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ABSTRACT
The enactment of SOX has large implications for board structures, board composition, executive 
compensation and firm performance. SOX requires for publicly listed firms within the US to have 
greater participation of outside directors on the board and key committees, such as the audit 
committee and compensation committee. By imposing these requirements, SOX hopes to 
increase independence in the organization of firms, leading to stronger corporate governance and 
less corporate wrongdoing. Since the enactment of SOX is an influential event in the field op 
corporate governance, a substantial amount of research has, therefore been done on the impact 
of SOX on board structure, board composition, executive compensation and firm performance. 
However, no prior research has been conducted on how SOX affects the relationship between 
board effectiveness and executive compensation, in an agency framework. This study fill this gap, 
by studying on how SOX affects the relationship between board effectiveness and executive 
compensation, it will provide insights on how the enactment of SOX and its requirements for the 
board of directors are beneficial in aligning shareholder and manager interest and how this is 
reflected in CEO compensation. In addition, this study examines the impact of SOX on firm 
performance, and if there is a significant difference between weak governed firms and good 
governed firm on how they reap the benefits of SOX in comparison with the related costs to be 
compliant with SOX.
 For a sample of 411 S&P 500 firms over a period of seven years (1999 – 2006), this study 
provides empirical evidence that the enactment of SOX increases board effectiveness, making 
board of directors more capable of monitoring the CEOs to act in the best interest of the 
shareholders and maximize shareholder value. As a result of this the compensation received by a 
CEO decreases after the enactment of SOX, consistent with the hypothesis, providing evidence 
that the relationship between board effectiveness and executive compensation is of an inverse 
nature and that monitoring mechanisms and bonding mechanism serve as substitutes for one 
another. By increasing one of the mechanisms, as SOX does in terms of monitoring capabilities, 
the other mechanism will decrease and be substituted, which is reflected in the executives 
compensation. In terms of Firm performance, this study provides evidence consistent with prior 
literature, that after the enactment of SOX, firm performance decreases. Furthermore, this study 
provides evidence that SOX is more beneficial for weak governed firms in the short term, but on 
the long run strong governed firms find SOX to be the most beneficial of the two.

JEL classification:

G18, G32, G34, G38, K22
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CHAPTER 1 Introduction
In July 2002, the Sarbanes Oxley Act (hereafter, SOX) was adopted by the Congress of the United 

States in response to a series of corporate and accounting scandals in late 2001 and early 2002, 

and profound concerns over the actions of auditors, accountants, directors and Self-Regulatory 

Organizations. 

	 It attempts to bring in improved principles and accountability in the operations of 

companies in the U.S and it is seen by many as one of the most important legislation of its time in 

terms of internal control, corporate governance and financial reporting. The main goal of SOX is to 

reduce the risk of fraud and conflicts of interest and to increase the financial transparency and 

confidence in the markets to restore investor confidence in the U.S. (Pankaj and Zabihollah, 

2006). To achieve this goal, SOX imposes requirements on auditors, accountants, directors and 

Self-Regulatory Organizations.

	 This study defines the following research question: how does the Sarbanes-Oxley act 

affect the relationship between board effectiveness and executive compensation, and firm 

performance? Since the enactment of SOX, a substantial amount of research has been conducted 

on the impact of SOX on board structure, board size, CEO compensation, corporate governance 

and firm performance. However, no prior research has been conducted on how SOX affects the 

relationship between board effectiveness and executive compensation, in an agency framework. 

	 This study fill this gap, by studying on how SOX affects the relationship between board 

effectiveness and executive compensation, it will provide insights on how the enactment of SOX 

and its requirements for the board of directors are beneficial in aligning shareholder and manager 

interest and how this is reflected in CEO compensation. 

	 It also provides evidence - through an agency perspective - how the monitoring 

expenditures (board revision) by the principal and the bonding expenditures (executive 

compensation) by the agent interact. Furthermore, it is possible to observe if legislation on 

corporate governance has a positive or a negative effect on the monitoring - bonding relationship. 

By increasing monitoring capacity or board effectiveness, it is predicted that less or different 

types of compensation is needed to align interest between shareholders and management. 

	 Since SOX requires that the majority of the board of directors must be composed of 

independent outside directors in order to be compliant, it is expected that this should lead to an 

increase in board effectiveness. Therefore, it should be interesting to see how SOX influences this 

relationship between board effectiveness and CEO compensation. Moreover, it is interesting to 

see how SOX impacts firm performance and if there is a difference between weak and strong 

governed firms. In addition, this study investigates the impact of SOX on firm performance. 

	 Since a large amount of research has focussed on the impact of SOX on firm performance, 

this study differentiates itself by using different criterion for the sample selection. By doing so, it 

will provide complementing evidence on the relationship between the enactment of SOX and firm 

performance. Also, by using a sample based on the S&P 500, it can provide some insights on 

how SOX effects the larger firms in the U.S. and how these firms cope with the enactment of SOX. 

Furthermore, this study examines if there is a significant relationship between strong governed 
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and weak governed firms. Since different studies report that weak governed firms experience 

more benefits from the enactment of SOX, as the SOX requires them to implement the changes in 

the governance structure, in order for them to be complied. 

	 In contrast, strong governed firms already have monitoring and bonding mechanisms in 

place that function accordingly, therefore the benefits of SOX do not outweigh the cost made to 

be compliant with SOX mandates. This difference in experiencing benefits from the enactment of 

SOX between strong and weak governed firms could therefore be represented in their operating 

performance((Ahmed, 2010) Wintoki, 2008) Chhaochharia, 2007) Grinstein, 2007)), where research 

on this matter is mixed in favour of both the strong or weak governed firms.

	 This study defines several hypothesis to find evidence for answering the main research 

question. The hypothesis consist of three main hypothesis, which are: after the enactment of 

SOX, board effectiveness is negatively related to CEO compensation; after the enactment of SOX, 

firm performance is negative; and after the enactment of SOX weak governed firms experience 

negative changes in firm performance. 

	 To validate the hypothesis, a Tobit regression model is used, incorporating variables that 

the literature review has revealed, are likely to influence executive compensation, firm 

performance and corporate governance. A Tobit regression model makes it possible (to some 

extend) to examine the effects of the moderator variable (SOX) on the relationship between the 

independent variable (executive compensation) and dependent variable (board effectiveness). The 

Tobit regression model measures both the individual clarifying value of the variables, as well as 

the combined value of the variables. In addition, interaction terms between the moderator and the 

dependent variable are introduced, to measure how SOX influences the cause-effect relationship 

between the board effectiveness and the executive compensation.

 As a robustness check for board effectiveness, the analysis of the impact of SOX on the 

relationship between board effectiveness and executive compensation is repeated, by replacing 

the independent variable with a different board effectiveness index. For a sample of 411 S&P 500 

firms over a period of seven years (1999 – 2006), this study finds that board effectiveness is 

positively related to SOX at the 1% level, suggesting that the enactment of SOX increases board 

effectiveness by mandating governance provisions. 

	 Therefore, board effectiveness improves after the enactment of SOX, suggesting that the 

boards of the sample firms are more capable in monitoring there respective CEOs and aligning 

interest between management and owners. In addition, evidence shows a significant inverse 

relationship between CEO compensation and the interaction term SOX times board effectiveness, 

suggesting that after SOX was implemented board effectiveness increased, therefore substituting 

the need for compensating CEOs more to align their interest with shareholders. 

	 This provides evidence that monitoring mechanisms are substitutes for bonding 

mechanisms. Also, SOX makes boards more effective in monitoring CEOs and reduces the risk 

that CEOs make use of their private benefits of control or show managerial opportunism at the 

cost of the owners. Consistent with prior research on the relationship between SOX and firm 

performance, findings suggest a negative relationship between the enactment of SOX and firm 
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performance. These findings provide some evidence that SOX is unbeneficial for firm 

performance. 

	 Findings on the impact of SOX on weak and strong governed firms suggest that weak 

governed firms greatly improve their governance mechanisms post-SOX, maximizing shareholder-

value and showing that improving corporate governance is a value enhancing decision, as viewed 

by the market. In terms of firm profitability (ROA), SOX seems to be more beneficial for strong 

governed firms. 

	 Since strong governed have less implementation costs to be compliant with SOX. In 

addition, SOX proves to be more beneficial for weak governed firms in maximizing shareholder-

value. Strong governed firms already reached a sub-optimal level of governance within the 

organization, therefore SOX does not prove to be beneficial for strong governed firms in 

maximizing shareholder value, in comparison with weak governed firms.

	 The remainder of this study is organized as follows. Chapter 2 discusses the research 

question of this study and provides a comprehensive overview of SOX. Chapter 3 discusses the 

theoretical perspectives used in this study. Chapter 4 provides a literary review of relevant 

literature and discusses the hypothesis development. Chapter 5 introduces the model 

specification, the methodology and the data sources and sample criterion. Chapter 6 presents the 

findings on the impact of SOX on the relationship between board effectiveness and CEO 

compensation, firm performance, and between strong and weak governed firms. The last chapter 

summarizes and concludes the empirical results.
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CHAPTER 2 Literature Review
The focus of this study, is on the Sarbanes Oxley act, as well as on the relationship between 

board effectiveness (monitoring) and executive compensation (bonding). Therefore, this study will 

contain an extensive literature review of the most important studies on SOX, board characteristics 

and composition, executive compensation, and the monitoring - bonding relationship. In addition, 

the empirical findings of relevant studies will be discussed.

2.1 An overview of SOX
The enactment of SOX was a reaction by congress to the major corporate scandals that led to the 

downfall of Worlcom and Enron, preventing that such scenarios will not arise within the future. To 

realize this goal, SOX aims to strengthen the independence of auditing firms, to improve the 

quality and transparency of financial statements and corporate disclosure, to enhance corporate 

governance, to improve the objectivity of research, and to strengthen the enforcement of the 

federal securities laws1.

	 To enhance corporate governance within firms, SOX mandates governance provision, 

which focuses on board structures and board composition. For instance, Firms listed on the 

NYSE or NASDAQ, are mandated to have a board of directors composed of a majority of 

independent outside directors and the directors, who are presumably independent must meet 

criteria of independence. 

	 Furthermore, firms compensation committees and other key governance committees are 

required to be entirely composed of independent outside directors, and the audit committee is 

required to have at least three members and is entirely composed of independent outside 

directors, where every member must have sufficient financial knowledge to be able to carry out 

their responsibilities, accordingly.

	 Within the audit committee, it is required that one of the members is a financial expert, and 

if the firms does not have a financial expert on the audit committee it is required to disclose the 

reason for this. 
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2.2 The effects of SOX on the board of directors
The enactment of SOX has large implications for board structures. For instance, SOX requires for 

publicly listed firms within the US to have greater participation of outside directors on the board 

and key committees, such as the audit committee and compensation committee. By imposing 

these requirements, SOX hopes to increase independence in the organization of firms, leading to 

stronger corporate governance and less corporate wrongdoing.

 By extensively reviewing the literature on the effects SOX has on the board of directors, 

both empirical and literary evidence shows that SOX has different effects on board composition, 

board size and the attraction on outside independent directors. Prior research on the relationship 

between firm performance and the participation of outside directors in the firm are mixed, where 

research is based on the views of agency theory or managerial ‘hegemony’ theory. More 

specifically, managerial hegemony assumes – like agency theory – that although owners and 

managers have different interest, managers control main levers of powers (Lorsch & MacIver,

1989; Mace,1989; Vance,1983). 

	 Managerial hegemony theory suggest that board of directors are dominated by 

management, therefore not serving the best interest of shareholders. The initial idea behind the 

implementation of a board of directors is, to advise and monitor management on behalf of the 

shareholders and other key stakeholders. In order for board of directors to be effective in 

monitoring management, the board of directors must not be influenced by management in their 

decision-making responsibilities. 

