsibilities at various organizational levels had annual targets for 

operating profit per sales, and the ratio was frequently tracked in 

management reviews. In addition, many of the managers’ actions were 

justified as an effort to increase operating profits per sales. Even if it would 

be optimal to measure the income of each profit center manager separately, 
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no such data were available for the whole sample. Instead, the division 

income was measured. However, all of the profit center managers were 

operating in the same market, and their incomes are all assumed to have 

been strongly correlated with each other. Thus, the changes in division 

income are assumed to reflect the changes in profit center manager 

incomes. The division operating profit per sales is chosen as the measure of 

income  for  this  study.  The  income  information  was  obtained  from  public  

accounting records. The income change is defined as the change in 

operating profit per sales relative to the previous year. Income decrease is 

defined as negative income changes. 

Time horizon (H9) 

Previous studies on research and development activities have categorized 

such activities into different types because the different types of activities 

tend to differ in dimensions such as time span, specific relative to general 

problem orientation, and the generation of new knowledge relative to the 

use of existing knowledge. Typically, R&D activities are categorized as basic 

research, applied research, product development, and technical services 

(Tushman,  1977,  1979;  Katz,  1982;  Reagans  and  Zuckerman,  2001).  The  

case division did not use the exact same categorizations of R&D activities 

but used the categorization in three types based on different periods of 

times to generate income, reflecting a similar characterization of R&D 

activities. 

All of the R&D projects within the case division are regarded as long-term 

investments because they were expected to take longer than one year to 

generate income, with the exception of some minor occasional income from 

product pilots. Projects were further categorized into three types that had 

different time horizons. Projects with modestly long time horizons typically 

were expected to generate income in one to three years. Such projects 

focused on product development. Projects with medium long time horizons 

typically were expected to generate income in three to five years. Such 

projects focused on developing technologies and the components to be used 

as the basis for product development projects later. Finally, projects with 

very long time horizons were typically not expected to generate income 

until sometime after five years. Such projects usually focused on applied 

research. This project categorization was used to measure the time horizon 

for each project. 
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4.3.3 Control variables 

Project year 

Longitudinal studies usually include a variable for year to control to 

account for unobserved differences across time (e.g., Mishina et al., 2004; 

Reagans et al., 2005; Deutsch et al., 2010). In this study, year is included to 

control for any types of annual changes in the research context. Each year is 

included as a separate binary variable. In particular, the project year can 

control for the effects from the introduction of a new R&D project reporting 

information system in 2004. 

Continuation project 

Between  1997  and  2003,  the  work  that  took  more  than  one  year  was  

organized as separate projects, one for each year. A new system that 

enabled multiyear projects was introduced in 2004. However, the variables 

used in this study evolved from year to year even within these projects. 

Therefore, the project system was sampled annually after year-end, and the 

work that was done on a project in a prior year was counted as a separate 

project. In other words, project length was always one year at maximum. 

However, even if the measured variables evolved from year to year in 

multiyear projects, they may have been somewhat related over years. It is 

also possible that a project manager expected the profit center manager and 

the reviewers to be more knowledgeable about such a project, thereby 

influencing the project manager’s motivation to invest in the project. 

Therefore, project continuation is controlled with a binary variable that 

indicates whether a project with a similar name existed in the previous 

year. 

Project milestones 

The R&D projects were divided into a sequence of phases. Each phase 

ended at a milestone at which the profit center manager could decide 

whether to continue the project to the next phase. A profit center manager 

needed  to  evaluate  the  project  to  make  such  a  continuation  decision.  It  is  

possible that a project manager might expect the profit center manager and 

the  reviewers  to  be  more  knowledgeable  about  a  project,  which  they  had  

evaluated at previous milestones, thereby influencing the project manager’s 

motivation to invest in the project. The number of milestones that were 
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passed by a project also reflects the progress of the project’s work and may 

therefore influence the project’s actual cost. Therefore, project milestones is 

included as a control and measured as the number of milestones that have 

been passed by a project. 

Project status problems 

The R&D project information sheet had an indicator for communicating if 

a project had encountered any problems achieving a project’s objectives, 

such as technical, cost, schedule, and other objectives. The status of a 

project reflects the progress of the project’s work and may therefore 

influence a project’s actual cost. Therefore, project status problems was 

controlled as a binary variable that indicated if a project had encountered 

any problems in achieving a project’s objectives. 

Project manager frugality 

Previous research on R&D has found that R&D investments are persistent 

at the firm level and are correlated with R&D investments in the past 

(Hambrick et al., 1983; Hansen and Hill, 1991; Helfat, 1994b; Mahlich and 

Roediger-Schluga, 2006). It is possible that R&D investing also is persistent 

at the individual level of R&D project managers. In particular, it may be 

that a project manager had a tendency to spend relative to project budget. 

A  project  manager  could  spend  more  or  less  than  the  budget  set  for  a  

project by a profit center manager. It may be that certain project managers 

were more skilled in keeping a project’s actual cost to the minimum than 

others. On the other hand, it is possible that some project managers were 

under heavier myopic pressure for cost minimization and avoided any 

actions pertaining to increased costs as much as possible within a project’s 

objectives, whereas some project managers perceived greater benefits than 

threats from taking actions that increased a project’s cost above the 

minimum. It is also possible that some project managers were able to 

receive approval for relatively high budgets with a high reserve for 

contingencies. 

The projects that were managed in the past two years were identified for 

each project manager. For each of these projects, a ratio was calculated as 

the difference between a project’s budget and the project’s actual cost, 

divided by the project’s budget. The higher this ratio, the lower the project’s 

actual cost is relative to the project’s budget. Project manager frugality is 
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measured as the average of this ratio in the projects that were managed by a 

project manager in the past two years. 

If a project manager has a tendency to spend more relative to a project’s 

budget, project manager frugality is expected to have negative effect on the 

project’s actual cost. On the other hand, a project’s budget was determined 

by a profit center manager, and project manager frugality can have either a 

positive or a negative effect on a project’s budget. If profit center managers 

preferred managers who could keep costs to the minimum, project manager 

frugality is expected to increase a profit center manager’s total budget as 

profit  center  managers  are  likely  to  be  more  willing  to  invest  if  their  

projects are managed by frugal project managers. However, if profit center 

managers appreciated more project managers who spent more relative to 

the budget, perhaps because such project managers could come up better 

with new ideas of learning investments during projects, project manager 

frugality has negative effect profit center manager budget. 

Reviewer experience 

Previous research on various teams has measured a team’s experience in 

work that is related to the current work of a team’s members as such 

experience can influence the current work of the team. Team experience has 

been measured as the number of days during which team members have 

worked on similar tasks (Drazin and Rao, 2002), the average tenure of a 

team’s members since graduation (Reagans et al. 2005), the number of 

similar positions that have been previously held by a team’s members (Kor 

and  Misangyi,  2008),  and  the  number  of  companies  at  which  a  team’s  

members  had  previously  worked  (Kirsch  et  al.  2009).  Following  the  past  

research, the experience of the reviewers as a team is also measured in the 

study. 

The more that reviewers had reviewed R&D projects in the past, the more 

competent they could be in evaluating a project and the competence of a 

project manager. A project manager could expect a more reliable 

competence evaluation if the project reviewers had extensive past review 

experience. This may have motivated a project manager to increase a 

project’s actual cost. On the other hand, if a project had just one reviewer, 

and that reviewer was very experienced, the reviewer may have been 

dominating. This situation may have limited the initiative of a project 

manager, thereby decreasing a project’s actual cost. Because a reviewer’s 

experience could influence a project’s actual cost, it is controlled with a 

variable. Reviewer experience is measured as the number of times that 
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project reviewers have reviewed R&D projects in the past two years divided 

by the number of reviewers. 

4.4 Models for hypotheses testing 

4.4.1 Main models 

Each hypothesis of this study addresses investments by two decision 

makers  in  an  agency  dyad:  (i)  the  agent  and  (ii)  the  principal.  Thus,  two  

types of empirical models are used to test the hypotheses, one for a 

principal and one for an agent. In this study, profit center managers are 

regarded as the principals and R&D project managers are regarded as the 

agents.  

An R&D project’s budget is used to measure R&D expenditures by profit 

center managers. Because a profit center manager can invest in several 

R&D  projects  per  year,  the  R&D  expenditures  by  a  profit  center  manager  

can be investigated either at the level of individual projects or through an 

annual portfolio that includes all of the a profit center manager’s R&D 

projects for a given year. However, even when a profit center manager has 

several parallel R&D projects, they are typically managed by different 

project managers and involve different reviewers. Because the hypotheses 

of this study are focused on studying the principal-agent dyad and data 

provides variables for each individual R&D project, R&D expenditure by a 

profit center manager is examined by a model that is based on individual 

projects rather than on the annual portfolio of all of a profit center 

manager’s projects. The variables that are included in the model for profit 

center managers are described in Table 4-3. 

An R&D project’s actual cost is used to measure R&D expenditures by 

R&D project managers. Again, a project manager can manage several R&D 

projects per year, but a profit manager’s R&D expenditures are examined 

by a model that is based on individual projects for the same reasons, as in 

the case of profit center managers. The variables included in the model for 

profit center managers are described in Table 4-3. 
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Table 4-3 The main models for hypotheses testing 

4.4.2 Modeling the effect of income decrease 

The binary income decrease variable is based on annual income and is 

controlled by the project year variable. Hypotheses H8 proposes 

moderating the effects that are due to income decrease. To test these 

effects, a product term with the binary income decrease variable is inserted 

for each independent variable in the two main models above. If this 

additional variable is significant, it implies that the effect of the 

corresponding hypothesized control mechanism differs significantly 

between income increases and decreases. If this additional variable is not 

significant, there is no significant difference in the effect of the 

corresponding hypothesized control mechanism between income increases 

and decreases. 

4.4.3 Modeling the effect of time horizon 

Hypotheses H9 proposes the effects that are due a project’s time horizon. 

To test these effects, projects are divided into three separate subsamples 

that are based on the project-level variable Time horizon. In other words, 

the effects of the control mechanisms are tested separately for projects with 

modestly  (1-3  years),  medium  (3-5  years),  and  very  (>5  years)  long  time  

horizons. These subsamples are tested for each of the two main models 

described above. In addition, the full models including all of the 

subsamples are tested for both the main models. 

Model 1: Project actual cost by project manager Model 2: Project budget by profit center manager

Dependent variable Dependent variable
Project actual cost Project budget

Control variables Control variables
Project year dummy variable Project year dummy variable
Project budget Project budget in previous year
Continuation project Continuation project
Project milestones
Project status problems
Project manager frugality Project manager frugality
Reviewer experience Reviewer experience

Independent variables Independent variables
Quantity of written ex ante reasoning Quantity of written ex ante reasoning
Frequency of revision of written ex ante reasoning
Number of reviewers Number of reviewers
Reviewers’ mutual reviewing tenure Reviewers’ mutual reviewing tenure
Reviewers’ reviewing tenure with agent Reviewers’ reviewing tenure with agent
Reviewers’ ties to external reviewers Reviewers’ ties to external reviewers
Principal’s attention Principal’s attention
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4.5 Statistical methods 

Each R&D project is related to one profit center manager and one project 

manager. Moreover, each profit center manager and project manager can 

have  several  R&D  projects  per  year.  The  R&D  projects  that  are  related  to  

the same profit center manager can be correlated with respect to several 

variables. Similarly, R&D projects that are managed by the same project 

manager can also be correlated. Ordinary least squares (OLS) regression 

with time dummies and cluster-robust standard errors is the statistical 

method used to test the hypotheses in this study because it can account for 

possible correlation within profit center managers and project managers 

(e.g., Petersen, 2009; Arai, 2011).  

As discussed above, some of the projects were multiyear projects and the 

potential correlation between different years of a multiyear project is 

controlled with the variable Continuation project. In addition to this control 

variable, annual projects related to the same multiyear project can be 

clustered. Rather than including a multiyear project as the third clustering 

dimension, each model was analyzed using two clustering alternatives. 

First, each model was tested by clustering that was based on profit center 

managers and multiyear projects. Second, each model was run by clustering 

based on project managers and multiyear projects. The results for these two 

clustering alternatives were almost identical to the results from clustering 

based on profit center managers and project managers only. Thus, the 

results that were based on the two alternatives, including clustering based 

on multiyear projects, are not reported. 

The OLS regression helps to analyze how the variation of one dependent 

variable depends on the variation of several dependent variables (Box et al., 

1978; Faraway, 2002). In terms of mathematical notation, the OLS 

regression is based on equations in the form of yi = b0 + b1x1i + … +bNxNi 

+ei where yi are values observed for the dependent variable, x1i … xNi are 

the values observed for the independent variables, b0 …. bN are the 

regression coefficients to be calculated and ei is the error term that is 

represented by the residuals of the model. The equations are solved by 

finding regression coefficients that minimize the sum of the squared 

residuals.  

The results from the OLS regression provide useful conclusions only if the 

data complies with a number of assumptions. The most critical 

assumptions are homoscedasticity and low multicollinearity. The 

homoscedasticity assumption is met if the variance of error terms is 

constant for all the values of the independent variables. If this assumption 

is violated, the errors are heteroscadastic. Several tests such as the Breusch-
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Pagan test exist for detecting heteroscedasticity. Heteroscedasticity can be 

corrected in several ways. In this study, heteroscedasticity is addressed by 

using cluster-robust standard errors (Petersen, 2009; Arai, 2011). Standard 

errors are corrected for two dimensions of clustering, profit center 

managers and project managers.  

The assumption of low multicollinearity requires that none of the 

independent variables have excessive mutual correlation. Multicollinearity 

can be detected by a high correlation between two independent variables. 

Typically, correlations below 0.7 are considered to be adequate for a low 

multicollinearity (e.g., Deutsch et al., 2010), but variance inflation factors 

(VIF) can also be calculated for each independent variable (O’Brian, 2007). 

If the VIF values are below 10, the assumption of low multicollinearity is 

adequately met. If a high multicollinearity is detected, it can be addressed 

by not including the highly correlated variables in the same model. In 

addition to homoscedasticity and low multicollinearity, the normality of 

error terms is sometimes investigated, but normality is not critical for the 

validity  of  the  OLS  regression,  especially  when  the  sample  size  is  large  

enough as it is in this study (e.g., Faraway, 2002). 

If the assumptions of the OLS regression are met, it can be used to test the 

hypotheses between the independent variables and the dependent variable. 

The hypothesis testing is based on regression coefficients. A standard error 

can be calculated for each regression coefficient. Standard errors can be 

further corrected for clustering as discussed above. Corrected standard 

errors can then be used to estimate the likelihood that each regression 

coefficient  differs  from  zero.  If  a  regression  coefficient  has  a  high  enough  

probability  of  being  different  from  zero,  the  coefficient  is  regarded  as  

significant, and the corresponding dependent variable is interpreted to have 

a significant effect on the dependent variable. Such significance is regarded 

as support for the tested hypothesis of the relationship between the 

independent and the dependent variables. Finally, the statistical 

significance of the overall OLS model can be tested with an F-test based on 

F-statistic. The OLS model is considered to be significant if the model F-

statistic is below 0.05. 
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5. Results 

5.1 Model 1: Project actual cost 

Descriptive statistics, including the means, standard errors, and 

correlations for the main model, are presented in Table 5-1. The descriptive 

statistics, including the means, standard errors, and correlations for the 

subsamples that are based on time horizon are presented in Table 7-1, Table 

7-2, and Table 7-3. 

As expected, the reviewers’ mutual reviewing tenure and its squared term 

have a high correlation. None of the other correlations of the independent 

variables exceeds 0.7, and multicollinearity is not expected to become a 

problem for these variables (e.g., Deutsch et al., 2010). Additionally, the 

variance inflation factors (VIF) of the independent variables can be 

examined to detect multicollinearity problems in all the models (O’Brian, 

2007). The VIF values are calculated for all the models. Again, the mutual 

reviewing tenure and its squared term have high VIF values, but none of the 

others exceed 10, indicating no multicollinearity problems. 

The correlations related to the variables that test the effects of income 

decrease are relatively high; few even exceed 0.7. This finding creates the 

potential for multicollinearity problems. To address these potential 

problems, a separate model is tested for the effect of income decrease on 

each independent variable. This approach also helps to minimize the total 

number of variables, enabling a better identification of significant effects. 

Model 1 is split into 48 different submodels to test the effects of control 

and independent variables and the effects of time horizon and income 

decrease. All of the 48 different submodels are defined and summarized in 

Table 5-2. 

R statistical software is used for statistical analysis. First, ordinary least 

squares linear regression is applied for each model with an R function lm. 

The Breusch-Pagan test for the heteroscedasticity of residuals of the OLS 

models suggests that the residuals of most of the models are 

heteroscedastic, but this was corrected by testing the significance of the 

coefficients using cluster-robust standard errors. The significance of the 
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coefficients was tested with cluster-robust standard errors with R function 

coeftest from library lmtest, as proposed by Arai (2011). 

Table 5-3, Table 5-4, Table 5-5, Table 7-4, Table 7-5, Table 7-6, Table 7-7, 

Table 7-8, Table 7-9, Table 7-10, Table 7-11, and Table 7-12 summarize the 

results of the regression analysis for all the submodels of Model 1. These 

tables include the F-statistics of each model, and the statistics suggest that 

the models are significant. Table 5-6 summarizes the effects that are 

identified in all the submodels. The results are discussed below, one 

hypothesis at a time. For each hypothesis, the direct effect is analyzed first, 

followed by an analysis of the moderating effects. 
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Table 5-1 Descriptive statistics and correlations: All projects 
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Model Time horizon Independent variables Income decrease effect
Model 1.1.1 All projects No, controls only No
Model 1.1.2 All projects Yes No
Model 1.1.2.1 All projects Yes, test for H4b No
Model 1.1.3.1 All projects Yes H1
Model 1.1.3.2 All projects Yes H2
Model 1.1.3.3 All projects Yes H3
Model 1.1.3.4.1 All projects Yes H4
Model 1.1.3.4.2 All projects Yes, test for H4b H4
Model 1.1.3.4.2 All projects Yes, test for H4b H4
Model 1.1.3.5 All projects Yes H5
Model 1.1.3.6 All projects Yes H6
Model 1.1.3.7 All projects Yes H7
Model 1.2.1 Modestly long time horizon No, controls only No
Model 1.2.2 Modestly long time horizon Yes No
Model 1.2.2.1 Modestly long time horizon Yes, test for H4b No
Model 1.2.3.1 Modestly long time horizon Yes H1
Model 1.2.3.2 Modestly long time horizon Yes H2
Model 1.2.3.3 Modestly long time horizon Yes H3
Model 1.2.3.4.1 Modestly long time horizon Yes H4
Model 1.2.3.4.2 Modestly long time horizon Yes, test for H4b H4
Model 1.2.3.4.3 Modestly long time horizon Yes, test for H4b H4
Model 1.2.3.5 Modestly long time horizon Yes H5
Model 1.2.3.6 Modestly long time horizon Yes H6
Model 1.2.3.7 Modestly long time horizon Yes H7
Model 1.3.1 Medium long time horizon No, controls only No
Model 1.3.2 Medium long time horizon Yes No
Model 1.3.2.1 Medium long time horizon Yes, test for H4b No
Model 1.3.3.1 Medium long time horizon Yes H1
Model 1.3.3.2 Medium long time horizon Yes H2
Model 1.3.3.3 Medium long time horizon Yes H3
Model 1.3.3.4.1 Medium long time horizon Yes H4
Model 1.3.3.4.2 Medium long time horizon Yes, test for H4b H4
Model 1.3.3.4.3 Medium long time horizon Yes, test for H4b H4
Model 1.3.3.5 Medium long time horizon Yes H5
Model 1.3.3.6 Medium long time horizon Yes H6
Model 1.3.3.7 Medium long time horizon Yes H7
Model 1.4.1 Very long time horizon No, controls only No
Model 1.4.2 Very long time horizon Yes No
Model 1.4.2.1 Very long time horizon Yes, test for H4b No
Model 1.4.3.1 Very long time horizon Yes H1
Model 1.4.3.2 Very long time horizon Yes H2
Model 1.4.3.3 Very long time horizon Yes H3
Model 1.4.3.4.1 Very long time horizon Yes H4
Model 1.4.3.4.2 Very long time horizon Yes, test for H4b H4
Model 1.4.3.4.3 Very long time horizon Yes, test for H4b H4
Model 1.4.3.5 Very long time horizon Yes H5
Model 1.4.3.6 Very long time horizon Yes H6
Model 1.4.3.7 Very long time horizon Yes H7

Table 5-2 Summary and definitions of submodels for Model 1



Results 

135

Table 5-3 Regression analysis with a R&D project’s actual cost as the dependent variable, All 
projects, Part 1 

Regression analysis
Time horizon: All R&D projects
Dependent variable : R&D project actual cost Model 1.1.1 Model 1.1.2 Model 1.1.2.1
Control variables
Project budget 0.0042 *** (0.0003) 0.0031 *** (0.0003) 0.0031 *** (0.0003)
Continuation project 0.1835 ** (0.0578) 0.1799 *** (0.0522) 0.1805 *** (0.0523)
Project milestones 0.1662 *** (0.0284) 0.1199 *** (0.0270) 0.1199 *** (0.0270)
Project status problems -0.0667 (0.0551) -0.0936 . (0.0498) -0.0933 . (0.0500)
Agent frugality -0.0107 * (0.0044) -0.0110 (0.0070) -0.0111 (0.0070)
Reviewer experience -0.0019 (0.0029) -0.0076 * (0.0035) -0.0076 * (0.0035)

Independent variables
H1: Quantity of written ex ante reasoning 0.3224 *** (0.0549) 0.3225 *** (0.0550)
H2: Frequency of revision of written ex ante reasoning 0.0240 * (0.0108) 0.0241 * (0.0108)
H3: Number of reviewers 0.0273 (0.0522) 0.0316 (0.0559)
H4: Reviewers’ mutual reviewing tenure 0.0469 (0.0366) 0.0327 (0.0667)
H4: Reviewers’ mutual reviewing tenure squared 0.0028 (0.0088)
H5: Reviewers’ reviewing tenure with agent -0.0201 (0.0236) -0.0200 (0.0235)
H6: Reviewers’ ties to external reviewers 0.0251 *** (0.0070) 0.0250 *** (0.0070)
H7: Principal’s attention 0.0164 *** (0.0017) 0.0164 *** (0.0017)

Constant 2.4905 *** (0.1958) 0.6399 (0.4542) 0.6370 (0.4546)
N 2147 2147 2147
R2 0.451 0.532 0.532
Adjusted R2 0.447 0.527 0.527
F 109.2 *** 104.9 *** 100.5 ***
. p < 0.10 * p < 0.05 ** p < 0.01 *** p < 0.001
Unstandardized coefficients; Cluster-robust standard errors in parentheses.
Project year control variables not reported
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Table  5-4  Regression  analysis  with  R&D  project  actual  cost  as  the  dependent  variable,  All  
projects, Part 2 

Regression analysis
Time horizon: All R&D projects
Dependent variable : R&D project actual cost Model 1.1.3.1 Model 1.1.3.2 Model 1.1.3.3
Control variables
Project budget 0.0031 *** (0.0003) 0.0031 *** (0.0003) 0.0031 *** (0.0003)
Continuation project 0.1854 *** (0.0514) 0.1819 *** (0.0523) 0.1793 *** (0.0520)
Project milestones 0.1141 *** (0.0262) 0.1192 *** (0.0269) 0.1200 *** (0.0270)
Project status problems -0.0888 . (0.0492) -0.0942 . (0.0498) -0.0931 . (0.0499)
Agent frugality -0.0112 (0.0071) -0.0118 . (0.0071) -0.0108 (0.0071)
Reviewer experience -0.0068 . (0.0035) -0.0076 * (0.0035) -0.0073 * (0.0036)

Independent variables
H1: Quantity of written ex ante reasoning 0.2336 *** (0.0636) 0.3228 *** (0.0548) 0.3235 *** (0.0550)
H2: Frequency of revision of written ex ante reasoning 0.0251 * (0.0107) 0.0163 (0.0134) 0.0236 * (0.0108)
H3: Number of reviewers 0.0279 (0.0527) 0.0283 (0.0522) 0.0566 (0.0552)
H4: Reviewers’ mutual reviewing tenure 0.0438 (0.0370) 0.0494 (0.0368) 0.0463 (0.0361)
H4: Reviewers’ mutual reviewing tenure squared
H5: Reviewers’ reviewing tenure with agent -0.0211 (0.0235) -0.0206 (0.0236) -0.0201 (0.0236)
H6: Reviewers’ ties to external reviewers 0.0261 *** (0.0070) 0.0255 *** (0.0069) 0.0250 *** (0.0069)
H7: Principal’s attention 0.0163 *** (0.0017) 0.0164 *** (0.0016) 0.0163 *** (0.0017)
H8: Income decrease x Quantity of written ex ante reasoning 0.2345 * (0.0928)
H8: Income decrease x Frequency of revision of written ex ante reasoning 0.0214 (0.0207)
H8: Income decrease x Number of reviewers -0.0750 (0.0996)
H8: Income decrease x Reviewers’ mutual reviewing tenure
H8: Income decrease x Reviewers’ mutual reviewing tenure squared
H8: Income decrease x Reviewers’ reviewing tenure with agent
H8: Income decrease x Reviewers’ ties to external reviewers
H8: Income decrease x Principal’s attention

Constant -0.5955 (0.6499) 0.6036 (0.4530) 0.6470 (0.4551)
N 2147 2147 2147
R2 0.534 0.532 0.532
Adjusted R2 0.529 0.527 0.527
F 101.3 *** 100.6 *** 100.6 ***
. p < 0.10 * p < 0.05 ** p < 0.01 *** p < 0.001
Unstandardized coefficients; Cluster-robust standard errors in parentheses.
Project year control variables not reported
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Table 5-5 Regression analysis with R&D project actual cost as the dependent variable, All 
projects, Part 3 
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Table 5-6 Summary of regression results with R&D project actual cost as the dependent 
variable 

Dependent variable: All projects Time horizon
R&D project actual cost Modestly 

long
Medium 

long
Very 
long

H1: Quantity of written ex ante reasoning + + + +
Income decrease if different ++ 0 0 ++

H2: Frequency of revision of written ex ante reasoning + + 0 0
Income decrease if different 0 0 0 +

H3: Number of reviewers 0 0 0 +
Income decrease if different 0 0 0 0

H4: Reviewers’ mutual reviewing tenure + 0 0 +
Income decrease if different 0 0 U 0

H5: Reviewers’ reviewing tenure with agent 0 0 0 -
Income decrease if different - - 0 0

H6: Reviewers’ ties to external reviewers + 0 + 0
Income decrease if different 0 0 0 +

H7: Principal’s attention + + + +
Income decrease if different + - + - 0 0

Effects: Additional effects for income decrease
0 = Not significant ++ = More positive than income increase
+ = Positive + - = Positive but less positive that income increase
- = Negative
U = U-curved
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5.1.1 Quantity of written ex ante reasoning 

The results from Model 1.1.2 support hypothesis H1 that the quantity of 

written ex ante reasoning has a positive and significant effect ( =.3224, 

p<.001) on a R&D project’s actual cost. Model 1.1.3.1 further supports 

hypothesis H8 that this effect increases when income decreases ( =.2345, 

p<.05).

The effect of time horizon predicted by hypothesis H9 is analyzed with 

models 1.2.2, 1.2.3.1, 1.3.2, 1.3.3.1, 1.4.2.1, and 1.4.3.1. This analysis suggests 

that the positive effect is increased by income decrease only for projects 

with  very  long  time  horizons  ( =.3836, p<.05) but not for projects with 

modestly or medium long time horizons. This finding supports hypothesis 

H9 that the effect predicted by hypothesis H8 increases as the time horizon 

increases. 

In summary, the results provide support for the direct effect predicted by 

hypothesis H1. In addition, the moderating effect of income decrease as 

predicted by hypothesis H8 is supported. Finally, the moderating effect of 

time horizon as predicted by hypothesis H9 is also supported. 

5.1.2 Frequency of revision of written ex ante reasoning 

The results from Model 1.1.2 support hypothesis H2 that the frequency of 

ex ante reasoning has positive and significant effect ( =.0240, p<.05) on an 

R&D project actual cost. 

The  analysis  of  the  effect  of  time  horizon  by  models  1.2.2,  1.2.3.2,  1.3.2,  

1.3.3.2, 1.4.2.1, and 1.4.3.2 provides additional insight into the effect of the 

frequency of revision of written ex ante reasoning. Projects with modestly 

long time horizons actually have positive effect ( =.0364, p<.05) from the 

frequency of revision of written ex ante reasoning regardless of income 

change. Projects with very long time horizons have positive effect ( =.0703, 

p<.10), but only when income decreases. This finding is according to 

hypothesis H8. Projects with medium long time horizons have no 

significant effect at all. 

The findings suggest that the effect of time horizon is more complex than 

predicted by hypothesis H9. Contrary to hypothesis H9, projects with 

modestly long time horizons can benefit most from frequent updates to 

written reasoning. A potential reason is that these projects are closest to 

market launch, and profit center managers are likely to pay attention to 

these projects more often to ensure a smooth launch to market. These 

projects are likely to be under constant attention by a profit center manager 
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with not much room for increased attention to the frequency if income 

decreases. On the other hand, projects with very long time horizons are not 

as critical for immediate income, and project managers feel no significant 

gain from more frequent revisions of written ex ante reasoning when 

income increases. However, when income decreases, these projects are 

most sensitive to myopia, and project managers feel they can benefit by 

increasing the frequency of revisions of written ex ante reasoning by profit 

center managers. This behavior is in accordance with the predictions of 

hypotheses H8 and H9. It is also similar to how project managers react to 

income decrease by also increasing the quantity of ex ante reasoning for 

projects with very long time horizons. 

In summary, the results provide support for the direct effects that were 

predicted by hypothesis H2. In addition, the moderating effect of income 

decrease predicted by hypothesis H8 is supported. Finally, the moderating 

effect of time horizon as predicted by hypothesis H9 is partially supported, 

but the effect is more complex than predicted. 