	 The initial idea behind the implementation of a board of directors is, to advise and monitor 

management on behalf of the shareholders and other key stakeholders. In order for board of 

directors to be effective in monitoring management, the board of directors must not be influenced 

by management in their decision-making responsibilities. Therefore, independence of the 

directors is necessary to function, accordingly. 

 As stated ealier, research on the relationship between board independence is mixed. For 

instance, Hermalin and Weisbach (1991) argues that there is no significant association with board 

composition and firm performance ( reflected by Tobin’s Q). However, Agrawal and Knoeber 

(1996) report findings that show a negative relationship between board independence and firm 

performance (reflected by Tobin’s Q), by using seven different corporate governance mechanisms 

in a simultaneous equations context. Also, Bhagat and Black (2002) provide evidence that firms 

with increased board independence is not positively related to firm performance, wile using a 

variety of performance measures. 

	 Bhagat and Black (2002) state that firms with more independent boards do not outperform 

firms with less independent boards. Furthermore, the authors find firms who show weak firm 

performance are more likely to increase the participation of independent outside directors on the 

board, although not leading to increased firm performance. Another study by Bhagat and Bolton 

(2008), find similar results with prior research, that board independence and operating 

performance are negatively related. 
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 However, positive association between firm performance and board independence is also 

reported by a large number of studies. As such, numerous studies find evidence that independent 

outside directors are more capable in monitoring management and protecting shareholder wealth, 

compared to inside directors ((Brickley & James (1987); Byrd & Hickman (1992); Peasnell et al. 

(2000); Solomon & Solomon (2004); McCabe & Nowark (1992); Fernandes & Fransisco (2008); 

Mura (2007); Chin-Jung & Ming-Je (2007); Schellenger et al. (1989); Elloumi &Gueyie (2001); 

OSullivan & Wong (1999)). According to Beasley (1996), outside independent directors reduce the 

likelihood of financial statement fraud, and Scherrer (2003) suggest that outside independent 

directors prove invaluable to corporations, providing access to resources and information. 

Scherrer (2003) suggest, that outside independent directors are not concerned with career 

opportunities presented within the firm, making independent outside directors more capable in 

protecting shareholders’ interest. 

 Previous mentioned studies, find evidence that outside independent directors are more 

effective monitors, in comparison with their inside counterparts. Nevertheless, managerial 

hegemony theory argues the board of directors to be incapable of fulfilling its supervisory role and 

protecting shareholders’ wealth.

	  As shown by prior studies in corporate governance, prior literature finds conflicting 

evidence on the relationship between high participation of independent directors on the board 

and firm performance. The resemblance these studies have, is that they all originated before 

2002, before the enactment of SOX, a significant change in the corporate governance landscape. 

Therefore, it would be interesting to how SOX changes the perception of increased board 

independence, as SOX mandates a majority of  independent directors on firms board of directors. 

	 According to earlier studies outside director monitoring has a beneficial effect on the 

independence of the board and monitoring capabilities. Another phenomena that is reflected in 

the literature is the tendency of larger firms to increase their board size Post-SOX. By attracting 

additional outside directors, board size increases and firms become compliant with SOX 

legislation. However, these firms do not terminate inside directors to create smaller boards, and 

thus more effective boards. 

	 Prior studies, such as Yermack (1996) have criticized the effectiveness and performance of 

large boards, suggesting that the enactment of SOX could have some negative effects on board 

effectiveness if large firms simply increase their board size to be compliant, in stead of revising 

their board. Yermack (1996) finds empirical evidence that increased board size is negatively 

related tofirm value. Prior literature, such as Brickley et al. (1997) suggest that larger boards 

(beyond seven or eight) can be less effective than smaller boards. 

	 According to Lipton & Lorsch (2005), the behavioral standards within most boardrooms are 

dysfunctional because directors rarely criticize the policies of the top managers. They suggest to 

limit the board of directors to ten, with a preference to a size of eight or nine. Even if the 

monitoring capabilities increase with the size of the board, board effectiveness is declined due to 

slower decision-making, less candid discussions of managerial performance, and biases against 

risk-taking. The insight behind this is, when board size increases, the effect to tackle agency 
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problems within the firm are reduced, making the boardroom more symbolic and less a part of the 

management process (Lipton & Lorsch, 2005; Eisenberg et al., 1998).

	 Under SOX, the independence of the board is increased, but the size as well, leading to 

less effective boards and more opportunities for the CEO to entrench himself. 

2.3 The effects of SOX on executive compensation
In addition to the fact that SOX has some significant impact on board structures, research has 

also found evidence, that SOX influences executive compensation. Carter et al. (2009) investigate 

whether the enactment of SOX influences the relationship between earnings and bonuses. In 

stead of focussing on the governance reforms SOX implies, Carter et al. (2009) focus on the 

changes in the financial reporting system and how it reduces discretion allowed by managers. 

	 Theory predicts that when discretion is reduced, firms will put more weight on earnings in 

compensation contracts to encourage effort, rather then bonuses. However, the authors state that 

the increased risk that SOX imposes on executives may cause firms to temper this contracting 

outcome. The authors find evidence that the implementation of SOX led to a decrease in earnings 

management and that firms placed more weight on earnings in bonus contracts Post-SOX. In 

addition, the authors did not find evidence that the changes in compensation contracts were the 

result of assuming more risk by executives. 

	 In a way this research documented a change in executive compensation Post-SOX, 

however a thorough explanation is still missing. This could implicate that board effectiveness 

plays an important role in establishing executive compensation. Cohen et al. (2007) examine 

whether SOX has an effect on the compensation structure and the risk-taking incentives of CEOs 

as revealed by their research and development expenses and capital expenditures. The authors 

hypothesize that firms will react to additional liability imposed by SOX on corporate executives by 

altering the mix of incentive compensation to fixed salary awarded to them in order to provide 

insurance. The authors find evidence that there was a significant decline in the ratio of incentive 

compensation to salary after the passage of SOX. 

	 They also find evidence that the research and development expenses and capital 

expenditures made by CEOs experienced a significant decline after the enactment of SOX. Cohen 

et al. (2007) provide us a better understanding in how SOX affects CEO compensation in relation 

to risk appetite, then Carter et al. (2009). However, the relationship with board effectiveness is still 

missing. 

2.4 SOX and firm performance
Research has also examined the effects SOX has on firm performance. For instance, Bhagat and 

Bolton (2009) examines how the enactment of SOX influences the relationship between corporate 

governance and firm performance. The Authors find a negative and statistically significant 

association between board independence and operating performance in the period before (pre- 

2002) the passing of SOX, and a positive and statistically significant association in the period after 

(post- 2002) the passing of SOX. In their sample, stock ownership of directors related to firm 
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performance proved to be positive and statistically significant, throughout both periods. As for the 

other variables, such as the governance indices introduced by Gompers, Ishii and Metrick (2003) 

and Bebchuk, Cohen and Ferrell (2009) provide inconsistent results. The authors, therefore 

suggest that director stock ownership is the most reliable measure of governance to be 

considered in corporate governance studies. 

	 To asses how the enactment of SOX influences the relationship between corporate 

governance and firm performance, the authors examine how CEOs are disciplined following poor 

firm performance. According to Bhagat and Bolton, board independence and director stock 

ownerships seem to be effective corporate governance mechanisms for replacing the CEO 

following poor performance. Furthermore, the two corporate governance indices, being the G-

Index of Gompers, Ishii and Metrick (Gomper, Ishii and Metrick, 2003) and the E-Index of 

Bebchuk, Cohen and Ferrell (BCF, 2009), show during the pre-SOX period an positive and 

statistically significant relationship between corporate governance and firm performance. 

	 However, during the post-SOX period, the G-Index shows a negative and significant 

association between corporate governance and firm performance. Also, during the post-SOX 

period, the E-Index reveals an inconsistent relation between corporate governance and firm 

performance. (Sarbanes-Oxley, Governance and Performance, Bhagat & Bolton).

	 Another study by Ahmed et al (2010), provide evidence on the increased net-cost of the 

enactment of SOX. Their results find empirical evidence that after SOX, firms experience declines 

in cash-flow profit (excluding audit fees) of 1.3% of assets and 1.8% of revenue after controlling 

for firm-specific characteristics, macro-economic conditions, and other factors that explain 

operating cash flows. Collectively, these cash-flow declines suggest SOX-related net costs of 

about $19 billion per year or $75 billion over the four-year post-SOX period. Furthermore, the 

authors find evidence that the enactment of SOX is more costly for small firms than for larger 

firms, providing some evidence on the disproportionate impact of SOX.

	 A study by Kang et al. (2010) find empirical evidence that the discount rates in the U.S. rise 

significantly after SOX, in comparison with the discount rates in the U.K., which show no change 

at all. The authors, therefore, believe that this provide some evidence that the enactment of SOX 

negatively influences corporate investments in the U.S. 

2.5 The relationship between monitoring and compensation
According to Jensen and Meckling (1976) the problem which arises with the “separation of 

ownership and control” is in essence an agency problem, where shareholders and managers have 

a conflict of interest. To address this agency problem, the principal (shareholders) and the agent 

(managers) will incur monitoring and bonding expenditures to improve the alignment of interest, 

where monitoring expenditures are means to control agent behavior and bonding expenditures 

means to motivate and direct behavior in line with shareholder goals. 

	 Agency theorists, therefore believed that a relationship between monitoring and bonding 

mechanisms existed, resulting in significant amount of research on this phenomena in both 

organizational and finance literature which suggests that there is a substitution effect between 
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monitoring and bonding. For instance, Westphal and Zajac (1994) observed an inverse 

relationships between incentive compensation and monitoring. The authors interpret their results 

in a way that increased board monitoring puts pressure on the CEO in making the decisions that 

is beneficial for the shareholders, thus less compensation is needed to achieve the same effect 

through pay-for-performance. Furthermore, Beatty and Zajac (1994) also finds evidence that the 

levels of monitoring observed are inversely related to the levels of managerial incentives used to 

align shareholder interest with CEO interest. There empirical findings are obtained with multiple 

measures of monitoring and considering managerial incentives both in terms of compensation 

and stock ownership. 

	 More generally, the observed trade-off between monitoring and bonding suggests that 

there are costs to monitoring and bonding management, and that the level of monitoring will 

therefore differ across firms, and that considering firm-specific contingencies such as the use of 

incentives can contribute to inverse relationship between monitoring and bonding. In addition, 

Lipert and Moore (1995) also find empirical evidence of a trade-off between monitoring and 

bonding. According to Lipert and Moore, firms with well developed internal monitoring systems 

have CEO contracts which are weaker align with shareholder interest. Also, firms with boards of 

directors that are not independent make use of higher compensation contracts to increase 

alignment. 

	 Therefore, the authors believe that internal monitoring decisions are used as substitutes for 

bonding CEO compensation and shareholder welfare. In addition, firms which have secluded 

themselves from the market for corporate control (e.g., through poison pills and/or staggered 

board elections) have higher CEO alignment, thus external monitoring is viewed as a substitute for 

bonding. The authors state that there findings are consistent with rational shareholders acting on 

the inevitable owner-manager conflict by insisting on high levels of bonding in cases where 

monitoring is weak. More important, the results indicate that low levels of pay-performance 

sensitivity per se do not imply a breakdown in control of the owner manager conflict.
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CHAPTER 3 Theoretical perspectives

3.1 Agency theory
Agency theory seeks to describe the differences in behavior or decisions among  members of a 

group. More specifically, it describes the relationship between two entities called the principal and 

the agent, where the principal delegates certain predetermined responsibilities to the agent 

against payment. In this relationship, agency theory explains differences in behavior or decisions 

between the principal and the agent, assuming that both parties pursue different goals and may 

have different attitudes toward risk, possibly leading to a conflict of interest between the principal 

and the agent.

	 The initial concept of Agency theory was originally presented in 1932 by Adolf Augustus 

Berle and Gardiner Coit Means (Berle & Means, 1932). Berle and Means were the first to discus 

the separation of ownership and control in modern corporations, and the related problems arising 

from this separation within organizations. By exploring the concepts of agency theory and its 

application toward the development of large corporations, Berle and Means predicted that when 

management hold small amounts of equity in the firm and shareholders are too dispersed to 

enforce value maximization, management could be tempted to use corporate resources for their 

own benefit, rather than in the best interest of the shareholders. According to Berle and Means, 

eventually, corporate executives will obtain full discretion in making decisions and managing the 

firm, which could lead to the extraction of value at the expense of the shareholders. 

	 In 1976 Jensen and Meckling (1976) introduced the concept of agency costs. Jensen and 

Meckling define an agency relationship as a contract between a principal and an agent, in which 

the agent performs actions on behalf of the principal by making use of the decision making 

authority delegated by the principal. Assuming that both entities to the relationship are utility 

maximizer, there is reason to believe that conflicts of interest between the principal and the agent 

can arise, as the interest of the agent can differ from that of the principal. 

 To overcome (to some extend) this ‘agency conflict’, principals need to create mutual 

interest with the agent, by appropriately incentivizing the agent and by incurring monitoring costs 

designed to limit the diverge activities, of the agent. In addition, the principal will compensate the 

agent by expending resources (bonding costs) to reduce the risk that the agent will make 

decisions, which are harmful to the principals wealth. However, it is assumed that at a zero cost 

level is impossible for both the principal or the agent, to ensure that the agent’s interest are 

aligned with the principals interests. 
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Generally, the principal and the agent will incur monitoring and bonding costs to align interest as 

much as possible, however divergence between the agent’s decisions and those decisions which 

would maximize the welfare of the principal will still occur. In terms of costs this could best be 

described as the “residual loss”. Jensen and Meckling (1976) define all these costs as agency 

costs. Where the sum of agency costs is: 

1. the monitoring expenditures by the principal,’

2. the bonding expenditures by the agent,

3. the residual loss.

According to Jensen and Meckling, the relationship between the shareholders and management 

in a firm is the definition of a pure agency relationship. The problem which arises with the 

separation of ownership and control in the modern diffuse ownership corporation are strongly 

related with the general problem of agency.	 

 Further research on the concept of agency theory, can be generally classified into two 

streams. The first streams deals with the general problem of agency in a principal-agent 

relationship. Research in this field seeks to find a solution to the problem inherent to a agency 

relationship, by investigating the optimal design of a contract in an agency relationship in different 

situations. Optimal contracts are either behavior-based (easy or cheap monitoring) or outcome-

based (difficult and costly monitoring), depending on the extent to which the principal is capable 

to monitor the agent’s behavior. Regarding outcome-based contracts, the optimal design of a 

contract is an equilibrium between incentivizing the agent and risk-sharing between the principal 

and the agent, depending on several factors as outcome uncertainty and risk aversion 

(Eisenhardt, 1989). 

	 However, there are limitations, concerning the use of contracts in resolving agency 

conflicts. For one thing, while the general agency relationship assumes that designing a contract 

is costless, transaction costs theory argues this assumption, suggesting that when designing a 

contract various costs (e.g. negotiations, legal fees) are incurred. Furthermore, according to 

Shleifer and Visny (1997), it is technologically impossible to design optimal contracts, capturing all 

possible future eventualities. Therefore, these constraints shaped the need for corporate 

governance (Hart, 1995). The second stream of agency theory, also known as positivist agency 

theory (Eisenhardt, 1989), tries to overcome these constraints by investigating governance 

mechanisms as alternative or complementing solutions to the agency problem. In that sense, this 

second stream can be seen as an extension of the first stream. 

	 Governance structures are useful in situations when decisions need to be made that are 

not described in the initial contract. Therefore, corporate governance can be seen as set of 

mechanism implemented by outside investors (principals) to protect them against expropriation 

by management (agents) (La Porta et al., 2000). Such mechanism are, for instance, the use of 

contracts similar to the first stream of agency theory, and the implementation of information 

systems designed to lower opportunistic behavior by management, where the first system is the 
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board of directors, serving the purpose to monitor and advise management in making decision 

that are creating shareholder value. 

	 In addition, the board of directors is responsible for setting the level of compensation 

received by management. For this task, the board constitutes a remuneration committee, which 

makes studies concerning the level and the design of executive compensation. The second 

system concerns the managerial labour market, which disciplines management both internally 

and externally. The third information system is an efficient capital market (Manne, 1965). Bad 

managerial performance leads to depressed stock price results, attracting other firms or 

investors, possibly causing dismissal of management. 

	 Regardless of using contracts and information systems, monitoring of management is 

improved through concentrated ownership. According to Shleifer and Visny, majority shareholders 

are capable of being sufficient monitors and implementing corporate governance mechanism, due 

to their power within the firm, where minority shareholders are too dispersed in acting upon bad 

management (Shleifer & Visny,1997). 

 Additionally, shareholder-rights are improved by legal protection, enforcing through 

legislations and standards a stronger position of shareholders versus management (e.g. 

protection of shareholders’ voting rights, board member election, and protection against 

expropriation by management. Finally, disciplining management through debt can serve as a 

monitoring mechanism, penalizing management when does not meet is obligation to pay back 

debts. Furthermore, creditors can serve as efficient monitors.

3.2 Optimal contracting theory
Executive compensation is viewed by many in economics as a possible solution in aligning 

management and shareholders in pursuing the same goals. On the basis of this idea lies optimal 

contracting theory. Optimal contracting theory assumes that the board of directors is responsible 

for designing optimal contracts for executives, providing incentives to maximize shareholder 

value. These contract are mostly defined as executive compensation packages, and are designed 

following an outcome-based contract, relating compensation to performance. 

	 Executive compensation, therefore, is seen as a valuable mechanism to address agency 

problems, when monitoring is too difficult or costly. Executive compensation serves to align the 

interests of shareholders and management by relating wealth of management and shareholders to 

the same outcome, being strong firm performance. 

	 The notion behind this assumption stems from Berle and Means (1932), suggesting that if 

management hold too small amounts of ownership within the firm, shareholder value 

maximization is not a goal in itself that they are interested in. Due to the utility-maximizing nature 

of the managers, outcome-based contracts will encourage managers to exert more effort to 

realize firm specific goals, as their level of remuneration is related to the delivered performance. 

Eventually, bringing shareholders objectives in line with the pay-for-performance contracts will 

lead to shared interest of shareholders and managers in increasing firm performance and 

maximizing shareholder value. 
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 However, since perfect alignment is unobtainable, optimal contracts are a result of 

minimizing agency costs – including monitoring expenditures, bonding expenditures, and a 

residual loss related to the specific agency relationship (Bebchuk et al., 2002)

3.3 Managerial power theory
Proponents of the managerial power theory believe that agency theory and optimal contracting 

theory fail to describe the power imbalance between owners and managers (Tosi et al., 1999). 

	 According to Grabke-Rundell and Gomez-Mejia (2002), agency theory and optimal 

contracting theory are flawed. They argue that Agency theory and optimal contracting theory 

acknowledge the fact that power plays an important role in the contracting process, agency and 

optimal contracting theory do not test a behavioral hypotheses. Bebchuck and Fried (2003) and 

Bebchuk, Fried and Walker (2002) argue that the contracting process in itself is an agency conflict 

and the outcome of the contracting process does not resolve the agency problems within firms. 

According to them, executive compensation is a part of the problem and therefore can not be the 

solution of the problem. 

	 Managerial power theory differs from agency theory and optimal contracting theory, by 

focussing on the power inbalance between owners and manager, and how managers can 

entrench themselves through the use of power within the firm. According to Finkelstein (1992), 

managerial power can be divided in four types, being structural power, ownership power, expert 

power and prestige power. 

	 Structural power is power derived from the position within the organization and increases 

when moving up the hierarchy. Finkelstein (1992) suggest that more structural power allows 

managers to influence colleagues more. Expert power is the managerial power derived from an 

inbalance in relevant knowledge for certain firm specific decisions. Ownership power is derived 

from the levels of ownership managers have within the firm. As this proportion of ownership 

increase, manager can use this power to entrench themselves. Prestige power is managerial 

power derived from reputation. When managers show strong performance there reputation 

increases. With this increase in reputation, managers derive more power to influence colleagues 

or others in making decisions best serving the respective manager.

	   Furthermore, agency theory and optimal contracting theory assumes that the members of 

the board of directors always act in the best interest of the shareholders. According to Bebchuk 

and Fried (2003, 2004, 2006), assuming that directors will always act in the best interest of the 

shareholders is based on no good reasons. Bebchuk and Fried (2003, 2004, 2006) argue that 

directors also act upon their self interest. Therefore, directors will side with the party that is best 

aligned with the interest of the director (Conyon and Ye, 2004). 
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CHAPTER 4 Hypothesis development

4.1 Research Question and Significance
Prior research suggests that SOX affects the board of directors in terms of size, structure and 

representation and that SOX influences the compensation received by the CEO and other 

executives. However, a small amount of evidence has been found on how SOX influences the 

relationship between board control or board effectiveness and the level of compensation received 

by the CEO. 

	 This is important, since research has shown that board effectiveness is strongly related to 

executive compensation in a way that monitoring capacity of the board of directors and executive 

compensation are both manners to mitigate agency conflicts between ownership and 

management, and could therefore substitute one another. By increasing monitoring capacity or 

board effectiveness, it is predicted that less or different types of compensation is needed to align 

interest between shareholders and management. 

	 Since SOX requires that the majority of the board of directors must be composed of 

independent outside directors in order to be compliant, it is expected that this should lead to an 

increase in board effectiveness. Therefore, it should be interesting to see how SOX influences this 

relationship between board effectiveness and CEO compensation. Moreover, it is interesting to 

see how SOX impacts firm performance and if there is a difference between weak and strong 

governed firms. In order to examine this phenomenon, the following research question is stated:

“How does the Sarbanes-Oxley act affect the relationship between board effectiveness and

executive compensation, and firm performance?”

A substantial amount of research has been done on the impact of SOX on board structure, board 

size, CEO compensation, and outside directors. Also, there is some prior research on the 

relationship between monitoring and incentives or pay-for-performance. However, no prior 

research has been conducted on how SOX affects the relationship between board effectiveness 

and executive compensation, in an agency framework. 

	 This study fill this gap, by studying on how SOX affects the relationship between board 

effectiveness and executive compensation, it will provide insights on how the enactment of SOX 

and its requirements for the board of directors are beneficial in aligning shareholder and manager 

interest and how this is reflected in CEO compensation. It also provides evidence - through an 

agency perspective - how the monitoring expenditures (board revision) by the principal and the 

bonding expenditures (executive compensation) by the agent interact. Furthermore, it is possible 

to observe if legislation on corporate governance has a positive or a negative effect on the 

monitoring - bonding relationship. In addition, this study investigates the impact of SOX on firm 

performance. 
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	 Since a large amount of research has focussed on the impact of SOX on firm performance, 

this study differentiates itself by using different criterion for the sample selection. By doing so, it 

will provide complementing evidence on the relationship between the enactment of SOX and firm 

performance. Additionally, by using a sample based on the S&P 500, it can provide some insights 

on how SOX effects the larger firms in the U.S. and how these firms cope with the enactment of 

SOX. Furthermore, this study examines if there is a significant relationship between strong 

governed and weak governed firms. 