5.1.3 Number of reviewers 

Model  1.1.2  has  no significant  effect  for  the number of  reviewers.  Model  

1.1.3.3  on  the  effect  of  income  decrease  provides  the  same  result  of  no  

significance. The analysis of the effect of time horizon by models 1.2.2, 

1.2.3.3, 1.3.2, 1.3.3.3, 1.4.2.1, and 1.4.3.3 provides additional insight into the 

effect of the number of reviewers. The analysis of model 1.4.2.1 suggests 

that the effect of the number of reviewers is significant for projects with 

very long time horizons ( =.1790, p<.10). This finding supports hypothesis 

H3 that predicts such a positive effect. On the other hand, the effect is not 

significant for projects with modestly or medium long time horizons. It 

seems that the effect of the number of reviewers is somewhat weak as it has 

no significant effect when the time horizon is medium, long or shorter. 

However, the findings support hypothesis H9, which predicts that the 

positive effect of the number of reviewers is stronger for projects with 

longer time horizons. 

In  summary,  the  results  provide  support  for  the  effect  predicted  by  

hypothesis H3. The moderating effect of income decrease predicted by 

hypothesis H8 is not supported. Finally, the moderating effect of time 

horizon predicted by hypothesis H9 is supported. 
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5.1.4 Reviewers’ mutual reviewing tenure 

The results from models 1.1.2 and 1.1.2.1 do not show any significant effect 

for reviewers’ mutual reviewing tenure. However, adding the effect for 

income decrease in model 1.1.3.4.1 makes the effect significant. Thus, 

reviewers’ mutual reviewing tenure has a positive and significant effect 

( =.0772,  p<.10)  on  an  R&D  project  actual  cost.  The  effect  of  income  

decrease is insignificant. 

The analysis of the effect of time horizon by models 1.2.2, 1.2.2.1, 1.2.3.4.1, 

1.2.3.4.2, 1.2.3.4.3, 1.3.2, 1.3.2.1, 1.3.3.4.1, 1.3.3.4.2, 1.3.3.4.3, 1.4.2, 1.4.2.1, 

1.4.3.4.1, 1.4.3.4.2, and 1.4.3.4.3 provides additional insight into the effect 

of reviewers’ mutual reviewing tenure. The effect is not significant in any of 

the models 1.2.2, 1.2.2.1, 1.2.3.4.1, 1.2.3.4.2, and 1.2.3.4.3 analyzing projects 

with modestly long time horizons. Models 1.3.2 shows that the effect is 

positive and significant ( =.1143, p<.10) for projects with medium time 

horizons. In model 1.4.2.1, the direct effect is not significant, but the 

squared term is positive and significant ( =.0249, p<.10). Thus, reviewers’ 

mutual reviewing tenure also has a positive effect for projects with very long 

time horizons. The results support hypothesis H4a, which predicts that 

reviewers’ mutual reviewing tenure increases an R&D project actual cost. 

Moreover, the effect is only significant for projects with medium and very 

long time horizons, supporting hypothesis H9, which predicts that the 

effect of reviewers’ mutual reviewing tenure increases as time horizon 

increases. 

The results from model 1.3.3.4.3 show that the effect of reviewers’ mutual 

reviewing tenure is U-curved for projects with medium time horizons when 

income decreases. In other words, the effect is first negative, but it turns 

into a positive effect when reviewers’ mutual reviewing tenure becomes 

high enough. This finding is somewhat peculiar because it is not linear on 

the  time  horizon  as  projects  with  modestly  or  very  long  time  horizons  do  

not have similar effects. It remains an open question as to how the time 

horizon influences the effect of the reviewers’ ties to external reviewers 

when income decreases. The effect for an R&D project budget is somewhat 

similar but more consistent, as discussed below. 

In summary, the results provide support for the direct effect predicted by 

hypothesis H4a. The alternative hypothesis H4b is not supported. The 

moderating effect of income decrease as predicted by hypothesis H8 is not 

supported.  Finally,  the  moderating  effect  of  time  horizon  predicted  by  

hypothesis H9 is supported. 
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5.1.5 Reviewers’ reviewing tenure with agent 

Model 1.1.2 has no significant effect for the reviewers’ reviewing tenure 

with an agent. Model 1.1.3.5 shows that the effect of the reviewers’ 

reviewing tenure with an agent is negative ( =-.0745, p<.10) when income 

decreases. The analysis of the effect of time horizon by models 1.2.2, 1.2.3.5, 

1.3.2, 1.3.3.5, 1.4.2.1, and 1.4.3.5 provides additional insight into the effect 

of reviewers’ reviewing tenure with an agent. The effect is negative for 

projects with very long time horizons ( =-.0890, p<.10). The effect is 

significant and negative for projects with modestly long time horizons ( =-

.0900, p<.10) but only when income decreases. The results support 

hypothesis H5b, which predicts that the effect of reviewers’ reviewing 

tenure with an agent is negative. If reviewers have reviewed a project 

manager extensively in the past, the profit center manager is likely to 

suspect that the reviewers have a deeper social tie with the project manager 

and may be too positively biased for the project manager.  

However, the negative effect of reviewers’ reviewing tenure with agent is 

limited to projects with very long time horizons or situations in which 

income decreases. When income is not decreasing, the effect is not 

significant for projects with modestly or medium long time horizons. This 

finding seems possible because profit center managers are expected to be 

less familiar with knowledge related to projects with very long time 

horizons as such projects tend to rely most on novel knowledge. On the 

other hand, projects with shorter time horizons involve knowledge that is 

likely to be more familiar to profit center managers. As a result, profit 

center managers can better evaluate potential bias by reviewers and are less 

concerned about potential bias. Therefore, reviewers’ reviewing tenure with 

agent does not decrease investments by project managers when project 

time horizon is not very long and income is not decreasing. Hypothesis H9 

predicts that the positive effect from reviewers’ reviewing tenure with agent 

increases as time horizon increases but the findings suggest that, on the 

contrary, it is the negative effect that increases. 

The results also show than when income decreases, the effect of reviewers’ 

reviewing tenure with agent becomes negative, regardless of time horizon. 

A possible explanation for this finding seems to be that as income 

decreases, profit center managers start to question a project’s reasoning 

more critically and intensively. The potential bias due to reviewers who are 

familiar with project managers becomes more of a concern under such 

pressure when income decreases. Hypothesis H8 predicts that the positive 

effect from reviewers’ reviewing tenure with agent increases as income 
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decreases, but the findings suggest that, on the contrary, it is the negative 

effect that increases. 

In summary, the results provide support for the direct effect predicted by 

hypothesis H5b. The alternative hypothesis H5a is not supported. Support 

for  the  moderating  effect  of  income  decrease  is  found,  but  the  effect  is  

contrary to the prediction by hypothesis H8. Finally, support for the 

moderating effect of time horizon is found, but the effect is also contrary to 

the prediction by hypothesis H9. 

5.1.6 Reviewers’ ties to external reviewers 

The results from Model 1.1.2 support hypothesis H6 that the reviewers’ 

ties to external reviewers have a positive and significant effect ( =.0251, 

p<.001) on an R&D project actual cost. 

The analysis of the effect of time horizon 1.2.2, 1.2.3.6, 1.3.2, 1.3.3.6, 

1.4.2.1, and 1.4.3.6 provides additional insight into the effect of the 

reviewers’ ties to external reviewers. The analysis suggests that the effect is 

significant only for projects with medium ( =.0370, p<.01) and very 

( =.0300, p<.05) long time horizons to income but not for projects with 

modestly long time horizons. This supports hypothesis H9, which proposes 

that the effect of reviewers’ ties to external reviewers is increased by 

increasing time horizon. The analysis on the period of time that is required 

to produce income also suggests that reviewers’ ties to external reviewers 

have  effect  for  projects  with  very  long  time  horizons  only  when  income  

decreases ( =.0650, p<.05) but not when income increases. Such 

increasing effect from income decrease supports hypothesis H8 and the 

related hypothesis H9. 

In summary, the results provide support for the direct effect predicted by 

hypothesis H6. In addition, the moderating effect of income decrease 

predicted by hypothesis H8 is supported. Finally, the moderating effect of 

time horizons predicted by hypothesis H9 is also supported. 

5.1.7 Principal’s attention 

The results from Model 1.1.2 support hypothesis H7 that the principal’s 

attention has positive and significant effect ( =.0164, p<.001) on an R&D 

project actual cost. On the other hand, results from model 1.1.3.7 differ 

somewhat from hypothesis H8 because the effect of principal’s attention 

does not increase but is less positive ( =.0188-.0058, p<.05) when income 

decreases. 
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The  analysis  of  the  effect  of  time  horizon  by  models  1.2.2,  1.2.3.7,  1.3.2,  

1.3.3.7, 1.4.2.1, and 1.4.3.7 provides additional insight into the effect of 

principal’s attention when income decreases. The effect of principal’s 

attention becomes less positive only for projects with modestly long time 

horizons ( =.0172-.0055, p<.10) but not for projects with medium 

( =.0152, p<.001) or very ( =.0220, p<.001) long time horizons. This 

finding supports hypothesis H9 that predicts that principal’s attention can 

better limit managerial myopia for projects with longer time horizons. 

Profit center managers and managers higher in the hierarchy are likely to 

be more familiar with projects with modestly long time horizons because 

these projects focus on more established knowledge than other projects. 

Thus, principal’s attention increases understanding by these managers 

relatively less than for projects with longer time horizons. As the benefit 

from principal’s attention is lower for projects with modestly long time 

horizons, it does not provide as strong support against myopia for these 

projects when income decreases.  

In summary, the results provide support for the direct effect predicted by 

hypothesis H7. Support for the moderating effect of income decrease is 

found but the effect is contrary to prediction by hypothesis H8. Finally, the 

moderating effect of time horizon predicted by hypothesis H9 is supported. 
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5.2 Model 2: Project budget 

Descriptive statistics including means, standard errors, and correlations 

for the main model are presented in Table 5-1. Descriptive statistics 

including means, standard errors, and correlations for subsamples based on 

time horizon are presented in Table 7-1, Table 7-2, and Table 7-3. 

As expected, reviewers’ mutual reviewing tenure and its squared term 

have a high correlation. None of the other correlations of the independent 

variables exceeds 0.7 and multicollinearity is not expected to become a 

problem for these variables (e.g., Deutsch et al., 2010). Also variance 

inflation factors (VIF) of the independent variables can be examined to 

detect multicollinearity problems in all the models (O’Brian, 2007). VIF 

values are calculated for all the following models. Again, mutual reviewing 

tenure  and  its  squared  term  have  high  VIF  values  but  none  of  the  others  

exceed 10, indicating no multicollinearity problems. 

Correlations related to variables testing the effects of income decrease are 

relatively high, few even exceed 0.7. This creates potential for 

multicollinearity problems. To address potential problems, a separate 

model is tested for the effect of income decrease on each independent 

variable. This approach also helps minimize the total number of variables, 

enabling better identification of significant effects. 

Model 2 is split into 44 different submodels to test effects of control and 

independent variables and effects of time horizon and income decrease. All 

the 44 different submodels are defined and summarized in Table 5-7. 

R statistical software is used for statistical analysis. First, ordinary least 

squares linear regression is applied for each model with R function lm. 

Breusch-Pagan test for the heteroscedasticity of residuals of OLS models 

suggests that the residuals of the most models are heteroscedastic but this 

is corrected by testing the significance of the coefficients using cluster-

robust standard errors. The significance of coefficients is tested with 

cluster-robust standard errors with R function coeftest from library lmtest 

as proposed by Arai (2011). 

Table 5-8, Table 5-9, Table 5-10, Table 7-13, Table 7-14, Table 7-15, Table 

7-16,  Table  7-17,  Table  7-18,  Table  7-19,  Table  7-20,  and  Table  7-21  

summarize the results of regression analysis for all the submodels of Model 

2. These tables include F-statistics of each model and the statistics suggest 

that the models are significant. Table 5-11 summarizes the effects identified 

in all the submodels. The results are discussed next one hypothesis at a 

time. For each hypothesis, the direct effect is analyzed first, followed by an 

analysis of moderating effects.  
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Table 5-7 Summary and definitions of submodels for Model 2 

Model Time horizon Independent variables Income decrease effect
Model 2.1.1 All projects No, controls only No
Model 2.1.2 All projects Yes No
Model 2.1.2.1 All projects Yes, test for H4b No
Model 2.1.3.1 All projects Yes H1
Model 2.1.3.3 All projects Yes H3
Model 2.1.3.4.1 All projects Yes H4
Model 2.1.3.4.2 All projects Yes, test for H4b H4
Model 2.1.3.4.2 All projects Yes, test for H4b H4
Model 2.1.3.5 All projects Yes H5
Model 2.1.3.6 All projects Yes H6
Model 2.1.3.7 All projects Yes H7
Model 2.2.1 Modestly long time horizon No, controls only No
Model 2.2.2 Modestly long time horizon Yes No
Model 2.2.2.1 Modestly long time horizon Yes, test for H4b No
Model 2.2.3.1 Modestly long time horizon Yes H1
Model 2.2.3.3 Modestly long time horizon Yes H3
Model 2.2.3.4.1 Modestly long time horizon Yes H4
Model 2.2.3.4.2 Modestly long time horizon Yes, test for H4b H4
Model 2.2.3.4.3 Modestly long time horizon Yes, test for H4b H4
Model 2.2.3.5 Modestly long time horizon Yes H5
Model 2.2.3.6 Modestly long time horizon Yes H6
Model 2.2.3.7 Modestly long time horizon Yes H7
Model 2.3.1 Medium long time horizon No, controls only No
Model 2.3.2 Medium long time horizon Yes No
Model 2.3.2.1 Medium long time horizon Yes, test for H4b No
Model 2.3.3.1 Medium long time horizon Yes H1
Model 2.3.3.3 Medium long time horizon Yes H3
Model 2.3.3.4.1 Medium long time horizon Yes H4
Model 2.3.3.4.2 Medium long time horizon Yes, test for H4b H4
Model 2.3.3.4.3 Medium long time horizon Yes, test for H4b H4
Model 2.3.3.5 Medium long time horizon Yes H5
Model 2.3.3.6 Medium long time horizon Yes H6
Model 2.3.3.7 Medium long time horizon Yes H7
Model 2.4.1 Very long time horizon No, controls only No
Model 2.4.2 Very long time horizon Yes No
Model 2.4.2.1 Very long time horizon Yes, test for H4b No
Model 2.4.3.1 Very long time horizon Yes H1
Model 2.4.3.3 Very long time horizon Yes H3
Model 2.4.3.4.1 Very long time horizon Yes H4
Model 2.4.3.4.2 Very long time horizon Yes, test for H4b H4
Model 2.4.3.4.3 Very long time horizon Yes, test for H4b H4
Model 2.4.3.5 Very long time horizon Yes H5
Model 2.4.3.6 Very long time horizon Yes H6
Model 2.4.3.7 Very long time horizon Yes H7
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Table  5-8  Regression  analysis  with  R&D  project  budget  as  the  dependent  variable,  All  
projects, Part 1 