	 As different studies report that weak governed firms experience more benefits from the 

enactment of SOX, as the SOX requires them to implement the changes in the governance 

structure, in order for them to be complied. In contrast, strong governed firms already have 

monitoring and bonding mechanisms in place that function accordingly, therefore the benefits of 

SOX do not outweigh the cost made to be compliant with SOX mandates. This difference in 

experiencing benefits from the enactment of SOX between strong and weak governed firms could 

therefore be represented in their operating performance ((Ahmed, 2010) Wintoki, 2008) 

Chhaochharia, 2007) Grinstein, 2007)), where research on this matter is mixed in favour of both 

the strong or weak governed firms.

4.2 Hypothesis development
As previously stated, the main research question of this proposed study is: “How does the 

Sarbanes-Oxley act affect the relationship between board effectiveness and executive 

compensation?”. Generally speaking, this question is related to whether a well-established cause-

effect relationship between a dependent and independent variable is weaker or stronger 

depending on the value of the the moderator variable. Taking prior literature on board 

composition, SOX and the relationship between monitoring and executive compensation into 

account, the independent variables are defined as variables that determines board effectiveness 

in terms of monitoring capabilities, the dependent variable is the total executive compensation a 

CEO receives, and the moderator variable is the enactment of SOX, which are graphically 

depicted in figure 1.1.

Figure 1.1 Relationship between different variables in initial research design
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Therefore, this study examines how the enactment of SOX affects the relationship between board 

effectiveness and executive compensation in an agency perspective, where board effectiveness 

reflects the effectiveness of the board of directors in monitoring the CEO on behalf of the 

shareholders, and executive compensation reflects the total compensation (annual salary, bonus, 

stock ownership, option grants) the CEO receives in order to make decisions that increase 

shareholder wealth. 

	 Since SOX increases independence throughout the organization, such as board of 

directors and key committees, it is expected that this will increase board effectiveness. By 

increasing board effectiveness (monitoring expenditures) less compensation (bonding 

expenditures) is needed to align interest of executives with shareholders. To asses how the 

enactment of SOX affects the relationship of board effectiveness and executive compensation, 

the following hypothesis are developed:

Hypothesis 1a: After the enactment of SOX, board effectiveness is negative related to the total 

executive compensation.

Hypothesis 1b: After the enactment of SOX, board effectiveness is negative related to the 

proportion of non cash incentives (stocks and options) on executive

compensation.

Hypothesis 1c: After the enactment of SOX, board effectiveness is negative related to the 

additional bonuses received by executives.

In addition to examine if SOX has an effect on the relationship between board effectiveness and 

executive compensation, it would also be interesting to see if SOX affects firm performance. As a 

large amount of research has focussed on the effects of SOX on firm performance on sample with 

sample different from the one used in this study, it could provide complementing evidence on the 

relationship between the enactment of SOX and firm performance. Also, by using a sample based 

on the S&P 500, it can provide some insights on how SOX effects the larger firms in the U.S. and 

how these firms cope with the enactment of SOX. Taking prior literature into account on the 

effects of the enactment of SOX on firm performance, the following hypothesis are developed:

Hypothesis 2a: After the enactment of SOX, firm performance is negative, reflected by ROA

Hypothesis 2b: After the enactment of SOX, firm performance is negative, reflected by Tobins’Q
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Furthermore, this study examines if there is a significant relationship between strong governed 

and weak governed firms. Since different studies report that weak governed firms experience 

more benefits from the enactment of SOX, as the SOX requires them to implement the changes in 

the governance structure, in order for them to be complied. 

	 In contrast, strong governed firms already have monitoring and bonding mechanisms in 

place that function accordingly, therefore the benefits of SOX do not outweigh the cost made to 

be compliant with SOX mandates. This difference in experiencing benefits from the enactment of 

SOX between strong and weak governed firms could therefore be represented in their operating 

performance ((Ahmed, 2010) Wintoki, 2008) Chhaochharia, 2007) Grinstein, 2007)), where 

research on this matter is mixed in favour of both the strong or weak governed firms. 

	 This study will, therefore provide additional evidence on the matter, by using a sample 

based on S&P 500 firms only. Taking prior literature into account on the effects of SOX on weak 

and strong governed firms expressed in firm performance, the following hypothesis are 

developed:

Hypothesis 3a: After the enactment of SOX, weak governed firms experience positive changes in 

firm performance, reflected in ROA

Hypothesis 3b: After the enactment of SOX, weak governed firms experience positive changes in 

firm performance, reflected in Tobin’s 
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CHAPTER 5 Data collection & Methodology
In the following sections, the data collection and methodology will be discussed in order to 

validate the hypothesis. In the section data collection, it will become clear how the starting 

sample is collected and which eliminations will be made to achieve a database that is useable to 

test the hypothesis. In the section methodology, the different variables will be discussed and the 

regression model, used to validate the hypothesis, will be presented.

	 The research method used for this study, is archival data analysis. In order to answer the 

main research question, public databases will be used to obtain relevant data, which will be fully 

explained in the section data collection. By extracting relevant data from different types of public 

databases, a database will be created in order to conduct the analysis. Furthermore, the type of 

data is cross-sectional, which is a result of a trade-off made between the advantages and 

disadvantages of both cross-sectional data and panel data. 

	 By using dummy variables for indicating whether it is post-SOX or pre-SOX and using 

interaction terms with the different independent variables, it is believed that disadvantages 

inherent to cross-sectional data, are resolved. In the section methodology, the different variables 

and the statistical model will be explained in more detail.

5.1 Data collection
For this study, a sample will be constructed to validate the previously stated hypothesis and, thus 

the main research question. The sample will consist of S&P 500 firms, and Pre-SOX period will 

run from 1993 until 2001 and the Post-SOX period will run from 2002 until 2007. From this starting 

sample, firms will be eliminated that belong to the financial services and utility industries 

(Standard Industrial Classification codes 6000-6999 and 4900-4999) and limit this study to 

unregulated firms. Furthermore, firms showing negative earnings will also be eliminated from this 

starting sample, since the expected relationship between negative earnings and bonus 

compensation is unclear. Also, firms with new or exiting executives are eliminated, due to the fact 

that in those years the compensation received by these executives can be affected by hiring 

bonuses or retirement/ severance/ exit payments.

	 To collect data on the board of directors and committees, the Risk Metrics database, 

formerly know as IRRC, is used to extract relevant information. Companies listed at a US stock 

exchange need to upload numerous forms in this database, containing information about board 

compensation and executive compensation, including salary, bonus, non-equity compensation, 

stock awards, options, and deferred compensation. In addition, data on executive compensation 

is collected from Execucomp, firm characteristics from Compustat and governance data is 

obtained from RiskMetrics, formerly known as IRRC. 
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5.2 Methodology
To validate the hypotheses as formulated in section hypothesis development, a Tobit regression 

model will be used, incorporating variables that the literature review has revealed, are likely to 

influence executive compensation. By using a Tobit regression model, it is possible (to some 

extend) to examine how the moderator variable (the enactment of SOX) influences the relationship 

between the independent variable (board effectiveness) and the dependent variable (executive 

compensation). The Tobit regression model measures both the individual clarifying value of the 

variables, as well as the combined value of the variables. 

	 Moreover, by introducing interaction terms within the Tobit regression model, it is possible 

to measure how the moderator variable influences the cause-effect relationship between the 

independent and the dependent variable. However, there are limitations to a Tobit regression 

model. For instance, conclusiveness is limited since correlation is not automatically linked to 

causation. In addition, the (multiple) regression model assumes a linear relationship between the 

different variables and there is the problem of omitted variables, where potentially relevant factors 

are not included in multiple regression model. Furthermore, the trade-off between the advantages 

and disadvantages of using a multiple regression model, made it clear to make use of a Tobit 

regression model, where the hypotheses will correspond with the selected independent variables.

	 A Tobit regression model, also know as censored regression model, is used for data that is 

censored. The Tobit regression model estimates a linear relationship between variables when the 

dependent variable is either left or right censored. Censoring occurs when observations in the 

dependent variable are clustered around a predetermined threshold (often zero), where left 

censoring reflects a value equal or below the predetermined threshold and right censoring reflects 

a value equal or above the predetermined threshold.   

	 In comparison wit an Ordinary least Square model, the most important difference wit a 

Tobit model is that the Tobit model computes the intercept and slope coefficient by maximum-

likelihood estimation (MLE), where the Ordinary least square model uses a OLS estimator. The 

advantage of a Tobit regression model is that, by estimating coefficients through MLE, it allows a 

prediction of censored data that accounts for a clustered distribution.

	 Another advantage of using a Tobit regression, is that multiple reporting limits may easily 

be incorporated. However, to be able to use a Tobit regression, the data set must be normally 

distributed around the group mean (Tobit line), and the variances must be constant across the 

range of predicted values. For large amounts of censoring these restrictions are difficult to verify. 

Therefore, the amount of censoring must be sufficiently small that linearity, constant variance, and 

normality assumptions of the procedure can be checked. Moreover, outliers within the data set 

can have a strong influences on the group mean (Tobit line) and on significance tests, which is 

similar to the uncensored OLS model. 
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5.3 Variables: measuring board effectiveness
Board effectiveness shows the capabilities a board has as a monitoring mechanism, to the 

owners of the firm, in resolving the agency conflict between ownership and management and to 

reduce the playing field or influences of the CEO in extracting private benefits of control at the 

expense of the firm. In order to measure board effectiveness, an index is constructed based on 

board size, board independence, directorships held by independent directors, CEO duality, ratio 

of outside directors on the board with ownership in the firm. Each stand-alone variable receives a 

score based on quantiles between the one and four, where a high score means that a firm scores 

well on that particular measure. 

 The variables, where the board effectiveness is comprised of, are selected on the basis of 

their explanatory power in terms of monitoring capabilities or the playing field of a CEO to make 

use of its “managerial power” within the organization to influence outcomes in its own best 

interest, rather than the firm’s interest. In the following subsections, the variables which are 

chosen to construct the board effectiveness index are explained more elaborately.

 The sum of the stand-alone variable scores represents the measurement of board 

effectiveness (hereafter, board effectiveness index), where a high board effectiveness index 

reflects a firm’s board as a more effective monitor to address the agency conflict between 

management and owners, and a low board effectiveness index reflects a firm’s board as a less 

effective monitor. Additionally, to check for robustness,  a board effectiveness index comprised of 

the same variables is used, where the scores are based on empirical evidence and prior literature 

concerning corporate governance. 

5.3.1 Outside independent directors
Prior research on the relationship between firm performance and the participation of outside 

directors in the firm are mixed, where research is based on the views of agency theory or 

managerial ‘hegemony’ theory. More specifically, managerial hegemony assumes – like agency 

theory – that although owners and managers have different interest, managers control main levers 

of powers (Lorsch & MacIver,1989; Mace,1989; Vance,1983). Managerial hegemony theory 

suggest that board of directors are dominated by management, therefore not serving the best 

interest of shareholders. 

	 The initial idea behind the implementation of a board of directors is, to advise and monitor 

management on behalf of the shareholders and other key stakeholders. In order for board of 

directors to be effective in monitoring management, the board of directors must not be influenced 

by management in their decision-making responsibilities. Therefore, independence of the 

directors is necessary to function, accordingly. 

 Different studies, find evidence that independent outside directors are more capable in 

monitoring management and protecting shareholder wealth, compared to inside directors 

((Brickley & James (1987); Byrd & Hickman (1992); Peasnell et al. (2000); Solomon & Solomon 

(2004); McCabe & Nowark (1992); Fernandes & Fransisco (2008); Mura (2007); Chin-Jung & Ming-

Je (2007); Schellenger et al. (1989); Elloumi &Gueyie (2001); OSullivan & Wong (1999)). According 
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to Beasley (1996), outside independent directors reduce the likelihood of financial statement 

fraud, and Scherrer (2003) suggest that outside independent directors prove invaluable to 

corporations, providing access to resources and information. Scherrer (2003) suggest, that 

outside independent directors are not concerned with career opportunities presented within the 

firm, making independent outside directors more capable in protecting shareholders’ interest. 

 Previous mentioned studies, find evidence that outside independent directors are more 

effective monitors, in comparison with their inside counterparts. Nevertheless, managerial 

hegemony theory argues the board of directors to be incapable of fulfilling its supervisory role and 

protecting shareholders’ wealth.

	 However, Vancil (1987) is reluctant about the independent judgment of outside directors, 

as CEOs have a dominant role in the selection procedure of outside directors. Also, Conyon and 

Peck (Conyon & Peck, 1998) argues that outside directors have not enough incentives to monitor 

management effective, since they hold not sufficient equity ownership within firms. Furthermore, 

Carter and Lorsch (Carter & Lorsch, 2004) criticize the fact that outside directors are over 

committed, as a result of additional directorships held at other firms, therefore not being effective 

monitors and possibly adversely affecting firm performance.

5.3.2 CEO duality
The Chief Executive Officer (Hereafter, CEO) is the highest ranking corporate executive within the 

firm, and is responsible for day-to day decision-making within the firm, implementing corporate 

strategies and communicating important news, both externally (press, media) and internally 

(employees, managers). 

	 In contrast, the role of the chairman in the company and on the board of directors is to 

ensure the board is effective in monitoring, advising and evaluating the performance of the 

executive directors, including the CEO. Therefore, at first sight, the role of the CEO and chairman 

within an organization can be defined as opposing, where the chairman is the spokesman of the 

owners of the firm, with the responsibility to oversee if the CEO acts in the best interest of the 

owners and key stakeholders. However, it is quite common for firms to combine this position, 

making the CEO of the company also the chairman of the board. For instance, Anderson and 

Anthony (Anderson, 1986) suggest that the advantage of combining the CEO position with the 

chair of the board of directors, is that it can provide more efficient and effective corporate 

leadership and decision-making, possibly with a more comprehensive long-term mission and 

strategy for the firm. According to Anderson and Anthony (1986), CEO duality could lead to more 

stability and continuity for the firm, resulting in stronger firm performance. 

	 However, agency theorists do not share this view. Agency theorist provide evidence that 

CEO duality is negatively associated with firm performance (Chen et al., 2005), suggesting that 

the CEO position and chairman of the board must be separated (Higgs, 2003). CEO duality leads 

to, not only more powerfull CEOs, but also ineffective boards in monitoring managerial 

opportunism (Daily & Dalton, 1993; Messier, 2000), clearly undermining the referred intent of the 

board of directors, by shareholders, to separate decision-making and decision-control (Fama & 
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Jensen, 1983). As a result, increasing the likelihood of managerial opportunism and decreasing 

board independence due to the reduction in elected in independent directors on the board 

( (Finkelstein & DAveni, 1994; AF & S, 2004). 

	 Although, the relationship between CEO duality and firm performance has been studied to 

a limited extent, evidence on the duality-performance relationship is still mixed and inconclusive.

(Chaganti, Mahajan and Sharma, 1985; Rechner and Dalton, 1989, 1991; Pi and Timme, 1993; 

Boyd,1994).

5.3.3 Board Size
Prior literature, such as Yermack (1996) have criticized the effectiveness and performance of large 

boards, suggesting that the enactment of SOX could have some negative effects on board 

effectiveness if large firms simply increase their board size to be compliant, in stead of revising 

their board. Yermack (1996) finds empirical evidence that increased board size is negatively 

related to firm value. 

	 Prior literature, such as Brickley et al. (1997) suggest that larger boards (beyond seven or 

eight) can be less effective than smaller boards. According to Lipton & Lorsch (2005), the 

behavioral standards within most boardrooms are dysfunctional because directors rarely criticize 

the policies of the top managers. They suggest to limit the board of directors to ten, with a 

preference to a size of eight or nine. Even if the monitoring capabilities increase with the size of 

the board, board effectiveness is declined due to slower decision-making, less candid 

discussions of managerial performance, and biases against risk-taking. 

	 The insight behind this is, when board size increases, the effect to tackle agency problems 

within the firm are reduced, making the boardroom more symbolic and less a part of the 

management process (Lipton & Lorsch, 2005; Eisenberg et al., 1998).

	

5.3.4 Outside directors with ownership
Two measures are used to reflect independent outside directors with ownership. The first 

measures is the sum of the total stock ownership in percentage of independent outside directors 

within a firm, and the second is a ratio between independent outside directors divided by total 

outside directors. Both measures are part of the board effectiveness index.

 The initial idea for employing outside directors with ownership in the board effectiveness 

index, is that by providing outside independent directors incentives in the form of stockholdings, 

their wealth is directly in line with the wealth of the shareholders and therefore, interest of both 

parties is to maximize shareholder value. This will result in increased wealth enjoyed by the 

outside independent directors and the shareholders. This is consistent with the findings of Morck, 

Shleifer, and Vishny (1988) who examine the effects of stockholdings by board of directors on firm 

performance. According to them, firm performance (measured by Tobin’s Q) is highest when the 

board of directors own moderate levels of stock ownership within the firm. An explanation for this 

increase in firm performance, is that by providing board of directors with stock ownership, agency 
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costs substitutes the costs of managerial entrenchment, which lead to the increased firm 

performance (Demsetz, 1983). 

 According to Demsetz (1983), managerial entrenchment arises when CEOs or managers 

obtain enough power to use their private benefits of control, and use the organization as a means 

to increase their own interest at the expense of the shareholders and key stakeholders. By 

providing independent directors with stock ownership, their capabilities to monitor the CEO is 

improved, as there only tie to the firms is directly linked to the firm’s objective: maximizing 

shareholder value. By doing so, their incentives to monitor management is optimal and their social 

ties within the firm are limited in contrast with dependent directors, who are former employees or 

employees. Therefore, it is assumed that providing independent outside directors with moderate 

stock ownership will increase board effectiveness. 

5.3.5 Corporate governance index
To examine if the levels of compensation is related with corporate governance, the measure 

introduced by Gompers, Ishii and Metrick (2003), also know as the Governance Index, is used. 

The measure reflected the shareholders rights within the respective firm, where a high index 

values expresses weak shareholder rights ( bad corporate governance) and a low index values 

expresses strong shareholders rights (good corporate governance). 

	 The governance variable expresses the number of provisions that are in place, that 

decrease shareholder rights, and therefore corporate governance within the firm. The values 

range from 24, indicating that all provisions that reduce shareholders are in place, to 0, indicating 

that none of the provision are in place. Gomper, Ishii and Metrick (2003) refer to companies with a 

G-index of 5 or less as Democracies and to companies with a G-index of 14 or higher as 

Dictatorships. The corporate governance index is used to asses the effects of SOX on the 

relationship between board effectiveness and CEO compensation, and firm performance. 

5.3.6 Mean age board of directors
the mean age of the members of board controls for age being a driver of board effectiveness.A 

board of directors comprising older executives, age exceeding 70 years, are expected to be less 

effective monitors, thus be positively related to the level of executive compensation (Core, 

Holthausen, and Larcker, 1999). 

5.3.7 CEO characteristics
Consistent with the extant theoretical literature, Palia (2001) finds that CEO characteristics such 

as tenure and age, strongly correlate with changes in the CEO's compensation. Murphy (1986), 

and Barro and Barro (1990) find that managers with different years of experience have different 

pay-performance sensitivities.

	 According to Hermalin and Weisbach (1998), the longer a CEO has been in office 

(represented by the number of years as a CEO in the same firm), the higher the compensation 

received by the respective CEO. This provides some evidence that tenure is positively related to 
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executive compensation. Which is consistent with organization behavior theory, that predicts that 

CEO tenure is positively related to the compensation received by the CEO. Moreover, Perel (2003) 

finds evidence that CEO tenure proxies for CEO experience, which is reflected in the levels of 

compensation received by CEO in their new positions.

 In addition, Cyert et al. (2002) argue that the age of a CEO might influence the 

effectiveness of corporate governance mechanisms within the firms. Of course, CEO age also 

represents seniority within the firm, which plays a major role in the levels of compensation 

received by CEO, which is part of today’s organizational culture. 

 

5.4 Variables: measuring firm performance
ROA and Tobin’s Q are used as firm performance measures to examine, whether significant 

changes in firm performance arise in the post-SOX period in comparison with the pre-SOX period.

 ROA and Tobin’s Q are chosen to measure firm performance, as it is assumed that both 

measure a contradicting measures of firm performance. This contradiction is reflected in the 

different time-perspective, since ROA is retrospective and Tobin’s Q prospective in nature. 

Furthermore, ROA is an accounting-based performance measure, where Tobin’s Q origin lies in 

the field of Finance. Therefore, when both measure are used simultaneously, it is widely believed 

that both measures of firm performance complement one another. Enabling to provide both a 

short term and a long term perspective on firm performance, which is ideal for research with a 

relative short time period to examine long-term firm performance. 

5.4.1 Tobinʼs Q
Tobin’s Q or Q is a firm performance measure often used in the relevant literature in economics 

and finance. Tobin’s q was originally developed by James Tobin as a ratio between the market 

value and the replacement value of an asset, where the numerator represents the market value as 

the going market price for exchanging existing assets, and the denominator represents the 

replacement value or replacement cost equal of the assets. For measuring firm performance, 

through Tobin’s Q, the market value of the firm is scaled by its replacement costs of total assets.

In this equation, market value is equal to the tangible (e.g., plant, equipment, and inventory) and 

intangible assets (patents, scale economies) of the firm (Lindenberg and Ross, 1981). 

Furthermore, using intangible assets in the equation turns out to be one of its main advantages 

over other (accounting-based) performance measures. 

 Another difference between, for instance, Tobin’s Q and accounting-based performance 

measures, such as return on assets (ROA) is the difference in time perspective. Tobin’s Q uses a 

prospective time perspective (reflecting investors expectations) , in contrast with accounting-

based performance measure which make use of a retrospective time perspective (reflecting 

previous year firm performance). 

In this study, the calculation of Tobin’s Q follows the approach of Chung and Pruitt (1994), where 

the approximate value of Tobin’s Q is calculated as the sum of the share price times the number 

of common shares outstanding (market capitalization) , the value of preferred stock, the value of 
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short-term liabilities net of short-term assets, and the book value of long-term debt, divided by 

the book value of assets. If Tobin’s Q represents a value higher than one, the value of a firms 

assets exceed book value.  

	

5.4.2 Return on assets (ROA)
As an additional performance measure, this study makes use of return on assets (hereafter, ROA) 

which is an accounting-based performance measure. As previously mentioned, accounting-based 

performance measure is retrospective in a way that it measure historical firm performance. The 

reason for this, is that ROA is related to the accounting standards that are valued on an historical 

basis. ROA shows the level of efficiency between the use of corporate resources ( firm’s assets) 

and the generated profit. The higher the value of ROA, the more efficient the corporate resources 

are used to generate profit. The calculation of ROA is the operating income (defined as the 

earnings before interest and taxes) divided by firm’s total assets at book value. 

	 Using ROA, has some disadvantages in a sense that accounting-based measures can 

suffer from inconsistencies in the reporting process, since executives have some discretion in the 

reporting process, that this can lead to managerial opportunism by increasing their compensation 

through reporting higher accounting earnings (Kahn, 2000). Also, ROA does not focus on long-

term firm performance.

5.5 Control variables: relationship between board effectiveness and CEO compensation

5.5.1 Firm size
The firms market capitalization and the book value of a assets are used as two different measures 

for controlling for firm size. The firms market capitalization is used in the model to asses the 

influences of SOX on the relationship between board effectiveness (model specification 1 till 5) 

and the firms book value of  the assets is used in the model to asses the influences of SOX on 

firm performance (model specification 6 till 7). Both measures are scaled down by taking the 

natural logarithm as is often used in the field of corporate governance e.g. Himmelberg et al. 