Regression analysis
Time horizon: All R&D projects
Dependent variable : R&D project budget Model 2.1.1 Model 2.1.2 Model 2.1.2.1
Control variables
Project budget 0.0026 *** (0.0002) 0.0014 *** (0.0002) 0.0014 *** (0.0002)
Continuation project -0.1634 * (0.0734) 0.0122 (0.0631) 0.0145 (0.0632)
Agent frugality -0.0210 (0.0142) -0.0159 *** (0.0041) -0.0161 *** (0.0040)
Reviewer experience -0.0004 (0.0030) -0.0050 (0.0033) -0.0051 (0.0033)

Independent variables
H1: Quantity of written ex ante reasoning 0.3127 *** (0.0445) 0.3133 *** (0.0445)
H3: Number of reviewers 0.0503 (0.0579) 0.0729 (0.0601)
H4: Reviewers’ mutual reviewing tenure -0.0662 . (0.0365) -0.1407 * (0.0674)
H4: Reviewers’ mutual reviewing tenure squared 0.0147 . (0.0084)
H5: Reviewers’ reviewing tenure with agent -0.0382 . (0.0221) -0.0379 . (0.0220)
H6: Reviewers’ ties to external reviewers 0.0358 *** (0.0073) 0.0354 *** (0.0074)
H7: Principal’s attention 0.0240 *** (0.0014) 0.0239 *** (0.0014)

Constant 4.4130 *** (0.1669) 2.6319 *** (0.4082) 2.6165 *** (0.4068)
N 2147 2147 2147
R2 0.165 0.476 0.477
Adjusted R2 0.159 0.471 0.472
F 30.08 *** 96.59 *** 92.18 ***
. p < 0.10 * p < 0.05 ** p < 0.01 *** p < 0.001
Unstandardized coefficients; Cluster-robust standard errors in parentheses.
Project year control variables not reported
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Table 5-9 Regression analysis with R&D project budget as the dependent variable, All projects, Part 2 
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Table 5-10 Regression analysis with R&D project budget as the dependent variable, All 
projects, Part 3 
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Table 5-11 Summary of regression results with R&D project budget as the dependent variable 

Dependent variable: All projects Time horizon
R&D project budget Modestly 

long
Medium 

long
Very 
long

H1: Quantity of written ex ante reasoning + + + +
Income decrease if different 0 0 0 0

H2: Frequency of revision of written ex ante reasoning
Income decrease if different

H3: Number of reviewers 0 0 0 0
Income decrease if different 0 0 0 0

H4: Reviewers’ mutual reviewing tenure U 0 0 0
Income decrease if different + U + U

H5: Reviewers’ reviewing tenure with agent - 0 0 -
Income decrease if different 0 0 0 0

H6: Reviewers’ ties to external reviewers + + + +
Income decrease if different 0 + - 0 0

H7: Principal’s attention + + + +
Income decrease if different 0 0 0 0

Effects: Additional effects for income decrease
0 = Not significant ++ = More positive than income increase
+ = Positive + - = Positive but less positive that income increase
- = Negative
U = U-curved
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5.2.1 Quantity of written ex ante reasoning 

The results from Model 2.1.2.1 show that, as predicted by hypothesis H1, 

the quantity of ex ante reasoning has a positive and significant effect 

( =.3133,  p<.001)  on an R&D project  budget.  The analysis  of  the effect  of  

time horizon by models 2.2.2, 2.2.3.1, 2.3.2, 2.3.3.1, 2.4.2.1, and 2.4.3.1 

provides little additional insight into the effect of the quantity of ex ante 

reasoning. The effect is positive for projects with all different types of time 

horizons and no support is found for hypothesis H9 that predicts that the 

quantity of ex ante reasoning has larger effect for projects with longer time 

horizons. The effect of income decrease is not significant in any model. 

Thus, no support is found for hypothesis H8 that proposes that the quantity 

of ex ante reasoning has larger effect when income decreases. 

In  summary,  the  results  provide  support  for  the  effect  predicted  by  

hypothesis H1. No support is found for the moderating effects predicted by 

hypotheses H8 and H9. 

5.2.2 Frequency of revision of written ex ante reasoning 

This control mechanism is not studied for an R&D project budget 

decisions since it is used only after project budget is approved. 

5.2.3 Number of reviewers 

Model 2.1.2.1 has no significant effect for the number of reviewers. Model 

2.1.3.3  on  the  effect  of  income  decrease  provides  the  same  result  of  no  

significance. Also the analysis of the effect of time horizon by models 2.2.2, 

2.2.3.3, 2.3.2, 2.3.3.3, 2.4.2.1, and 2.4.3.3 shows no significant effects. Thus, 

hypothesis H3 is not supported.  

The analyses below show that other reviewer characteristics have 

significant effects on a profit center manager’s R&D project actual cost. A 

possible explanation for the insignificance of the number of reviewers is 

that profit center managers pay more attention to the qualitative 

characteristics of reviewers rather than just the pure number of reviewers 

as such. 

In  summary,  the  results  do  not  provide  support  for  the  direct  effect  

predicted by hypothesis H3. Further, no support is found for the 

moderating effects predicted by hypotheses H8 and H9. 
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5.2.4 Reviewers’ mutual reviewing tenure 

The results from Model 2.1.2.1 show that reviewers’ mutual reviewing 

tenure has a U-curved effect on an R&D project budget. However, model 

2.1.3.4.3 shows that the effect disappears when the effect of income 

decrease is included. In model 2.1.3.4.3, only the squared term is positive 

and significant ( =.0356, p<.10) and only when income decreases. 

The  analysis  of  the  effect  of  time  horizon  by  models  2.2.2,  2.2.2.1,  

2.2.3.4.1, 2.2.3.4.2, 2.2.3.4.3, 2.3.2, 2.3.2.1, 2.3.3.4.1, 2.3.3.4.2, 2.3.3.4.3, 

2.4.2, 2.4.2.1, 2.4.3.4.1, 2.4.3.4.2, and 2.4.3.4.3 provides additional insight 

into the effect of reviewers’ mutual reviewing tenure. Model 2.2.3.4.3 shows 

that reviewers’ mutual reviewing tenure has a U-curved effect ( =-.3557, 

p<.10, squared =.0847, p<.10) for projects with modestly long time 

horizons but only when income decreases. The effect is not significant when 

income increases. Similarly, model 2.4.3.4.3 shows that reviewers’ mutual 

reviewing tenure has a U-curved effect ( =-.3852, p<.10, squared =.0527, 

p<.05)  for  projects  with  very  long  time  horizons  but  only  when  income  

decreases. For projects with medium long time horizons, model 2.3.3.4.3 

shows that only the squared term is positive and significant ( =.1670, 

p<.10) and only when income decreases. It is somewhat peculiar why the 

direct effect is not significant for projects with medium long time horizons 

as it is for other projects. However, the results suggest that the effect of 

reviewers’ mutual reviewing tenure does not increase with increasing time 

horizon, and as a result, hypothesis H9, which predicts this effect, is not 

supported. 

The results suggest that reviewers’ mutual reviewing tenure has an effect 

only when income decreases and not when income decreases. However, 

hypothesis H8 is not supported because income decrease does not only 

increase the positive effect of reviewers’ mutual reviewing tenure. Instead, 

it seems that the effect is first negative but turns into a positive effect when 

reviewers’ mutual reviewing tenure becomes high enough. The findings are 

contrary to the decreasing effect of a high degree of reviewers’ mutual 

reviewing tenure as predicted by hypothesis H4b. Instead, it seems that a 

high degree of reviewers’ mutual reviewing tenure has an increasing effect. 

However, the findings do not support hypothesis H4a either. Hypothesis 

H4a predicts a linear positive effect of reviewers’ mutual reviewing tenure. 

The findings show that the effect is first a decreasing, and then it begins to 

increase only when reviewers’ mutual reviewing tenure becomes high 

enough.  

Hypotheses  H4a  and  H4b  are  based  on  the  two  phenomena  that  were  

proposed by the theory. On one hand, the theory suggests that as reviewers 
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work together, they learn how to best utilize their varying knowledge. On 

the other hand, as reviewers work together, their knowledge becomes more 

overlapping, and the reviewers may benefit less from the variety in their 

individual knowledge sets. A potential explanation for the finding of a U-

curved effect is that the first theoretical argument of the benefits from 

working together requires a relatively long mutual reviewing tenure. Before 

such benefits can develop, the negative effect from increasing knowledge 

overlap dominates. In other words, when reviewers have low mutual 

tenure, they can benefit from their different experience and knowledge. As 

the mutual tenure increases, reviewers’ knowledge becomes more 

overlapping  and  they  may  benefit  less  from  the  variety  in  knowledge  in  

their joint review task. However, when reviewers gather enough mutual 

review experience, they gradually learn how to best utilize the remaining 

differences in their knowledge. They learn to work better together, which 

improves their ability to review. As a result, the effect of reviewers’ mutual 

reviewing tenure first decreases but then begins to increase, as the results 

show.

In summary, the results do not support hypotheses H4a and H4b, but 

they suggest that the effect is somewhat different from the prediction. No 

support is found for the moderating effects predicted by hypotheses H8 and 

H9. 

5.2.5 Reviewers’ reviewing tenure with agent 

The results from Model 2.1.2.1 show that, as predicted by hypothesis H5b, 

reviewers’ reviewing tenure with agent has a negative and significant effect 

( =-.0379, p<.10) on an R&D project budget. Model 2.1.3.5 on the effect of 

income decrease provides no support for hypothesis H8 that predicts that 

the effect of reviewers’ reviewing tenure with agent increases when income 

decreases. 

The analysis of the effect of time horizon by models 2.2.2, 2.2.3.5, 2.3.2, 

2.3.3.5, 2.4.2.1, and 2.4.3.5 provides more insight into the effect. The 

analysis shows that reviewers’ reviewing tenure with agent has a negative 

and significant effect ( =  -.1160,  p<.01)  for  projects  with  very  long  time  

horizons but not for other projects. This finding provides support for 

hypothesis H5b, which predicts that reviewers’ reviewing tenure with agent 

has a negative effect because profit center managers are concerned about 

the reviewers’ potential bias for the agent due to the reviewers’ past social 

ties with the agent. This negative effect is only limited to projects with very 

long time horizons probably because these projects mostly focus on novel 

knowledge that is less familiar to the profit center managers. As profit 
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center managers are expected to be more familiar with the knowledge that 

is related to projects with modestly and medium long time horizons, profit 

center managers can better notice and take into account possible biases due 

to reviewers being familiar with project managers. Hypothesis H9 predicts 

that the positive effect from reviewers’ reviewing tenure with agent 

increases as time horizon increases but the findings suggest that on the 

contrary, it is the negative effect that increases. 

In  summary,  the  results  provide  support  for  the  effect  predicted  by  

hypothesis H5b. The alternative hypothesis H5a is not supported. No 

support was found for the moderating effect predicted by hypothesis H8. 

Finally, support for the moderating effect of time horizon is found but the 

effect is contrary to the prediction by hypothesis H9. 

5.2.6 Reviewers’ ties to external reviewers 

The results from Model 2.1.2.1 show that reviewers’ ties to external 

reviewers have positive and significant effect ( =.0354, p<.001) on an R&D 

project budget. This finding supports hypothesis H6. Model 2.1.3.6 further 

shows that this effect does not change when income decreases. 

The analysis of the effect of time horizon by models 2.2.2, 2.2.3.6, 2.3.2, 

2.3.3.6, 2.4.2.1, and 2.4.3.6 provides some additional results about the 

effect. The effect of reviewers’ ties to external reviewers becomes less 

positive only for projects with modestly long time horizons ( =.0377-.0358, 

p<.05) but not for projects with medium ( =.0495, p<.01) or very 

( =.0333,  p<.001)  long  time  horizons.  A  possible  explanation  for  the  

findings is that the gain from external reviewers is higher for projects with 

longer time horizons because such projects involve more novel knowledge. 

The access to broader knowledge through external reviewers helps the 

reviewers  to  better  evaluate  projects.  On  the  other  hand,  such  a  gain  is  

lower for projects with modestly long time horizons because these projects 

tend to be based on less novel knowledge. As income decreases, profit 

center managers start to question a project’s reasoning more critically and 

intensively. Because the gain from external reviewers is relatively weaker 

for projects with modestly long time horizons, the positive effect of 

reviewers’ ties to external reviewers becomes less positive. This finding is 

contrary to hypothesis H8, which predicts that the effect of reviewers’ ties 

to external reviewers increases when income decreases. On the other hand, 

the effect does not become weaker for projects with longer time horizons 

because these projects benefit more from external reviewers. This result 

supports hypothesis H9, which predicts that the positive effect of reviewers’ 

ties to external reviewers is stronger for projects with longer time horizons. 
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In summary, the results provide support for the direct effect predicted by 

hypothesis H6. Support for the moderating effect of income decrease is 

found, but the effect is contrary to the prediction by hypothesis H8. Finally, 

the moderating effect of time horizon predicted by hypothesis H9 is 

supported. 

5.2.7 Principal’s attention 

The results from Model 2.1.2.1 show that the principal’s attention has 

positive and significant effect ( =.0239, p<.001) on an R&D project budget. 

Thus,  hypothesis  H7  is  supported.  Model  2.1.3.7  provides  no  support  for  

hypothesis H8, which predicts that the effect of a principal’s attention 

increases when income decreases.  

The analysis of the effect of time horizon by models 2.2.2, 2.2.3.7, 2.3.2, 

2.3.3.7, 2.4.2.1, and 2.4.3.7 provides little additional insight into the effect. 

The effect is positive for projects with all different types of time horizons, 

and no support is found for hypothesis H9, which predicts that the quantity 

of  ex  ante  reasoning  has  a  larger  effect  for  projects  with  longer  time  

horizons. 

In summary, the results provide support for the direct effect predicted by 

hypothesis H7. No support was found for the moderating effects predicted 

by hypotheses H8 and H9. 
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5.3 Comparison across models 

Table 5-12 summarizes all the effects identified in all the models. 

Table 5-12 Comparison of regression results of all models 

5.3.1 Quantity of ex ante reasoning 

Overall, the findings on the effect of the quantity of ex ante reasoning are 

quite similar across the two models and suggest that the quantity of ex ante 

reasoning increases R&D expenditures by both profit center and project 

managers. The effect is slightly stronger for project managers because there 

is an increasing effect for project managers for projects with very long time 

horizons when income decreases but no such increase for profit center 

managers.  In  summary,  both  models  provide  support  for  hypotheses  H1  

and  also  for  hypotheses  H8  and  H9,  which  are  supported  for  project  

managers. 

5.3.2 Frequency of revision of written ex ante reasoning 

The effect of the frequency of the revision of written ex ante reasoning is 

investigated only for project managers as the mechanism is used after 

budget approval, and it is therefore not expected to influence budgets that 

have been determined by profit center managers. 

Dependent variable: Dependent variable:
R&D project actual cost R&D project budget
All projects Time horizon All projects Time horizon

Modestly 
long

Medium 
long

Very
long

Modestly 
long

Medium 
long

Very 
long

H1: Quantity of written ex ante reasoning + + + + + + + +
Income decrease if different ++ 0 0 ++ 0 0 0 0

H2: Frequency of revision of written ex ante reasoning + + 0 0
Income decrease if different 0 0 0 +

H3: Number of reviewers 0 0 0 + 0 0 0 0
Income decrease if different 0 0 0 0 0 0 0 0

H4: Reviewers’ mutual reviewing tenure + 0 0 + 0 0 0 0
Income decrease if different 0 0 U 0 + U + U

H5: Reviewers’ reviewing tenure with agent 0 0 0 - - 0 0 -
Income decrease if different - - 0 0 0 0 0 0

H6: Reviewers’ ties to external reviewers + 0 + 0 + + + +
Income decrease if different 0 0 0 + 0 + - 0 0

H7: Principal’s attention + + + + + + + +
Income decrease if different + - + - 0 0 0 0 0 0

Effects: Additional effects for income decrease
0 = Not significant ++ = More positive than income increase
+ = Positive + - = Positive but less positive that income increase
- = Negative
U = U-curved
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5.3.3 Number of reviewers 

The  findings  on  the  effect  of  the  number  of  reviewers  are  quite  similar  

across the two models because the number of reviewers has no significant 

effect in most cases. It seems that it is usually more the qualities than the 

sheer quantity of reviewers that determines the amount of an investment. 

However, the number of reviewers has a positive effect on an R&D project 

actual cost for projects with very long time horizons. In summary, 

hypotheses H3 and H9 are supported for project managers. No hypotheses 

are supported for profit center managers. 

5.3.4 Reviewers’ mutual reviewing tenure 

The findings suggest that reviewers’ mutual reviewing tenure has different 

types of effects for project managers and profit center managers. Reviewers’ 

mutual reviewing tenure has a positive effect for investments by project 

managers but only when a project’s time horizon is medium long or longer. 

On the other hand, for profit center managers, reviewers’ mutual reviewing 

tenure depends on income decrease and is significant only when income 

decreases. Moreover, the effect is first negative and starts to increase when 

reviewers’ mutual reviewing tenure becomes high enough. In summary, 

hypotheses  H4a  and  H9  are  supported  for  project  managers,  whereas  the  

effect for profit center managers is different from the predictions of 

hypotheses H4a and H4b. 

5.3.5 Reviewers’ reviewing tenure with agent 

The findings show that reviewers’ reviewing tenure with agent has quite 

similar effects for project managers and profit center managers. The effect 

is a negative effect for projects with very long time horizons for both project 

managers and profit center managers. However, in addition, the effect is 

negative for project managers regardless of time horizon when income 

decreases. In other words, project managers are more sensitive to 

reviewers’ reviewing tenure with agent than profit center managers. 

Because income decrease has no effect for profit center managers, it seems 

that project managers are somewhat overcautious in relation to income 

decreases. In summary, for both project managers and profit center 

managers, the findings support hypothesis H5b and are contrary to 

hypothesis H9. In addition, the findings for project managers are contrary 

to hypothesis H8. 
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5.3.6 Reviewers’ ties to external reviewers 

The findings suggest that reviewers’ ties to external reviewers have 

different types of effects for project managers and profit center managers. 

Reviewers’ ties to external reviewers seem to provide somewhat more 

benefit  for  profit  center  managers  than  project  managers.  The  effect  is  

positive and significant for project managers only for projects with medium 

long or longer time horizons. On other hand, the effect is positive for profit 

center managers regardless of time horizon even though the effect is 

slightly weaker for projects with modestly long time horizons when income 

decreases.  In  summary,  hypotheses  H1  and  H9  are  supported  for  both  

project managers and profit center managers. Hypothesis H8 is supported 

for  project  managers,  but  the  findings  are  contrary  to  hypothesis  H8  for  

profit center managers. 

5.3.7 Principal’s attention 

The  findings  on  the  effect  of  a  principal’s  attention  are  quite  similar  for  

profit center and project managers and suggest that a principal’s attention 

increases R&D expenditures by both profit center and project managers. 

Project managers and profit center managers differ in their reactions to 

income decrease. Income decrease does not change the effect for profit 

center managers, but it weakens the positive effect for project managers for 

projects with modestly long time horizons. The findings suggest that, as in 

case of reviewers’ reviewing tenure with agent, project managers are 

somewhat overcautious on income decreases because profit center 

managers do not seem to react to income decreases in a similar manner. In 

summary, hypothesis H7 is a support for both project managers and profit 

center managers. In addition, the findings for project managers support 

hypothesis H9, but they are contrary to hypothesis H8. 
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5.4 Summary of results 

The results of the hypotheses tests are summarized in Table 5-13. The 

results are discussed further in the next chapter. 

Table 5-13 Summary of results 

Investments by (i) an agent and (ii) a principal in learning new knowledge (i) Agent (ii) Principal
that is likely to take a long time to generate income
are positively related to the

H1 Quantity of written ex ante reasoning of an investment’s income  
potential

Supported Supported

H2 Frequency of revision of written ex ante reasoning of an 
investment’s income potential

Supported

H3 Number of reviewers Supported Not significant
H4 (a) Reviewers’ mutual reviewing tenure, or alternatively, Supported Not significant

(b) Have an inverted U relationship with reviewers’ mutual reviewing 
tenure

Not significant Contrary supported

H5 (a) Reviewers’ reviewing tenure with the agent, or alternatively, Not significant Not significant
(b) Are negatively related to reviewers’ reviewing tenure with the 
agent

Supported Supported

H6 Reviewers’ ties to external reviewers Supported Supported
H7 Principal’s attention to the investment Supported Supported

The positive effects predicted by

H8 H1 through H7 are expected to be amplified when income 
decreases

Supported: H1, H2. H6
Contrary: H5,H7

Supported: -
Contrary: H6

H9 H1 through H8 are expected to be amplified as an investment’s time 
horizon increases

Supported: H1, H3, H4, H6, H7, H8
Contrary: H5

Supported: H6
Contrary: H5
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6. Discussion and conclusions 

6.1 Discussion of results 

This study set out to analyze how large organizations can improve the 

controls against managerial myopia at the lower organizational levels to 

increase investments in learning new knowledge that is likely to take a long 

time to generate income. The analysis began with a review of the extant 

body of knowledge that is related to the research problem. In particular, 

previous research on corporate governance, corporate internal controls, 

investments in learning, and managerial myopia were reviewed. Previous 

research was found to have identified a number of control mechanisms 

against managerial myopia at the upper echelons. The arguments that had 

been developed for the apex of an organization were extended to the lower 

organizational levels. 

The hypotheses were tested empirically with quantitative statistical 

methods, applying a regression analysis. The empirical testing was based on 

data from research and development projects within a division of a large, 

publicly traded, global industrial corporation. The sample consisted of over 

260 million euros invested in 2,147 research and development projects over 

a thirteen-year period between 1997 and 2009. 

6.1.1 The written ex ante reasoning as a control mechanism 

The first two hypotheses of this study propose that a principal can 

increase investments in learning new knowledge that is likely to take a long 

time to generate income by asking an agent to prepare a written ex ante 

reasoning of an investment’s income potential. A written ex ante reasoning 

can outline the cause-and-effect relationships that exist between future 

income and the factors that influence it. A written ex ante reasoning is 

developed as an extension from the concept of strategic controls, with 

which corporate management can evaluate division managers based on 

their longer term strategic decisions rather than short-term financial 

performance only (Gupta, 1987; Hill and Hoskisson, 1987; Baysinger and 
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Hoskisson, 1989, 1990; Hitt et al., 1990; Goold and Quinn, 1990; Hoskisson 

et  al.,  1991,  1993;  Johnson  et  al.,  1993;  Hitt  et  al.,  1996;  Barringer  and  

Bluedorn, 1999). Whereas strategic controls are limited to controls that are 

based on the strategies at the apex of a corporation, written ex ante 

reasoning can be applied to other types of investments at the lower 

organizational levels. 

Hypothesis H1 predicts that investments by both a principal and an agent 

in learning new knowledge that is likely to take a long time to generate 

income are positively related to the quantity of written ex ante reasoning of 

an investment’s income potential. The empirical findings on both the agent 

and the principal support this hypothesis. Hypothesis H2 proposes that 

investments by both the principal and the agent in learning new knowledge 

that is likely to take a long time to generate income are positively related to 

the  frequency  of  the  revisions  of  written  ex  ante  reasoning  for  an  

investment’s income potential. No empirical data are available for testing 

the hypothesis for the principal, but evidence supporting the hypothesis for 

the agent is found. In conclusion, the empirical findings suggest that, as 

predicted by the hypotheses, written ex ante reasoning can curb managerial 

myopia at the organizational levels below the upper echelons. 

6.1.2 Reviewers as control mechanism 

Hypotheses H3 through H6 propose that a principal can increase 

investments in learning new knowledge that is likely to take a long time to 

generate income by hiring reviewers to support the principal in controlling 

an  agent.  The  principal  can  ask  the  reviewers  to  give  their  opinions  on  

supporting the principal to evaluate the potential income from resources 

that are delegated to the agent and the agent’s competence in managing 

such resources. Reviewers as a control mechanism are based on an 

extension  of  the  role  of  the  board  of  directors  at  the  very  apex  of  a  

corporation. The corporate governance literature has investigated 

extensively  the  role  the  board  of  directors,  in  particular  its  role  in  

controlling management (e.g., Jensen and Meckling, 1976; Holmström, 

1979;  Fama,  1980;  Fama and Jensen,  1983a,  1983b).  However,  the  role  of  

the  board  of  directors  is  limited  to  monitoring  top  management.  The  

control of the reviewers proposed in the study investigates the application 

of a similar mechanism at the lower organizational levels. In particular, 

previous research on boards has identified that the effectiveness of a board 

in its role of controlling management depends on various characteristics 

such as board members’ quantity and qualities such as tenure and social 

ties. Accordingly, this study investigates how the similar attributes of the 
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reviewers influence investments in learning new knowledge that is likely to 

take a long time to generate income. 

Hypothesis H3 predicts that investments by both a principal and an agent 

in learning new knowledge that is likely to take a long time to generate 

income are positively related to the number of reviewers who are hired by 

the principal to control the agent. The empirical findings of this study 

provide support for hypothesis H3 for the agent but not for the principal. 

However, the analysis of the effect of the time horizon notes that the effect 

is positive for the agent only when time horizon is very long. It seems that it 

is usually the qualities of reviewers rather than the quantity as such that 

determines the decision making by an agent and a principal. Nevertheless, 

the principal can also sometimes curb managerial myopia and increase 

investments in long-term learning by hiring reviewers to review the agent. 

As with the mutual tenure of board members (Alderfer, 1986; Singh and 

Harianto, 1989; Forbes and Milliken, 1999, reviewers’ mutual reviewing 

tenure is also expected to influence the effectiveness of their control. 

Applied to reviewers, this finding suggests that with increasing mutual 

tenure,  reviewers  learn  how  to  best  utilize  their  varying  knowledge  in  

developing new insight into improving an agent’s learning plans and 

utilizing their external ties to facilitate the agent’s cooperation with external 

resources owners. The agent can also feel more confident that reviewers can 

better evaluate his or her competence, thereby further decreasing 

managerial myopia. Hypothesis H4a posits that investments in learning 

new knowledge that is likely to take a long time to generate income are 

positively related to reviewers’ mutual reviewing tenure. On the other hand, 

the research on boards suggests that excessive mutual tenure may cause 

groupthink, which hinders the effectiveness of the board (Kosnik, 1990; 

Mallette and Fowler, 1992; Johnson et al., 1993; Golden and Zajac, 2001; 

Tuggle et al., 2010a). Thus, an alternative hypothesis, H4b, predicts that the 

effect of reviewers’ mutual reviewing tenure is not linear but curvilinear, 

that is, the effect begins to decrease when mutual tenure is excessively long. 

The empirical evidence shows that the effect of reviewers’ mutual 

reviewing tenure is different for an agent and a principal. The empirical 

evidence supports the positive effect predicted by hypothesis H4a for an 

agent. However, the effect is somewhat weak because it is significant only 

when time horizon is long enough. For the principal, the effect of reviewers’ 

mutual reviewing tenure is somewhat different than predicted by either 

hypothesis H4a or H4b. In particular, the effect is significant only when 

income decreases and it is U-curved: it is first negative, but it becomes 

positive when reviewers’ mutual reviewing tenure is high enough. However, 

such an effect seems possible based on the two contrary effects as proposed 
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by the related theory, but they seem to be balanced differently than 

predicted. When reviewers have low mutual tenure, they can benefit from 

their different experience and knowledge. As the mutual tenure increases, 

the reviewers’ knowledge overlaps more, and they may benefit less from the 

variety in knowledge in their joint review task. However, when reviewers 

gather enough mutual review experience, they gradually learn how to best 

utilize the remaining differences in their knowledge. They learn to work 

better together, which improves their ability to conduct a review. As a 

result, the effect of reviewers’ mutual reviewing tenure first decreases, but it 

eventually begins to increase. In conclusion, the effect of reviewers’ mutual 

reviewing tenure is somewhat different than predicted, but it provides the 

principal with a control mechanism to curb managerial myopia at the 

organizational levels below the upper echelons. 

Hypotheses H5a and H5b propose that reviewers’ reviewing tenure with 

an agent has either a positive (a) or a negative (b) effect on investments in 

learning new knowledge that is likely to take a long time to generate 

income. The positive effect is based on the predictions that as reviewers 

learn to know an agent, they can better counsel the agent and understand 

the agent’s competence. On the other hand, the past research on boards 

suggests  that  board  members  with  long  tenure  are  more  likely  to  have  

become friendly with management, compromising their effectiveness in 

monitoring (Alderfer, 1986; Singh and Harianto, 1989; Sundaramurthy, 

1996; Shen, 2003; Kor, 2006; Dalton et al., 2007). Thus, an alternative 

hypothesis of a negative effect by reviewers’ reviewing tenure with an agent 

is formulated. 

The empirical  findings  of  this  study support  hypothesis  H5b for  both an 

agent and a principal. The negative effect suggests that both the agent and 

the principal are concerned about the potential bias of the reviewers who 

are familiar with the agent. However, the findings suggest that such 

concern depends on both time horizon and income changes. For both the 

agent and the principal, the negative effect is significant only when time 

horizon is long enough and if income is not decreasing. It seems that when 

time horizon is shorter, investments tend to involved less novel 

information, and it is easier for a principal to identify and take into account 

any bias by reviewers. Moreover, the findings show that an agent tends to 

be more cautious with respect to potential bias because the effect is 

negative for the agent regardless of time horizon when income decreases. 

The principal does not react to income decrease with similar caution. In 

conclusion, the findings of this study suggest that when using reviewers as a 

control to curb managerial myopia, attention needs to be paid to using 
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reviewers who are too familiar with an agent because it can limit 

investments in long-term learning in certain situations. 

Hypothesis H6 predicts that reviewers’ ties to external reviewers increase 

investments in learning new knowledge that is likely to take a long time to 

generate income. The hypothesis is based on the corporate governance 

literature that suggests that board member’s appointments in additional 

external boards provide them with contact with other directors, and such 

contacts are a source of valuable information that helps the board members 

to  increase  their  effectiveness  (Pfeffer  and  Salancik,  1978;  Burt,  1980;  

Davis, 1991; Haunschild, 1993; Haunschild and Beckman, 1998; Carpenter 

and Westphal, 2001). Similarly, when reviewers work with various other 

reviewers in reviewing different investments and agents, they form ties to 

many reviewers who can provide them with valuable information that 

contributes to their effectiveness as reviewers.  