(1999).

	 In the first model (model specification 1 till 5) the dependent variables are the different 

CEO compensation measures. In terms of executive or CEO compensation, prior research 

suggest that firm size is a main factor of explaining the level and structure of compensation 

received by executives. Different explanations exists on how firm size influences the level and 

structure of executive compensation. For instance, Roberts (1956), Cosh (1975) and Cyert et al. 

(2002) suggest that firms size is one of the main determinants influencing the three different CEO 

compensation components, also used in this study. 

	 Furthermore, Ittner et al. (2003) argue that an inverse relationship between firm size and 

executive compensation may exist, as maximizing shareholder-value is much more difficult in 

larger firms in comparison with small more dynamic firms. Furthermore, larger firms are much 

more complex of nature, that is shareholders experience difficulties in monitoring executives to 
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act in shareholders interest in contrast with smaller firms. To align interest of the shareholders, 

with these executives, who are more difficult to monitor, increases in bonding expenditures are 

inevitable. This suggests that when firms grow in size, their complexity increases and the 

capability of boards decreases, which must be complemented with increased executive 

compensation (Demsetz and Lehn, 1985).

 In the second model ( model specification 6 till 7), the dependent variables are the 

performance measures ( ROA and Tobins’Q). Consistent with Ahmed et al. (2010), firms size 

controls for other unobservable firm-specific characteristics associated with operating 

performance.

5.5.2 Leverage
Similar to the leverage measure of Ahmed et al. (2010), this study constructs a leverage variable 

as the book value of the total debt divided by the book value of the total assets, where debt 

include all non-shareholder equity. This measure reflects how much debt is used to finance the 

assets, used for the operating activities and proxies for firm risk.

5.5.3 Growth opportunities
Similar to the measure of Ahmed et al. (2010), this study constructs a variable to control for the 

growth opportunities of a firm. The growth opportunities are reflected by a firm’s lagged book-to-

market ratio (Lag_BTM). 

5.5.4 Firm efficiency
It is expected that firm efficiency leads to better operating performance. Therefore, firm efficiency 

is included in the firm performance model, where the asset turnover ratio (Asset_Turn) is a proxy 

for firm efficiency.

5.5.5 Economy-wide factors
Economy-wide factors are believed to be main drivers of changes in firm performance. Two 

measures are therefore introduced in the firm performance model to control for the economic 

determinants. To control for economic conditions that occur at the firm level, the ΔRevenue is 

used, which is the year-over-year percentage change in revenues. To control for broader shifts in 

macro-economic conditions, the ΔGDP is used, which expresses the percentage change in U.S. 

gross domestic product during the year. Both measures are consistent with the model used by 

Ahmed et al. (2010).

5.5.6 Industry fixed effects
this study will also control for industry effects to ensure that the compensation and monitoring 

structures observed, or changes in firm performance are not simply outcomes of industry 

practices or traditions. In all models, no attempt is made to control for year fixed effects, due to 
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the fact that this would complicate the interpretations of the post-SOX indicator, possibly 

eliminating the effect SOX has on the relationship between board effectiveness and CEO 

compensation, and firm performance.

 The first two digits of the SIC code are used to construct dummy variables, in order to 

control for industry fixed effects. This approach is consistent with prior literature e.g. Himmelberg 

et al. (1999) and controls for unobservable firm heterogeneity in the firm’s environment.

5.6 The model design
Based on the methodology and the variables, the following equations will be used to test the 

hypotheses:

(1)

In this Equation, the dependent variable is the board effectiveness index. The independent 

variable in this model is SOX ( a dummy variable, where 1 = Post and 0 = Pre-Sox) to see if the 

period after the enactment of SOX can explain the differences in board effectiveness, predicting 

that board effectiveness is positively related to SOX, since SOX increases board effectiveness 

through increased board independence. 

	 For the control variables, market capitalization ( controlling for firm size), ROA ( controlling 

for firm performance) and industry fixed effects based on SIC 2 digit code are used. The idea 

behind equation (1) to control for firm size and firm performance, is due to the expectations that 

larger firms must have more effective boards, in contrast with smaller firms, as larger firms have a 

responsibility to not only shareholders, but also other key stakeholders, and to achieve strong 

consistent firm performance is partly due to effective boards that are more capable in aligning 

shareholders interest with management  
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For testing hypothesis 1, the impact of SOX on the relationship between board effectiveness and 

CEO compensation is analyzed. A Tobit regression model is used to see if there is an association 

between board effectiveness and SOX, controlled for economic factors literature suggest could 

influence the levels of CEO compensation. Equations 2, 3 and 4 are used to asses the possible 

influences of the enactment of SOX on the relationship between board effectiveness is as follows:

(2)

(3)

(4)

In equations 2,3 and 4, the dependent variables are the different components of CEO 

compensation, being the logarithm of the total compensation, equity-based compensation and 

cash compensation. The independent variables consist of the post-Sox indicator (SOX), the board 

effectiveness index and the governance variable. 

 As control variables, different economic factors are implemented in the model. For 

instance, this study controls for firm age, mean age of the members of the board, CEO tenure, 

firm performance, firm size, and industry fixed effects; where firm age controls for the experience 

of the firm, since experience may be related to the measures of compensation, ownership, and 

monitoring structures; the mean age of the members of board controls for age being a driver of 

board effectiveness.  ROA controls for firm performance and the logarithm of the market 

capitalization controls for the size of the firm. Finally, this study will also control for industry effects 

to ensure that the compensation and monitoring structures observed are not simply outcomes of 

industry practices or traditions, and ⋲ = error term of the model.
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To test hypothesis 2, the effect of SOX on firm performance are analyzed. Operating performance 

is measured by two different variables, which are Tobin’s Q and ROA. Tobin’s Q and ROA are 

chosen, since prior studies in corporate finance and corporate governance suggest that both 

variables are assumed to contrast one another. This is due to the difference in time-perspective, 

where ROA is backward-looking and Tobin’s Q is forward looking (Mehran, 1995). 

	 A Tobit regression model is used, which is based on the approach by Ahmed et al (2010), 

to examine if after the enactment of SOX, firm performance changes. Equations 5 and 6 are 

employed to test for firm operating performance differences in the post-SOX period relative to the 

pre-SOX period:

(5)

(6)

The dependent variables for Equation 5 and 6 are ROA and Tobin’Q, respectively. The 

independent variable in both equations is the post-SOX indicator (SOX). The control variables 

consist of turnover ratio (Asset_Turn) as a proxy for firm efficiency, The lag book-to-market ratio 

(Lag_BTM) controls for firms' growth opportunities. In addition, leverage (Lev) is included as a 

proxy for risk. To control for economic factors and firm characteristics, two variables are included, 

such as ΔRevenue, the year-over-year percentage change in revenues, to control for economic 

conditions that manifest at the firm level. ΔGDP, the percentage change in U.S. gross domestic 

product during the year to capture broader shifts in macro-economic conditions. Furthermore, 

firm size (the natural logarithm of total assets) are included, to control for other unobservable firm-

specific characteristics associated with operating performance. 

	 In order to test hypothesis 3, the effect of SOX on performance between strong governed 

and weak governed firms, are analyzed. A Tobit regression model is used, which is based on the 

approach by Ahmed et al (2010), to examine if after the enactment of SOX, firm performance 

changes. Equations 7 and 8 are employed to test for firm operating performance differences 

between strong governed and weak governed firms in the post-SOX period relative to the pre-

SOX period:
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(7)

(8)

The difference between equations 5 and 6 and equations 7 and 8, are the governance variable 

and the interaction term between SOX and corporate governance. The initial idea, is to examine if 

there is a difference between strong governed and weak governed. It is expected that SOX could 

be more beneficial for weak governed firms rather than strong governed firms. SOX mandates 

impose requirements on firms and weak governed firms need to make more changes to be 

compliant in contrast with strong governed firms.

	 However, it is also possible that strong governed firms experience lower direct and indirect 

costs to comply with SOX mandates, in contrast with weak governed firms.

TotComp = 	 	 total compensation a CEO receives in year t, the total compensation is a 

	 	 	 sum of the base salary component, bonus compensation, stock 

	 	 	 compensation and options compensation and other annual compensation;

EquityComp =		 the option and stock grants a CEO receives in year t, where the option 

	 	 	 grants are computed using Black-Scholes formula, and the stock grants are 

	 	 	 computed as the stock grants received times closing price shares;

CashComp =	 	 the annual salary and bonus a CEO receives in year t, the cash 

	 	 	 compensation is the sum of the base salary and a bonus component;

BoardEff = 	 	 Board effectiveness is an index variable based on board size, board 

	 	 	 independence CEO duality, additional seats held by outside directors, 

	 	 	 ownership by outside directors calculated as outsiders divided by common 

	 	 	 shares outstanding, and a ratio of outside owner directors divided by total 

	 	 	 outside directors. Index scores range from 0 to 4, where 4 is the highest 

	 	 	 score and 0 the lowest score. The scores are based on quantiles of the full 

	 	 	 sample;

SOX = 		 	 a dummy variable of 1 for the post-SOX years (2003-2006), 0 for pre-SOX 

	 	 	 years (1999-2002); 

Governance = 	 The governance variable expresses the number of provisions that are in 

	 	 	 place, that decrease shareholder rights, and therefore corporate governance 

	 	 	 within the firm. The values range from 24, indicating that all provisions that 

	 	 	 reduce shareholders are in place, to 0, indicating that none of the provision 

	 	 	 are in place. Gomper, Ishii and Metrick (2003) refer to companies with a 
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	 	 	 G-index of 5 or less as Democracies and to companies with a G-index of 14 

	 	 	 or higher as Dictatorships.

Tobin’s Q =   (((share price * common shares outstanding) + preferred stock + short-term 

   liabilities net of short-term assets + book value of long-term debt) / book 

   value of assets);

ROA =  ROA (operating income / book value of firm’s total assets at end of t);

Size = 		 	 Size is a measure used to reflect the size of the firm,and is computed as the 

	 	 	 natural logarithm of the book value of the assets within a firm;

MarketCap=  Size is a measure used to reflect the size of the firm, computed as the 

   natural logarithm of the firm’s market capitalization (common shares 

   outstanding * closing price),

Boardage =	 	 The mean age of the members of board in a firm at year t;

CEOage =	 	 The age of a CEO in a firm at year t;

Tenure = 	 	 The number of years the CEO has been in office at the same firm;

Maturity = 	 	 The age of the firm at year t;

AssetTurn =	 	 Annual revenues scaled by fiscal-year end total assets;

LagBTM =	 	 Prior fiscal-year end book value of equity to prior fiscal-year end market 

	 	 	 value of equity;

Leverage =	 	 Fiscal-year end total long-term debt to fiscal-year end total assets;

∆Revenue =  The annual percentage change in revenues;

∆GDP =  The annual percentage change in the U.S. gross domestic product.
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5.7 CEO compensation
In this section, the changes in CEO compensation around the enactment of SOX is examined for 

the entire sample over a period starting from 1999 till 2006, where the enactment of SOX took 

place in 2002. The compensation components are expressed in 1999 constant dollars, and are 

divided in three groups of compensation. The three groups are cash compensation (consisting of 

annual salary and bonus), equity-based compensation (consisting of restricted stock grants and 

option grants), and the total compensation (consisting of LTIP, cash and non cash compensation, 

etc.) a CEO receives at the fiscal year end. Also, the different compensation components are 

winsorized at the 99th percentile to censor the results for outliers within the sample. 

	 Table 1 reports the changes in CEO compensation for the entire sample, where panel A 

shows mean CEO compensation and Panel B shows median CEO compensation. For panel A, the 

mean cash compensation per CEO increased Post-Sox  and the difference between the pre-Sox 

period and the post-Sox period is statically significant with a t-statistic of 5.02, which suggests 

that the enactment of Sox, definitely, has some effect on the level of CEO cash compensation. 

The equity-based compensation component per CEO decreased post-SOX and the difference 

between pre-Sox and post-Sox is statistically significant with a t-statistic of 7.42, which is 

contradictive with the cash compensation increase after SOX. 

	 Furthermore, the mean total compensation per CEO, similar to the equity-based 

compensation, decreased in the post-Sox period and the difference between the two periods for 

total compensation is statistically significant at the 5% level with a t-statistic of -1.84. These 

results are consistent with literature by Cohen, Dey, and Lys (2007) who suggest that the 

enactment of SOX made CEOs more vulnerable to risk. 

	 As a response, firms reduced CEO incentive pay and increased annual salary to provide 

additional insurance to the CEOs. For comparison, panel B reports median CEO compensation. 

The cash compensation and equity-based compensation components show similar patterns with 

the results reported in panel A, where the differences between the pre-Sox period and the post-

sox period for cash compensation and equity-based compensation are statistically significant. 

	 However, the median total compensation received by CEOs is increasing, in contrast with 

the mean total compensation as shown in panel A. One reason for this is that although on average 

CEO receive less compensation after SOX, the lower bound of this sample in the post-sox period 

increased, resulting in a smaller gap between CEO pay and a higher median total compensation. 

Therefore, the average pay a CEO receives is lower after SOX, but the gap between his colleague 

CEOs is reduced by SOX.
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5.8 Descriptive statistics
Table 2 shows descriptive statistics for variables used to analyze the effects of SOX on the 

relationship between board effectiveness and CEO compensation, the impact of SOX on firm 

performance, and the difference in firm performance between strong governed firms in 

comparison with poor governed firms after the enactment of SOX. All variables expressed in us 

dollars, are adjusted for inflation (measured in 1999 constant dollars). Furthermore, the variables 

in the entire sample are winsorized at the 99th percentile in order to reduce the effect of outliers.

	 Panel A of Table 2 provides descriptive statistics for the entire sample. In terms of board 

effectiveness, panel A shows that the mean value is 13.21 and the median value is 13.00, 

suggesting that the majority of the firms in the sample have at least four mechanism in place to 

improve the boards monitoring capabilities. The maximum value is 20.00 which is equal to the 

maximum index score a firm can obtain, and the minimum score is 4, which suggest that every 

firm in the entire sample have at least one mechanism in effect that is beneficial for monitoring 

CEOs. The mean and median values for the governance variable (G-index) is 9.88 and 10.00, 

respectively. 

	 The governance variable expresses the number of provisions that are in place, that 

decrease shareholder rights, and therefore corporate governance within the firm. The values 

range from 24, indicating that all provisions that reduce shareholders are in place, to 0, indicating 

that none of the provision are in place. Gomper, Ishii and Metrick (2003) refer to companies with a 

G-index of 5 or less as Democracies and to companies with a G-index of 14 or higher as 

Dictatorships. The sample firms show a mean (median) value of 9.88 (10.00), which is right in the 

middle between a democracy and a dictatorship. As this sample is constructed by using only S&P 

500 firms, it is expected that the firms in the sample are quite large in size. 

 The size of the firms, which are expressed in the market capitalization and the natural log 

of fiscal-year end total assets, show a mean values of  $18.9 billion and 8.70 and median values 

of $7.4 billion and 8.61, respectively. Therefore, the firms can be defined as being quite large in 

size. Furthermore, Tobin’s Q (ROA) is 2.19 (0.16) and the median is 1.58 (0.15). Mean and median 

values of asset turnover (Asset_Turn) are 1.10 and 0.94, respectively. The mean book-to-market 

ratio (Lag_BTM) is 0.36, and mean annual revenue growth (ΔRevenue) is 11%. The mean leverage 

ratio (Lev) is 0.19. These values suggest that ,on average, the operating performance of the 

sample firms are outperforming the median firm in their respective industries.

	 Panel B of Table 2 provides the same descriptive statistics divided in a time period before 

the enactment of SOX (1999-2002) and a time period after the enactment of SOX (2003-2006). 

As predicted, board effectiveness increases from pre- to the post-SOX period. In terms of firm 

performance, both Tobin’s Q and ROA show a decrease in both mean and median values from the 

pre- to the post-SOX. Also, Median leverage (lev) decreases after the enactment of SOX while 

both mean and median book-to-market ratio (Lag_BTM) increase in the post-SOX period.

 Overall, the mean and median values of both Tobin’s Q as ROA suggest that operating 

performance after the enactment of SOX  decreased, indicating that unconditional performance 

deteriorates in the post-SOX period. These findings are opposing as compared to the results 
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obtained by Ahmed et al. (2010), who find that after SOX operating performance improves in both 

mean and median value. The difference in findings can be the result of different sample selection 

criterion. Where, Ahmed et al. (2010) focused on all levels of firm size, this study focuses on S&P 

500 companies, being the largest companies in the US. The S&P 500 companies could have 

faced the impact of the economic crises earlier than the smaller firms, also due to their size they 

are more vulnerable and more complex to respond fast to the economic crises, thus stronger 

affected by the economic crises than smaller firms. 
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CHAPTER 6 Empirical results

6.1 Board effectiveness after SOX
In order to answer the main research question, as stated in chapter 4, it is important to see if the 

enactment of SOX actually leads to increased board effectiveness. 

Table 3
The impact of SOX on board effectivenessThe impact of SOX on board effectiveness
Independent variables Predicted signs (1) (2)
SOX + 0,940 1.099

(0.00)*** (0.00)***
Governance - -0,114 -0,063

(0.00)*** (0.09)*
ROA + 1,426 1,339

(0.36) (0.36)
Tobins' Q + 0,119 0,134

(0.04)** (0.01)***
MarketCap +/- -0,477 -0,508

(0.00)*** (0.00)***
Maturity +/- -0,005 -0,005

(0.05)** (0.04)**
∆GDP +/- 6,696 11,679

(0.14)*** (0.00)***

Fixed firm effects Yes Yes

Adjusted R² 0,12 0,09
Number of observations 2605 2605
Table 3 reports regression estimates of the impact of SOX on board effectiveness during a period from 1999 till 2006.
To be included in the test, a firm needs to have the necessary IRRC, EXECUCOMP and COMPUSTAT data. 
Board effectiveness (1) is an index variable based on board size, board independence, CEO duality, and a ratio of 
outside owner directors divided by total outside director. The index is constructed by giving each variable a score ranging
from 0 to 4, where 4 is the highest score and 0 the lowest score. The scores are based on quantiles of the sample firms.
Boadrd effectiveness (2) is a similar index variable as board effectiveness (1). However, the score are based on literature
and is used as a robustness test. SOX - a dummy variable of 1 for the post-SOX years (2002-2006) , 0 for the pre-SOX
years (1999-2001). Governance is the GIM G-index, reflecting shareholder rights and is a measure for corporate
governance. A higher score is associated with weaker corporate governance, and a lower score with stronger corporate
governance. ROA is operating income before depreciation scaled by total assets. Tobinʼs Q is the market value plus
total debt plus preferred stock capital scaled by total assets. MarketCap is the natural logarithm of a firmʼs market
capitalization and controls for firm size. Maturity is the age of the firm, used to control for firm maturity/complexity. 
∆GDP is the annual percentage change in the U.S. Gross Domestic Product. Both regression estimates are given
by using a Tobit model, where both dependent variables are censored at zero. The standard error is clustered at 
the firm level. P-values are reported in parentheses *,**, and *** indicate the significance at the 10%, 5% and 1%
levels, respectively
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Table 3 presents the empirical findings of equation 1, which include two measures of board 

effectiveness as dependent variables. The first measure of board effectiveness is based on 

quantiles of the full sample, and the second board effectiveness measure serves as a robustness 

check and is based on scientific literature. The independent variable in equation 1 is the post-SOX 

indicator (SOX), where 1 is equal to the post-SOX period, and 0 equal to the pre-SOX period. 	

	 As expected, the estimated coefficient on the post-SOX indicator (SOX) is positive in both 

board effectiveness measures and statistically significant at the 1% level (P<0.01). This implies 

that the governance provisions, mandated by SOX, increase board effectiveness. The magnitude 

of the coefficient implies that, ceteris paribus, a one-standard deviation increase in the post-SOX 
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indicator (SOX) is associated with a  5.50% and 3.76% increase in board effectiveness, 

respectively2. These results are consistent with the predictions, which suggest that SOX indeed 

increases the monitoring capabilities of the board of directors in the full sample of this study. 

	 The results provided by Table 3, are statistically and economically significant and shows 

that firms experience 5.50% increase in board effectiveness. This provides some evidence that 

the most important requirement of SOX to increase participation of independent outside directors 

on the board, results in increased capabilities for board of directors to monitor and align the CEO 

with the shareholders of the firm. 

	 Furthermore, these results are consistent with prior literature which state that independent 

outside directors as monitors are more effective to align management with ownership ((Brickley & 

James (1987); Byrd & Hickman (1992); Peasnell et al. (2000); Solomon & Solomon (2004); McCabe 

& Nowark (1992); Fernandes & Fransisco (2008); Mura (2007); Chin-Jung & Ming-Je (2007); 

Schellenger et al. (1989); Elloumi &Gueyie (2001); OSullivan & Wong (1999)). In addition, the 

results are robust to the different measure of board effectiveness, again providing more evidence 

that board effectiveness increases after the enactment of SOX. As a first step to address the main 

research question, Table 3 provides empirical support, by finding a positive relationship, that is 

both statistically and economically significant, between the enactment of SOX and board 

effectiveness. 

 Equation 1 controls for different determinants that could effect the dependent variable. The 

control variables consist of governance (controlling for difference in firm’s governance structure) 

Size ( controlling for firm size), ROA and Tobin’s Q ( controlling for firm performance), maturity 

( controlling for firm maturity expressed by the age of the firm), ∆GDP (to control for broader shifts 

in macro-economic conditions) and industry fixed effects based on SIC 2 digit. 

 As expected, the governance variable is negatively related to both measures of board 

effectiveness, providing evidence that effective boards are inherent to strongly governed firms. 

The firm performance measures, Tobin’s Q and ROA are positively associated with both measures 

of board effectiveness. This implies that firms with effective boards are more capable in aligning 

interest between shareholders and management, expressed in stronger firm operating 

performance. As Tobin’s Q and ROA complement one another, it shows that the results are 

consistent with the predicted signs, both in a prospective and retrospective view, respectively. 

 The measure for the size of the firm, expressed by the natural logarithm of a firms market 

capitalization, shows a negative relationship with both measures of board effectiveness. This is 

consistent with prior literature (Itner et al., 2003), which implies that as firms grow in size they 

become more complex of nature. Inherently to the growth in firm size, board of directors will 

experience more difficulties in monitoring CEOs to act on behalf of the shareholders. Firm’s 

maturity is negatively associated with both measure of board effectiveness and statistically 

significant at the 5% level (p<0.05). However, the magnitude of the coefficients (-0.005 for both 

measures of board effectiveness) are not economically meaningful, which suggest that as firms 
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become more mature in terms of their organizational life cycle, board effectiveness decreases 

with 0.03% and 0.02%, respectively. 

 The last variable in equation 1 controls for shifts in macro-economic conditions, which is 

expressed by the annual change in the U.S. Gross Domestic Product (∆GDP). ∆GDP shows a 

positive relationship with both measures of board effectiveness and is statistically significant at 

the 1% level (P<0.01). This implies that positive changes in the U.S. Gross Domestic Product 

(∆GDP) increase board effectiveness on the firm level. A reason for this could be that as macro 

economic conditions are favourable, firms and mainly shareholders are more concerned with 

monitoring CEOs. 