The empirical findings of this study provide support for hypothesis H6 for 

an agent and a principal. The effect of the reviewers’ ties to external 

reviewers is positive for both the agent and the reviewer. Reviewers’ ties to 

external reviewers seem to provide somewhat more benefit for the principal 

than the agent. The effect is positive and significant for the agent only when 

time horizon is long enough. When time horizon is shorter, the investment 

is likely to involve less novel knowledge, and the agent experiences less of a 

benefit from the external reviewers who can provide access to novel 

knowledge. On other hand, the effect is positive for the principal, regardless 

of the time horizon, even though the effect is slightly weaker when income 

decreases. In conclusion, the principal can curb managerial myopia and 

increase investments in long-term learning by hiring reviewers who have 

extensive ties to other external reviewers due to their past reviewing 

experiences. 

6.1.3 The effect of a principal’s attention 

Hypothesis H7 predicts that investments in learning new knowledge that 

is likely to take a long time to generate income are increased by a principal’s 

attention to the investment. Ocasio (1997) proposed that decision makers 

are more likely attend to issues with greater value and relevance to an 

organization. The literature on corporate governance also proposes that the 

attention of boards of directors is subject to the mechanisms that is 

proposed  by  the  attention-based  view  of  a  firm  (e.g.,  Golden  and  Zajac,  

2001; Tuggle et al., 2010b). In addition, management is expected to pay the 

most attention to the largest investments that are the most critical to 

determining  income  (e.g.,  Chandler,  1962;  Bower,  1970).  This  study  
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proposes that a principal’s attention as a function of investment size also 

influences the principal’s attention to learning investments. Increased 

attention by a principal is expected to improve the principal’s 

understanding of an investment and an agent’s competence. Therefore, 

both investments by an agent and a principal are expected to increase. The 

empirical results provide support for hypothesis H7 for both the agent and 

the principal. 

6.1.4 The effects of income decrease 

Hypothesis H8 predicts that the positive effects predicted by hypotheses 

H1 through H7 are amplified when income decreases. When managerial 

myopia is not controlled, an income decrease is expected to increase such 

myopia. This is because when an agent is controlled based on short-term 

financial control, an income decrease increases the agent’s experience of 

pressure to improve income in the next period. Minimizing investments in 

long-term learning is the most attractive alternative to decreasing costs 

because such a cut does not decrease short-term sales. Because the controls 

against myopia are expected to help a principal to evaluate an agent’s 

competence, which is also based on attributes other than short-term 

financial performance, income decrease is likely to have a relatively lesser 

impact on the evaluation of an agent’s competence. In particular, the 

agent’s future career is less dependent on the agent’s ability to increase 

income over the subsequent period. Thus, the agent experiences less 

pressure to increase income by resorting to cutting investments in learning. 

As a consequence, managerial myopia is not increased as much after an 

income decrease. 

The empirical findings support hypothesis H8 for the agent for a number 

of mechanisms hypothesized above. For the agent, the effects of the 

quantity (H1) of a written ex ante reasoning and the frequency (H2) of the 

revision of the written ex ante reasoning and the reviewers’ ties to external 

reviewers (H6) increase when income decreases. However, hypothesis H8 is 

not supported for the principal for any of the mechanisms that are 

hypothesized above. 

On the other hand, the results on some of the mechanisms suggest that 

the effect of income decrease is more refined. The effect of reviewers’ 

reviewing tenure with an agent  (H5)  becomes negative  and significant  for  

the agent when income decreases. As already discussed above for 

hypothesis H5, such a negative effect is expected to be due to a concern that 

reviewers  who  are  familiar  with  an  agent  are  biased  for  the  agent,  which  
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weakens the credibility of the reviewers in evaluating the agent’s 

competence when income decreases.  

In addition, the positive effect of a principal’s attention (H7) becomes 

weaker for an agent when income decreases. This finding suggests that the 

effect of a principal’s attention is moderated by the time horizon. The 

principal’s attention provides the most gains for projects with relatively 

long time horizons. This finding is expected because such projects tend to 

involve more knowledge that is novel for a principal, and the principal’s 

attention increases his or her understanding, which helps to decrease 

managerial myopia. On the other hand, the principal is more familiar with 

project with only modestly long time horizons and the benefit from the 

principal’s attention is weaker. Such weaker benefits are more easily 

decreased when the pressure for managerial myopia increases when income 

decreases. 

For the principal, the positive effect of the reviewers’ ties to external 

reviewers (H6) also becomes weaker for investments with modestly long 

time horizons when income decreases. Such an effect seems possible 

because investments with modestly long time horizons tend to benefit less 

from external reviewers because they involve less novel knowledge than 

investments with longer time horizons. The benefit from external reviewers 

is highest for longer term investments that involve more novel knowledge. 

As income decreases, the principal begins to question the investments more 

critically and intensively, and the gain from external reviewers is less useful 

in addressing such increasing pressure. 

6.1.5 The effect of time horizon 

Hypothesis H9 predicts that the positive effects predicted by hypotheses 

H1 through H8 are amplified as an investment’s time horizon increases. 

Previous research on organizational learning suggests that some learning 

investments take much longer to generate income than others (e.g., 

Tushman and Anderson, 1986; March, 1991; Christensen and Bower, 1996). 

An agent is expected to have different preferences for long-term learning 

investments with different temporal distances in generating income. The 

more distant in time the potential income from an investment, the less 

likely the agent’s income will be impacted by the learning. Therefore, if the 

agent is evaluated based on financial performance, the agent’s motivation 

to make a learning investment decreases as the investment’s time to 

generate potential income decreases. Because the controls against myopia 

are expected to help the principal to evaluate the agent’s competence based 

on attributes other than financial performance, income decrease is likely to 
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have a relatively lesser impact on the evaluation of the agent’s competence. 

Thus, the agent has fewer reasons to determine a preference for 

investments based excessively on their time to generate potential income. 

Consequently, this process increases both an agent’s and a principal’s 

investments in learning new knowledge that is likely to take a long time to 

generate income. 

The  empirical  findings  support  hypothesis  H9  for  a  number  of  

mechanisms as hypothesized above. For the agent, the effects of the 

quantity  of  written ex  ante  reasoning (H1),  the  number of  reviewers  (H3),  

the reviewers’ mutual reviewing tenure (H4), the reviewers’ ties to external 

reviewers (H6), the principal’s attention (H7), and the positive effect of 

income decrease (H8) on the quantity of written ex ante reasoning and the 

frequency of revisions of written ex ante reasoning and on the reviewers’ 

ties to external reviewers increase when an investment’s time horizon is 

extended. For a principal, the effect of the reviewers’ ties to external 

reviewers (H6) increases when an investment’s time horizon increases. 

However, the results for some other mechanisms suggest that the effect of 

the time horizon is more complex. The effect of the frequency of revisions of 

a  written  ex  ante  reasoning  (H2)  seems  to  include  a  positive  element  as  

predicted by hypothesis H9; however, in addition, the results hint at the 

existence of an additional positive effect. The frequency of revisions of 

written ex ante reasoning seems to also be beneficial for projects with 

modestly long time horizons and a possible explanation is that these 

projects are closest to market launch, and the principal is likely to be paying 

attention to such projects more often to ensure a smooth launch to market. 

In addition, the effect of the time horizon seems to be contrary to the 

hypothesis for the effect of reviewers’ reviewing tenure with an agent (H5) 

for the agent and the principal. Rather than increasing the positive effect of 

reviewers’ reviewing tenure with an agent as predicted by hypothesis H9, 

increasing a time horizon actually increases the negative effect of reviewers’ 

reviewing tenure with an agent. As discussed above, this finding seems to 

be due to an increasing concern for potential bias by reviewers who are 

familiar with the agent. The empirical results suggest that the potential 

benefits from reviewers’ reviewing tenure with an agent are lost through a 

principal’s decreasing ability to evaluate the bias by reviewers who are 

familiar with an agent. 
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6.2 Theoretical and empirical contributions 

The theoretical and empirical results provide several contributions. The 

extension of the applications of agency theory to the lower organizational 

levels is the major contribution of this study. In addition, this study makes 

a number of other contributions to the literature on managerial myopia and 

organizational learning. The theory that is developed in this study is 

subjected to quantitative empirical testing. Thus, the theoretical 

contributions of this study are supported by empirical validation. 

This study contributes to agency theory by extending applications of 

agency theory to the lower organizational levels. Agency theory posits that a 

principal can control an agent through a combination of compensation and 

monitoring. Previous research has investigated how compensation can be 

applied throughout organizations that consist of several levels. However, 

the past research on the applications of certain monitoring mechanisms has 

focused on the upper echelons of organizations. This study examines two 

such monitoring mechanisms, boards of directors and strategic controls, 

and extends them with applications at the lower organizational levels. 

Boards of directors have been identified as applications of monitoring as 

proposed by agency theory (e.g., Fama and Jensen, 1983a; Eisenhardt, 

1989). A principal can monitor an agent by using a board of directors, and 

such monitoring helps the principal to reduce agency costs. Previous 

research on corporate governance has investigated how shareholders can 

monitor the management by a board of directors, but the use of a board of 

directors is limited to this highest organizational level. Nevertheless, 

management also needs to control agents at the lower organizational levels, 

and managers at the lower organizational levels have their own agents that 

need  to  be  monitored.  However,  the  past  research  has  not  examined  how  

managers at the lower organizational levels would utilize a control 

mechanism that is similar to a board of directors to control their agents. 

This study contributes to agency theory by examining how managers at the 

lower organizational levels can also control their agents with reviewers, a 

mechanism  that  is  similar  to  a  board  of  directors.  Because  most  of  the  

decisions that influence the performance of large organizations are made by 

managers at the lower organizational levels, this contribution provides a 

relevant theoretical extension of the application of monitoring mechanisms 

proposed by agency theory. 

Strategic controls serve as another monitoring mechanism that has been 

investigated by the past research on corporate internal controls (e.g., 

Gupta, 1987; Hill and Hoskisson, 1987; Baysinger and Hoskisson, 1989, 

1990; Hitt et al., 1990; Goold and Quinn, 1990; Hoskisson et al., 1991, 1993; 
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Johnson et al., 1993; Hitt et al., 1996; Barringer and Bluedorn, 1999). 

Previous research on corporate internal controls has focused on examining 

how a CEO as a principal can monitor the division management as an agent 

through strategic controls. This study extends the scope of strategic 

controls in two dimensions. First, the scope is extended from the strategy 

making to learning investments. Second, the focus on the CEO-division 

management dyad is extended to cover the lower organizational levels. This 

study contributes to agency theory by examining how managers at the lower 

organizational levels can control their agents by applying ex ante reasoning, 

a mechanism derived from strategic controls as an application of 

monitoring of an agent by a principal. This contribution provides a relevant 

theoretical extension of the application of the monitoring mechanism 

proposed by agency theory because most of decisions that influence the 

performance of large organizations are made by managers at the lower 

organizational levels. 

In addition to extending the applications of agency theory to the lower 

organizational levels, this study also makes a number of other contributions 

to the literature on managerial myopia and organizational learning. 

The literature on managerial myopia has extensively examined how 

financial controls limit long-term learning in organizations (Hayes and 

Abernathy,  1980;  Hill,  1985;  Porter,  1992;  Hoskisson  et  al.,  1993;  Jensen,  

1993; Levinthal and March, 1993; Laverty, 1996; Zahra, 1996; Miller, 2002; 

Marginson and McAulay, 2008: Barrett, 2010; Souder and Shaver, 2010). 

On the other hand, the literature has paid less attention to identifying the 

factors that can curb the myopic effect produced by financial controls. A 

stream of research has studied how strategic controls can be used to 

balance financial controls to reduce managerial myopia, but it has focused 

on the CEO-division management dyad and strategy making (Hitt et al., 

1990; Johnson et al., 1993; Hitt et al., 1996; Barringer and Bluedorn., 

1999). This study extends the past research on strategic controls by showing 

that an ex ante reasoning can be applied at the lower organizational levels 

to  limit  managerial  myopia.  In  addition,  this  study  identifies  the  use  of  

reviewers at the lower organizational levels as a control for limiting 

managerial myopia. Similar control not been investigated at the lower 

organizational levels by previous research. In conclusion, this study 

contributes to the literature on managerial myopia by showing that the 

control mechanisms examined in this study can be applied to limit 

managerial myopia. 

The literature on organizational learning has paid substantial attention to 

analyzing how investments in learning depend on financial performance 

(e.g., Cyert and March, 1963; Kahneman and Tversky, 1979; Staw et al., 
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1981;  Singh,  1986;  Hundley  et  al.,  1996;  Mone  at  al.,  1998;  Greve,  2003,  

Chen  and  Miller,  2007;  Chen,  2008).  This  research  is  dominated  by  the  

behavioral theory of the firm that was initiated by Cyert and March (1963). 

The research has investigated how an organization’s financial performance, 

which is reflected by measures such as current income and its relationship 

to the past and peer income, slack, and the closeness to bankruptcy, can 

influence an organization’s investments in areas such as learning, research 

and development intensity. This study suggests that an organization’s 

reaction to financial performance is influenced by the controls that are 

applied within the organization. In particular, the findings of this study 

show that the effect from controls such as ex ante reasoning and reviewers 

can be amplified or attenuated when an organization’s income decreases. 

Because investments in learning depend on such moderation, these 

organizational controls influence how investments in learning change when 

income decreases. This study contributes to the research on organizational 

learning by showing how the control mechanisms examined in this study 

can have moderating effects with financial performance on determining 

investments in learning. 

The literature on organizational learning has also paid considerable 

attention to identifying the factors that determine the balance between 

exploration and exploitation (March, 1991). However, the past research on 

exploration and exploitation has focused on investigating how 

organizational structure, and decentralization in particular, determines the 

balance between exploration and exploitation (e.g., Gupta et al., 2006; Fang 

et al., 2010). The findings of this study show that organizational controls 

influence investments in long-term learning. On the other hand, March 

(1991) noted that exploration is more remote in time than exploitation. 

Even if this study does not specifically examine exploration and 

exploitation, exploration can involve long-term learning. The findings of 

this study contribute to the literature on exploration and exploitation by 

suggesting that it can be extended by investigating how the organizational 

control mechanisms examined in this study influence the balance between 

exploration and exploitation. 

6.3 Managerial implications 

The findings of this study have several implications for practitioners. In 

essence, this study aims to support the growth and long-term 

competitiveness of large organizations. In particular, this study is intended 

to help managers who perceive opportunities for growth and 
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competitiveness but feel that they lack the adequate tools to motivate their 

organizations to pursue such opportunities. The tradition of short-term 

financial control usually dominates organizations and shapes many 

organizational processes throughout an organization. In such an 

organizational environment, managers may feel that even if they would like 

to  motivate  their  organization  to  pursue  the  learning  that  is  needed  for  

growth and competitiveness, they actually have few alternatives other than 

short-term financial control. This study provides some ideas that managers 

can adopt and adapt further to meet their needs to balance the managerial 

myopia that is inflicted by the dominance of short-term financial control. In 

particular, this study identifies the use of written ex ante reasoning and 

reviewers as potential controls to encourage investments in learning new 

knowledge that is likely to take a long time to generate income. 

The findings of this study suggest that managers who wish to increase 

investments in long-term learning can request that their organizations 

establish information systems and processes for the preparation of written 

ex ante reasoning. For example, managers can ask their subordinates to 

plan and justify their investments properly in written format before making 

such investments. Managers may also require their subordinates to adopt a 

similar practice and to cascade the use of written ex ante reasoning 

throughout the lower organizational levels. To make written ex ante 

reasoning effective, managers need to read the prepared reports and reread 

them again over time to evaluate the competence of their reports. 

Moreover, managers needs to ask their reports to revise their written ex 

ante reasoning frequently to give them an opportunity to propose changes 

to the original plan. It is likely that the efficient use of written ex ante 

reasoning takes some practice at first, even training. This study does not 

provide any guidelines on the detailed content of written ex ante reasoning 

but the vast literature on strategy and innovation (e.g., Porter, 1980; Senge, 

1990; Block and MacMillan, 1993; Hamel and Prahalad, 1994; Utterback, 

1994; Mintzberg et al., 1998; McGrath and MacMillan, 2000a, 2000b) and 

business planning (e.g., MacMillan and Narasimha, 1987; Roberts, 1991; 

Hormozi  et  al.,  2002;  Martens  et  al.,  2007;  Kirsch  et  al.,  2009)  provides  

plenty of examples that can be used as a basis for training on what can be 

taken into account in ex ante reasoning for an investment’s income 

potential.

In addition, the findings of this study suggest that managers who wish to 

increase investments in long-term learning can benefit from the use of 

reviewers at the lower organizational levels. Managers can employ 

reviewers to review their various investments and direct reports. Further, 

managers can cascade the practice throughout all of the levels of their 
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organizations. In establishing reviewer systems, it is recommended that 

managers pay attention the design of reviewing tasks to create networks 

between reviewers. The findings of this study suggest that reviewing is 

improved by both reviewers’ mutual reviewing tenure and their ties to 

external reviewers. Mutual reviewing tenure can be increased when 

individuals engage together in several different review tasks over time. On 

the other hand, reviewers’ ties to other reviewers can be increased by 

mixing different reviewers in different review tasks. The benefits from 

reviewers’ mutual reviewing tenure and their ties to external reviewers can 

both be captured through a balanced composition of review teams that 

include some reviewers with mutual reviewing tenure but at the same time 

including some reviewers that have low mutual reviewing tenure to build 

new ties between reviewers. In addition, the findings of this study suggest 

that involving some reviewers who have previously reviewed an individual 

requires some caution because such reviewers may decrease the 

individual’s motivation when the managers themselves are not familiar 

enough with the related knowledge to be able to assess a potential bias of a 

reviewer for the individual. 

Managers at any organizational level can motivate their organizations to 

increase learning investments with written ex ante reasoning and reviewers. 

However, if the managers themselves are not controlled with such 

mechanisms but only with short-term financial controls, the benefits from 

written ex ante reasoning and reviewers may be more limited. This finding 

is  due  to  the  fact  that  such  managers  are  likely  to  have  limited  room  to  

allocate their resources to long-term learning in the first place. However, if 

managers at lower organizational levels can afford some long-term learning 

investments, they can benefit from written ex ante reasoning and reviewers. 

It is the CEOs that can most benefit from the findings of this study. They 

typically have some equity-based incentives in addition to short-term 

financial control through boards of directors. Thus, CEOs have incentives to 

allocate resources to the long-term learning that is needed for growth and 

competitiveness. Traditionally, CEOs have had limited means of 

encouraging long-term learning in their organizations. They could apply 

strategic controls for their division managers, but that left most of 

organizational levels dependent on short-term financial control. However, 

CEOs usually have the power to design control processes that are used 

throughout the organizational levels. The findings of this study suggest that 

CEOs can cascade the use of written ex ante reasoning and reviewers 

throughout the lower organizational levels. This study does not provide 

details for such corporate level control systems based on written ex ante 
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reasoning and reviewers, but it outlines the fundamental mechanisms that 

CEOs can adapt to the specific needs of their organizations. 

The findings of this study also suggest recommendations for boards of 

directors. The role of a board of directors includes ensuring the growth and 

long-term competitiveness of an organization. Boards can improve their 

effectiveness in this role by requiring CEOs to complement financial control 

systems with the controls against managerial myopia identified in this 

study. Moreover, whenever CEOs propose the adoption of such controls, 

boards are recommended to support the CEOs in such efforts. 

Finally, the findings of this study have implications for investors and 

shareholders. Ultimately, it is the shareholders who can most benefit when 

organizations grow and sustain their competitiveness over long run. Today, 

shareholder return is limited due to widespread managerial myopia in 

organizations. Because the findings of this study suggest methods for how 

organizations can reduce the dilemma of managerial myopia, the findings 

provide shareholders with the means for improved wealth creation. In 

particular, shareholders who have a preference for long-term investments 

are recommended to invest in firms that can demonstrate that they 

complement short-term financial control with controls based on written ex 

ante reasoning and reviewers throughout all the organizational levels. 

6.4 Limitations 

The empirical findings of this study are based on a single large industrial 

company.  The  generalizability  of  the  findings  from  a  study  based  on  the  

investigation of a single organization is inherently suspect. Any finding can 

be due to something that is idiosyncratic to the organization, and similar 

phenomena may not exist in most other organizations. This risk can be 

minimized by sampling an organization that is a typical representative of 

many similar organizations and does not have the idiosyncratic 

characteristics that would be critical to the findings. To address the 

potential limitation of the generalizability of findings, a typical industrial 

corporation was chosen for investigation. To further minimize the risk of 

any idiosyncratic characteristics, the corporation and the processes within 

it were analyzed and described in detail. This analysis suggests that the 

activities within the organization match closely with the findings of the past 

literature on corporations, and no idiosyncratic characteristics critical to 

the findings were observed. Therefore, the findings from this study are 

assumed to be generalizable to a broader population of similar 

corporations. 
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The empirical data consists of research and development projects. 

Research and development expenditures have been widely used by the past 

research to measure the activities related to long-term learning in firms 

(e.g., Hoskisson and Hitt, 1988; Hoskisson et al., 1993; Helfat, 1994a, 

1994b; Hitt et al, 1996; Hundley et al., 1996; Palmer and Wiseman, 1999; 

Greve, 2003; Lee and O’Neill, 2003; Chen and Miller, 2007; Sanders and 

Hambrick,  2007;  Chen,  2008;  Kim  et  al.,  2008).  Research  and  

development projects are expected to effectively represent general 

investments in learning new knowledge that is likely to take a long time to 

generate income, but adequate caution is nevertheless warranted in 

generalizing the results to different types of long-term learning. 

The empirical analysis of this study relies on written information from the 

R&D project reporting system and corporate public accounting records of 

the case organization for actual income information. The analysis could 

have been complemented by a survey or structured interviews. Managers 

could have been asked for  their  opinions on how they thought  they or  the 

other managers were taking into account the hypothesized control 

mechanisms when making decisions related to R&D projects. Such a 

complementary analysis was not done for the following reasons. First, the 

data from the R&D project reporting system was historical data, and it 

would not have matched with a survey or structured interviews, which 

would have decreased the complementary value somewhat, even if not 

completely. Second, asking opinions of the managers would have addressed 

perceptions, which would have required an extension of the theoretical 

framework  as  well.  The  question  of  how  individuals  make  decisions  does  

not necessarily coincide with how they think or report how they make the 

decisions (e.g., Simon, 1947). The prior research has recommended 

behavioral measures instead of perceptual ones (Hansen et al., 2005). This 

study followed the recommended approach of observing how managers 

actually make decisions. 

The empirical model of this study includes some unexplained variance 

due to the limitations of data availability. The literature on organizational 

learning suggests that the income potential of existing production and 

learning opportunities changes frequently as new knowledge is acquired 

(e.g.,  Herriott  et  al.,  1985;  Green  et  al.,  2003).  Thus,  the  relative  

attractiveness of an R&D project changes continuously. A large part of the 

variation of a project’s actual cost relative to the budget is expected to be 

due to such changes in knowledge about the potential income from a 

project or alternative investment opportunities. However, the data available 

for this study did not include information on such changes in knowledge, 

and  therefore  this  effect  is  not  controlled  in  the  empirical  test.  Thus,  
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changes in knowledge over the course of an R&D project remain a cause of 

the unexplained variance. 

6.5 Directions for further research 

The limitations of this study point out the need for testing the theory of 

this study in other firms. The models and hypothesis developed in this 

study should be tested through large sample designs. Adequate resources 

should be allocated to such large sample studies because of the intensive 

nature of the investigation of large numbers of decision makers within each 

firm. Because the theory of this study focuses on large firms with several 

organizational levels, large firms would be most suitable for studies based 

on larger samples. 

In  addition,  further  research  could  extend  the  empirical  findings  of  this  

study by investigating decision makers at several organizational levels at 

the same time. This study is based on an analysis of the dyad between profit 

center managers and R&D project managers, but further dynamics are 

likely to be found through simultaneous attention to controls at the higher 

organizational levels. For example, Baysinger and Hoskisson (1990) and 

Johnson et al. (1993) investigated how corporate governance mechanisms 

interacted with corporate internal controls. Such investigations could also 

be extended to include controls at the lower organizational levels identified 

in this study. 

The empirical findings of this study are based on research and 

development projects. Albeit an important type of long-term learning, they 

are not the only type of long-term learning investments in organizations. 

Organizations also typically have other types of investments related to 

business development and internal organizational processes, and these 

investments can also involve substantial investments in learning new 

knowledge that is likely to take a long time to generate income. The 

mechanisms identified in this study could also be tested on such other long-

term learning investments. 

This study has investigated how the identified mechanisms influence 

investments in learning new knowledge that is likely to take a long time to 

generate income. The literature on managerial myopia suggests that such 

learning improves long-term competitiveness and increases shareholder 

value. However, further empirical research could test how shareholder 

value and a firm’s long-term competitiveness depend on the mechanisms 

identified in this study. 
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The findings of this study suggest that there may be opportunities to 

develop new theoretical insights through a combination of theories related 

to organizational learning with the organizational control theories and 

corporate governance literature. The balance between exploration and 

exploitation has attracted wide research interest. Exploration can involve 

the type of long-term learning that is the focus of this study. The findings of 

this study hint that further research on exploration and exploitation might 

investigate the effects of the controls examined in this study as well as other 

organizational controls that have been developed in the past research. The 

relationship between financial performance and organizational learning is 

another topic that has raised considerable attention in the past research. In 

addition, this stream of research may benefit from an analysis of 

opportunities to integrate research that incorporates theories related to 

organizational control. This study found some initial links between these 

two streams of research, but a more thorough examination of the 

integration of these research streams may provide fruitful ground for 

developing new theoretical insights. 

Finally, the findings of this study suggest that more research on controls 

for managerial myopia is needed. Previous research on managerial myopia 

suggests that the phenomenon has societal consequences due to its critical 

role for competitiveness, and research on identifying factors to limit 

managerial myopia can have practical relevance and impact. The findings of 

this study suggest that managerial myopia is not an insurmountable 

dilemma. Rather, managerial myopia is an agency cost that can be adjusted 

with organizational controls. Further research into identifying controls for 

managerial myopia may provide an understanding of other types of 

controls. In particular, previous research on organizational controls has 

focused on the organizational upper echelons, whereas mechanisms within 

large and complex organizations have attracted less attention. Thus, a 

detailed, in-depth investigation inside different types of organizations may 

yet reveal unknown territories in which new types of controls against 

managerial myopia may be found. In conclusion, this study suggests that 

more research on different types of organizational controls is warranted. 
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Table 7-1 Descriptive statistics and correlation: Projects with modestly long time horizon



Appendix 

179 

D
es

cr
ip

ti
ve

st
at

is
ti

cs
an

d
co

rr
el

at
io

ns
Ti

m
e

ho
ri

zo
n:

R&
D

pr
oj

ec
ts

w
it

h
m

ed
iu

m
lo

ng
ti

m
e

ho
ri

zo
n

V
ar

ia
bl

e
M

ea
n

S.
D

.
1

2
3

4
5

6
7

8
9

10
11

12
13

14
15

16
17

18
19

20
21

22
23

24
1

R&
D

pr
oj

ec
tb

ud
ge

t(
lo

g)
4.

73
1.

01
2

R&
D

pr
oj

ec
ta

ct
ua

lc
os

t(
lo

g)
4.

10
1.

35
0.

79
3

R&
D

pr
oj

ec
tb

ud
ge

t
18

0
20

4
0.

80
0.

65
4

R&
D

pr
oj

ec
tb

ud
ge

tT
-1

69
.0

15
2

0.
36

0.
30

0.
45

5
Co

nt
in

ua
ti

on
pr

oj
ec

t
0.

48
0.

50
0.

08
0.

04
0.

05
0.

47
6

Pr
oj

ec
tm

ile
st

on
es

1.
94

1.
72

0.
05

0.
16

0.
04

-0
.0

8
-0

.2
1

7
Pr

oj
ec

ts
ta

tu
s

pr
ob

le
m

s
0.

46
0.

50
-0

.0
4

0.
00

-0
.0

3
0.

04
0.

10
0.

08
8

A
ge

nt
fr

ug
al

it
y

-0
.0

4
0.

46
-0

.0
4

0.
00

-0
.0

3
0.

01
-0

.0
3

0.
07

-0
.0

3
9

Re
vi

ew
er

ex
pe

ri
en

ce
9.

95
12

.8
-0

.0
3

-0
.1

2
-0

.0
5

0.
08

0.
18

-0
.2

8
-0

.0
3

0.
04

10
Q

ua
nt

it
y

of
w

ri
tt

en
ex

an
te

re
as

on
in

g
9.

24
1.

06
0.

17
0.

17
0.

16
0.

24
0.

33
-0

.5
8

0.
12

-0
.0

6
0.

10
11

Fr
eq

ue
nc

y
of

re
vi

si
on

of
w

ri
tt

en
ex

an
te

re
as

on
in

g
5.

33
3.

15
0.

15
0.

19
0.

17
0.

04
0.

01
-0

.2
3

0.
01

0.
04

-0
.1

8
0.

42
12

N
um

be
ro

fr
ev

ie
w

er
s

0.
78

0.
53

0.
11

0.
07

0.
11

0.
14

0.
07

-0
.3

4
-0

.0
1

-0
.1

1
-0

.0
8

0.
31

0.
20

13
Re

vi
ew

er
s’

m
ut

ua
lr

ev
ie

w
in

g
te

nu
re

0.
20

0.
62

0.
12

0.
10

0.
10

0.
23

0.
21

-0
.2

2
0.

01
-0

.1
4

0.
00

0.
20

0.
06

0.
44

14
Re

vi
ew

er
s’

m
ut

ua
lr

ev
ie

w
in

g
te

nu
re

sq
ua

re
d

0.
43

2.
04

0.
08

0.
06

0.
06

0.
16

0.
17

-0
.1

4
0.

01
-0

.0
9

0.
03

0.
12

0.
04

0.
26

0.
92

15
Re

vi
ew

er
s’

re
vi

ew
in

g
te

nu
re

w
it

h
ag

en
t

0.
86

1.
42

-0
.0

2
-0

.0
3

-0
.0

2
0.

17
0.

32
-0

.0
3

0.
07

0.
04

0.
44

0.
05

-0
.0

7
0.

12
0.

08
0.

06
16

Re
vi

ew
er

s’
ti

es
to

ex
te

rn
al

re
vi

ew
er

s
2.

66
5.

00
0.

11
0.

07
0.

09
0.

20
0.

32
-0

.4
4

0.
08

-0
.0

1
0.

47
0.

53
0.

09
0.

14
0.

11
0.

10
0.

20
17

Pr
in

ci
pa

l’s
at

te
nt

io
n

-2
5.

8
24

.7
0.

52
0.

39
0.

41
0.

17
-0

.1
5

0.
26

-0
.1

4
-0

.0
1

-0
.0

7
-0

.2
9

-0
.0

6
-0

.0
5

0.
05

0.
05

-0
.0

3
-0

.2
9

18
In

co
m

e
de

cr
ea

se
x

Q
ua

nt
it

y
of

w
ri

tt
en

ex
an

te
re

as
on

in
g

4.
20

4.
51

0.
02

-0
.0

2
0.

00
-0

.1
2

-0
.2

1
0.

06
-0

.2
2

0.
06

-0
.0

2
-0

.1
9

-0
.0

2
0.

02
-0

.0
9

-0
.0

8
-0

.1
0

-0
.2

5
0.

05
19

In
co

m
e

de
cr

ea
se

x
Fr

eq
ue

nc
y

of
re

vi
si

on
of

w
ri

tt
en

ex
an

te
re

as
on

in
g

2.
40

3.
39

0.
07

0.
08

0.
07

-0
.1

0
-0

.1
9

-0
.0

6
-0

.2
2

0.
04

-0
.1

1
0.

00
0.

41
0.

12
-0

.0
4

-0
.0

5
-0

.1
5

-0
.1

4
0.

04
0.

79
20

In
co

m
e

de
cr

ea
se

x
N

um
be

ro
fr

ev
ie

w
er

s
0.

36
0.

53
0.

02
0.

00
0.

03
-0

.0
8

-0
.1

8
-0

.0
8

-0
.2

1
0.

03
-0

.0
3

-0
.0

6
0.

08
0.

47
0.

08
0.

01
-0

.0
2

-0
.1

5
0.

02
0.

75
0.

67
21

In
co

m
e

de
cr

ea
se

x
Re

vi
ew

er
s’

m
ut

ua
lr

ev
ie

w
in

g
te

nu
re

0.
06

0.
34

0.
08

0.
08

0.
04

0.
04

0.
06

-0
.0

7
-0

.0
8

-0
.0

2
-0

.0
1

0.
02

0.
05

0.
29

0.
50

0.
38

0.
04

0.
00

0.
04

0.
22

0.
21

0.
43

22
In

co
m

e
de

cr
ea

se
x

Re
vi

ew
er

s’
m

ut
ua

lr
ev

ie
w

in
g

te
nu

re
sq

ua
re

d
0.

12
0.

91
0.

09
0.

09
0.

06
0.

05
0.

08
0.

00
-0

.0
4

-0
.0

2
0.

00
-0

.0
2

0.
03

0.
17

0.
47

0.
43

0.
07

0.
00

0.
06

0.
14

0.
13

0.
27

0.
92

23
In

co
m

e
de

cr
ea

se
x

Re
vi

ew
er

s’
re

vi
ew

in
g

te
nu

re
w

it
h

ag
en

t
0.

34
1.

08
-0

.0
5

-0
.1

0
-0

.0
4

0.
02

0.
09

0.
07

-0
.0

1
0.

04
0.

35
-0

.1
7

-0
.1

4
0.

06
0.

01
0.

02
0.

65
-0

.1
0

0.
03

0.
32

0.
14

0.
30

0.
15

0.
15

24
In

co
m

e
de

cr
ea

se
x

Re
vi

ew
er

s’
ti

es
to

ex
te

rn
al

re
vi

ew
er

s
0.

57
1.

95
0.

11
0.

09
0.

10
0.

02
0.

11
-0

.1
9

-0
.1

9
0.

01
0.

08
0.

15
0.

15
0.

12
0.

05
0.

02
-0

.0
4

0.
27

-0
.0

4
0.

36
0.

39
0.

35
0.

21
0.

14
0.

08
25

In
co

m
e

de
cr

ea
se

x
Pr

in
ci

pa
l’s

at
te

nt
io

n
-1

1.
3

19
.5

0.
29

0.
25

0.
24

0.
14

0.
07

0.
01

0.
15

-0
.0

3
0.

01
0.

07
0.

03
-0

.0
3

0.
08

0.
08

0.
06

0.
14

0.
45

-0
.6

3
-0

.4
7

-0
.4

8
-0

.0
9

-0
.0

2
-0

.2
0

-0
.2

7

Table 7-2 Descriptive statistics and correlation: Projects with medium long time horizon 



180 

D
es

cr
ip

ti
ve

st
at

is
ti

cs
an

d
co

rr
el

at
io

ns
Ti

m
e

ho
ri

zo
n:

R&
D

pr
oj

ec
ts

w
it

h
ve

ry
lo

ng
ti

m
e

ho
ri

zo
n

V
ar

ia
bl

e
M

ea
n

S.
D

.
1

2
3

4
5

6
7

8
9

10
11

12
13

14
15

16
17

18
19

20
21

22
23

24
1

R&
D

pr
oj

ec
tb

ud
ge

t(
lo

g)
4.

43
1.

02
2

R&
D

pr
oj

ec
ta

ct
ua

lc
os

t(
lo

g)
3.

79
1.

37
0.

77
3

R&
D

pr
oj

ec
tb

ud
ge

t
14

7
24

8
0.

71
0.

53
4

R&
D

pr
oj

ec
tb

ud
ge

tT
-1

54
.0

18
9

0.
32

0.
28

0.
52

5
Co

nt
in

ua
ti

on
pr

oj
ec

t
0.

47
0.

50
0.

06
0.

05
0.

02
0.

30
6

Pr
oj

ec
tm

ile
st

on
es

1.
50

1.
75

-0
.0

9
-0

.0
2

-0
.0

3
0.

04
-0

.1
0

7
Pr

oj
ec

ts
ta

tu
s

pr
ob

le
m

s
0.

40
0.

49
0.

05
-0

.0
1

-0
.0

2
-0

.0
3

0.
16

-0
.0

5
8

A
ge

nt
fr

ug
al

it
y

-0
.2

4
2.

89
-0

.0
7

-0
.0

6
-0

.0
3

-0
.0

2
-0

.0
8

0.
07

-0
.0

9
9

Re
vi

ew
er

ex
pe

ri
en

ce
8.

74
9.

6
0.

01
-0

.0
2

-0
.0

4
0.

02
0.

20
-0

.1
5

-0
.0

7
0.

02
10

Q
ua

nt
it

y
of

w
ri

tt
en

ex
an

te
re

as
on

in
g

9.
23

1.
00

0.
19

0.
24

0.
04

0.
09

0.
29

-0
.5

8
0.

23
-0

.1
3

0.
01

11
Fr

eq
ue

nc
y

of
re

vi
si

on
of

w
ri

tt
en

ex
an

te
re

as
on

in
g

5.
09

2.
92

0.
12

0.
18

0.
06

0.
03

0.
08

-0
.1

6
-0

.0
2

-0
.1

0
-0

.1
3

0.
35

12
N

um
be

ro
fr

ev
ie

w
er

s
0.

73
0.

57
0.

03
0.

09
-0

.0
7

-0
.0

3
0.

05
-0

.2
8

0.
07

-0
.1

0
-0

.0
5

0.
36

0.
18

13
Re

vi
ew

er
s’

m
ut

ua
lr

ev
ie

w
in

g
te

nu
re

0.
27

0.
89

0.
03

0.
08

-0
.0

4
0.

02
0.

11
-0

.2
2

0.
05

-0
.0

4
0.

11
0.

24
0.

07
0.

43
14

Re
vi

ew
er

s’
m

ut
ua

lr
ev

ie
w

in
g

te
nu

re
sq

ua
re

d
0.

87
5.

12
0.

05
0.

07
-0

.0
1

0.
02

0.
05

-0
.1

4
0.

00
0.

00
0.

11
0.

10
0.

02
0.

21
0.

88
15

Re
vi

ew
er

s’
re

vi
ew

in
g

te
nu

re
w

it
h

ag
en

t
0.

86
1.

64
-0

.1
3

-0
.1

2
-0

.1
1

0.
00

0.
17

0.
00

0.
00

0.
01

0.
62

-0
.1

0
-0

.1
2

0.
16

0.
16

0.
12

16
Re

vi
ew

er
s’

ti
es

to
ex

te
rn

al
re

vi
ew

er
s

2.
19

4.
28

0.
11

0.
11

-0
.0

2
0.

00
0.

24
-0

.3
3

0.
07

-0
.1

5
0.

34
0.

41
0.

04
0.

22
0.

19
0.

13
0.

07
17

Pr
in

ci
pa

l’s
at

te
nt

io
n

-3
3.

7
26

.9
0.

46
0.

43
0.

35
0.

14
-0

.1
2

0.
17

-0
.0

9
0.

02
0.

05
-0

.2
1

-0
.0

2
-0

.0
8

0.
04

0.
08

0.
07

-0
.1

8
18

In
co

m
e

de
cr

ea
se

x
Q

ua
nt

it
y

of
w

ri
tt

en
ex

an
te

re
as

on
in

g
3.

98
4.

39
-0

.0
4

-0
.0

4
-0

.0
3

-0
.0

2
-0

.1
8

0.
20

-0
.2

4
0.

08
0.

04
-0

.3
8

0.
01

-0
.0

3
-0

.1
4

-0
.0

7
0.

09
-0

.1
3

0.
04

19
In

co
m

e
de

cr
ea

se
x

Fr
eq

ue
nc

y
of

re
vi

si
on

of
w

ri
tt

en
ex

an
te

re
as

on
in

g
2.

28
3.

12
0.

02
0.

05
0.

01
0.

01
-0

.1
6

0.
06

-0
.2

4
0.

06
-0

.0
5

-0
.1

9
0.

36
0.

06
-0

.1
1

-0
.0

6
-0

.0
1

-0
.0

8
0.

04
0.

83
20

In
co

m
e

de
cr

ea
se

x
N

um
be

ro
fr

ev
ie

w
er

s
0.

32
0.

49
-0

.0
1

-0
.0

2
-0

.0
1

0.
00

-0
.1

4
0.

00
-0

.1
7

0.
05

0.
01

-0
.1

7
0.

11
0.

40
0.

01
0.

00
0.

13
-0

.0
4

0.
00

0.
73

0.
69

21
In

co
m

e
de

cr
ea

se
x

Re
vi

ew
er

s’
m

ut
ua

lr
ev

ie
w

in
g

te
nu

re
0.

06
0.

46
0.

03
0.

05
-0

.0
1

-0
.0

1
-0

.0
8

-0
.1

0
-0

.0
8

0.
01

0.
04

0.
01

0.
02

0.
19

0.
48

0.
58

0.
03

0.
05

0.
04

0.
15

0.
14

0.
32

22
In

co
m

e
de

cr
ea

se
x

Re
vi

ew
er

s’
m

ut
ua

lr
ev

ie
w

in
g

te
nu

re
sq

ua
re

d
0.

21
3.

37
0.

04
0.

05
0.

01
-0

.0
2

-0
.0

5
-0

.0
5

-0
.0

5
0.

00
0.

06
-0

.0
1

-0
.0

1
0.

06
0.

45
0.

65
0.

03
0.

06
0.

04
0.

07
0.

05
0.

13
0.

91
23

In
co

m
e

de
cr

ea
se

x
Re

vi
ew

er
s’

re
vi

ew
in

g
te

nu
re

w
it

h
ag

en
t

0.
47

1.
47

-0
.1

4
-0

.1
4

-0
.0

9
-0

.0
2

0.
04

0.
05

-0
.0

1
0.

03
0.

57
-0

.2
1

-0
.1

2
0.

04
-0

.0
4

-0
.0

1
0.

82
-0

.0
7

0.
05

0.
34

0.
18

0.
31

0.
07

0.
05

24
In

co
m

e
de

cr
ea

se
x

Re
vi

ew
er

s’
ti

es
to

ex
te

rn
al

re
vi

ew
er

s
0.

66
2.

27
0.

05
0.

05
0.

00
-0

.0
2

0.
02

-0
.1

8
-0

.1
3

0.
02

0.
11

0.
09

0.
09

0.
09

0.
03

0.
06

0.
00

0.
43

-0
.0

9
0.

37
0.

34
0.

35
0.

19
0.

15
0.

08
25

In
co

m
e

de
cr

ea
se

x
Pr

in
ci

pa
l’s

at
te

nt
io

n
-1

4.
8

23
.5

0.
25

0.
27

0.
19

0.
09

0.
07

-0
.1

3
0.

20
-0

.0
6

0.
00

0.
26

0.
02

0.
01

0.
12

0.
08

-0
.0

3
0.

05
0.

43
-0

.6
9

-0
.5

5
-0

.5
1

-0
.0

5
-0

.0
1

-0
.2

0
-0

.3
3

Table 7-3 Descriptive statistics and correlation: Projects with very long time horizon
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Table 7-4 Regression analysis with R&D project actual cost as the dependent variable,
Projects with modestly long time horizon, Part 1 
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Table 7-5 Regression analysis with R&D project actual cost as the dependent variable, 
Projects with modestly long time horizon, Part 2 
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Table 7-6 Regression analysis with R&D project actual cost as the dependent variable, 
Projects with modestly long time horizon, Part 3 
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Table 7-7 Regression analysis with R&D project actual cost as the dependent variable, 
Projects with medium long time horizon, Part 1 
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Table 7-11 Regression analysis with R&D project actual cost as the dependent variable, 
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Table 7-12 Regression analysis with R&D project actual cost as the dependent variable, 
Projects with very long time horizon, Part 3 
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Table 7-13 Regression analysis with R&D project budget as the dependent variable, 
Projects with modestly long time horizon, Part 1 
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Table 7-14 Regression analysis with R&D project budget as the dependent variable, 
Projects with modestly long time horizon, Part 2 
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Table 7-15 Regression analysis with R&D project budget as the dependent variable, 
Projects with modestly long time horizon, Part 3 
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Table 7-16 Regression analysis with R&D project budget as the dependent variable, 
Projects with medium long time horizon, Part 1 
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Table 7-17 Regression analysis with R&D project budget as the dependent variable, 
Projects with medium long time horizon, Part 2 
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Table 7-18 Regression analysis with R&D project budget as the dependent variable, 
Projects with medium long time horizon, Part 3 
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Table 7-19 Regression analysis with R&D project budget as the dependent variable, 
Projects with very long time horizon, Part 1 
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