	 In contrast, as macro economic conditions worsen, shareholders shift their focus to secure 

shareholder wealth in the short term, and therefore not able or willing to address the agency 

conflict with management. Since shareholders wealth is more exposed to risk than that of the 

management, shareholders become more dependent on management. In this perspective, the 

shareholders of the firm can not put their relationship at stake with an unbeneficial outcome, 

simply to overcome the agency conflict, where the increased value can possible be reflected at a 

much later period in time. 

	 In conclusion, board effectiveness improves after the enactment of SOX, suggesting that 

the boards of the sample firms are more capable in monitoring there respective CEOs and 

aligning interest between management and owners. 

6.2 SOX and the relationship between board effectiveness and CEO compensation
In this section, hypothesis 1 is tested to examine if SOX has an impact on the relationship 

between board effectiveness and CEO compensation.  A Tobit regression model is used to see if 

there is an association between board effectiveness and SOX, controlled for economic factors 

literature suggest could have influence on the levels and/or composition of the compensation 

received by CEOs. 

	 Table 4 reports the empirical findings of equation 2,3 and 4. In equation 2, TotComp is the 

dependent variable, which is the natural logarithm of the total annual compensation a CEO 

receives. The independent variables consist of the post-SOX indicator (SOX), the measure for 

board effectiveness (Boardeff), and a corporate governance measure (governance). To examine if 

SOX has a moderate effect on the independent variables Boardeff and Governance with the 

dependent variable TotComp, Boardeff and Governance are interacted with SOX. The interaction 

terms are SOX * Boardeff and SOX * governance, respectively.    
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Table 4
The effects of SOX on the relationship between board effectiveness and CEO compensationThe effects of SOX on the relationship between board effectiveness and CEO compensationThe effects of SOX on the relationship between board effectiveness and CEO compensationThe effects of SOX on the relationship between board effectiveness and CEO compensationThe effects of SOX on the relationship between board effectiveness and CEO compensation
Independent variables Predicted signs (1) (2) (3)
SOX +/- 0,105 0,057 0,284

(0.61) (0.80) (0.01)***
BoardEff +/- 0,026 0,012 0,005

(0.01)*** (0.28) (0.46)
SOX * BoardEff - -0,030 -0,024 -0,025

(0.01)*** (0.05)** (0.00)***
Governance +/- 0,010 -0,007 0,033

(0.48) (0.68) (0.00)***
SOX * Governance - 0,026 0,007 0,014

(0.02)** (0.59) (0.03)**
ROA + -0,839 -1,733 0,644

(0.02)** (0.00)*** (0.01)***
Boardage + -0,003 -0,032 0,007

(0.75) (0.01)*** (0.36)
CEO age + 0,007 -0,003 0,014

(0.10)* (0.55) (0.00)***
Tenure + 0,029 0,130 -0,003

(0.45) (0.02)** (0.93)
MarketCap + 0,341 0,480 0,156

(0.00)*** (0.00)*** (0.00)***
Maturity +/- 0,001 -0,002 0,003

(0.28) (0.04)** (0.00)***

Fixed firm effects Yes Yes Yes

Adjusted R² 0,15 0,36 0,13
Number of observations 2600 2077 2583
Table 4 reports regression estimates of the impact of SOX on the relationship between board effectiveness and CEO 
compensation during a period from 1999 till 2006. To be included in the test, a firm needs to have the necessary IRRC, 
EXECUCOMP and COMPUSTAT data. (1) is the natural logarithm of the total compensation, where total compensation 
consist of cash compensation, equity-based compensation, long-term incentive pay, and other annual payments. (2) is 
the natural logarithm of the equity-based compensation, where equity-based compensation consists of the value of 
option and stock grants. The Black-Scholes model is used to calculate the value of option grants and the value of the 
stock grants is based on the stock grants received times closing price. (3) is the natural logarithm of the cash 
compensation, where cash compensation consists of annual salary and bonus. All levels of compensation are 
expressed in 1999 constant dollars. Board effectiveness is an index variable based on board size, board independence, 
CEO duality, and a ratio of outside owner directors divided by total outside director. The index is constructed by giving 
each variable a score ranging from 0 to 4, where 4 is the highest score and 0 the lowest score. The scores are based on 
quantiles of the sample firms.  SOX - a dummy variable of 1 for the post-SOX years (2002-2006) , 0 for the pre-SOX 
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Table 4 shows that SOX is positively related with TotComp, although not significant at any 

conventional level. Boardeff shows a positive relationship with TotComp and is statistically 

significant at the 1% level (P<0.01). This suggest that firms with boards more effective in 

monitoring, compensate their respective CEO more. The magnitude of the coefficient implies that, 

ceteris paribus, a one-standard deviation increase in the measure of board effectiveness 
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(Boardeff) is associated with a 3% increase in a CEOs total annual compensation (TotComp). This 

results suggest that there is not a negative (or substitutive) but positive relationship between 

board effectiveness and CEO total pay. However, it is difficult to conclude that more effective 

boards are not able to overcome the agency conflict, as the composition of the total 

compensation is not observable in equation 1. Furthermore, without any moderation effect on the 

board effectiveness measure, it is again difficult to conclude that there is no substitutive effect 

between monitoring and bonding mechanisms. 

	 To examine this moderation effect on board effectiveness, SOX is interacted with Boardeff.

 Consistent with hypothesis 1a, the interaction between SOX and Boardeff is negatively related 

with TotComp and statistically significant at the 1% level (p<0.01). Furthermore, the magnitude of 

the coefficient implies that, ceteris paribus, a one-standard deviation increase between board 

effectiveness (Boardeff) and the post-SOX indicator (SOX) is associated with a 3% decrease in 

CEO annual total compensation (TotComp). This result is consistent with prior literature and 

provides some evidence that there exists a substitutive relationship between monitoring and 

bonding mechanisms (Westphal and Zajac, 1994) Beatty and Zajac,1994) Lipert and Moore,

1995)). Consistent with Lipert and Moore (1995), these findings imply that as the internal 

monitoring mechanisms improve due to SOX mandates, CEO contracts show a weaker alignment 

with shareholder interest in the post-SOX period. In addition, this results provides empirical 

evidence and support for hypothesis 1a, which suggest that the enactment of SOX leads to an 

increase in board effectiveness and a decrease in CEO annual total pay.

	 Governance is positively related with TotComp, although not significant at any 

conventional level. However, the interaction term with SOX and Governance shows a positive 

association with TotComp and is statistically significant at the 5% level (P<0.05). The magnitude 

of the coefficient implies that, ceteris paribus, a one-standard deviation increase between the 

post-SOX indicator (SOX) and corporate governance (Governance) is associated with a 2.6% 

increase in CEO annual total compensation (TotComp). Consistent with the predictions, this result 

suggest that after SOX firms who are weakly governed compensate their respective CEO more. 

Assuming that shareholders show rational behavior, they will act upon the inevitable agency 

conflict between owners and management, by increasing bonding expenditures if monitoring 

systems are weak (Lipert & Moore, 1995). 

	 Table 4 provides empirical support for hypothesis 1a, by finding a negative, statistic and 

economic significant relationship between board effectiveness and CEO annual total 

compensation after the enactment of SOX. Since Hypothesis 1a holds, the obtained results from 

Table 4 answer part of the main research question. 

Equation 2 controls for different determinants that could effect the dependent variable. The 

control variables consist of ROA ( controlling for firm performance), Boardage ( controlling for the 

mean age of the members of the board) CEOage (controlling for CEO seniority), Tenure (number of 

years the CEO has been in office at the same firm ) Size (controlling for firm size), maturity 

( controlling for firm maturity expressed by the age of the firm), and industry fixed effects based 

on SIC 2 digit. 
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	 ROA shows a negative association with TotComp, which is not in line with the predicted 

sign. This result implies that a decrease in firm performance leads to an increase in CEO annual 

total compensation. An explanation for this could be that a small proportion of a CEOs pay is 

incentive based. Board age is negatively related to TotComp, which implies that as the mean age 

of the board is lower, they are more willing to compensate their respective CEO more. In contrast 

with this results, Core, Holthausen, and Larcker (1999) find that board members exceeding the 

age of 70 are positively related to the level of executive compensation. A reason for this contrast, 

is that in this study the mean age of the board never exceeds the age of 70. Actually, the highest 

mean age is 66. Therefore, this results has no further meaning both statistically and economically, 

expressed in both the age difference between both samples, P-value and the magnitude of the 

coefficient. 

	 The measure for CEO age and CEO tenure are positively associated with TotComp, and 

are in line with the predicted sign and prior literature in corporate governance (( Palia, 2001) 

Murphy, 1986) Barro and Barro, 1990) Hermalin and Weisbach, 1998)Perel ,2003)). Furthermore, 

the measure of firm size is positively related to TotComp and statistically significant. This is 

consistent with earlier studies on the relationship with firm size and executive compensation, 

which suggest that firms size is one of the main drivers to the levels of CEO compensation 

(Roberts ,1956) Cosh ,1975) Cyert, 2002)). In addition, the measure for maturity shows a positive 

relation with TotComp, which is in line with the predicted sign, and implies that as a firm becomes 

more mature and complex, CEO are more compensated.

	 For equation 3, the regression analysis is repeated by replacing the measure for annual 

total CEO compensation (TotComp) with a measure for equity-based compensation. Table 4 

reports a positive relationship between the post-SOX indicator (SOX) and a measure for equity-

based compensation (EquityComp). However this relationship, similar to the relationship between 

SOX and TotComp, is not significant at any conventional level. Board effectiveness (BoardEff) is 

positively related to EquityComp, but again not statistically significant at any conventional level. 

	 The interaction term between BoardEff and SOX shows a negative association with 

EquityComp and is statistically significant at the 5% level (P<0.05). Moreover, the magnitude of 

the coefficient implies that, ceteris paribus, a one-standard deviation increase in BoardEff * SOX is 

associated with a 2.4% decrease in EquityComp. This finding provides empirical support for 

hypothesis 1b and is consistent with the predicted sign and prior literature. In addition to the 

results reported in the first regression in Table 4, this finding provides more empirical evidence 

that monitoring and bonding mechanisms are substituted for one another and that SOX also 

affects equity-based compensation negatively. Furthermore, after the enactment of SOX it is 

possible to conclude that CEO compensation does not show a shift towards equity-based 

compensation. This implies that board effectiveness increased on the whole, addressing 

managerial opportunism and making sure that shareholders do not excessively compensate their 

respective CEOs.

	 Since both the total compensation measure and the equity-based component measure 

show similar results, it provides more evidence and empirical support to answer the main 
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research question that SOX indeed influences the relationship between board effectiveness and 

CEO compensation.

	 The measure for corporate governance (Governance) is negatively related to EquityComp, 

although not significant at any conventional level. In addition, interacting SOX with governance 

shows a positive relationship with EquityComp. The interaction term between SOX and BoardEff 

shows a similar pattern for both TotComp and EquityComp, although EquityComp is not 

statistically significant. However, Governance differs between TotComp and EquityComp. A 

reason for this difference in coefficients is that strong governed firms implemented compensation 

contracts that are more in line with shareholder interest, by increasing importance of equity-based 

compensation in CEOs contracts. 

	 Table 4 provides empirical support for hypothesis 1b, by finding a negative, statistic and 

economic significant relationship between board effectiveness and the equity-based 

compensation component after the enactment of SOX. Since both Hypothesis 1a and 1b holds, 

the obtained results from Table 4 increase the probability of answering the main research question 

in favour of this study. 

	 The control variables are similar for equation 3 and show similar results. However, CEO 

age and maturity differ in EquityComp in comparison with TotComp. An explanation for the 

difference in the sign, is that younger CEO have a longer horizon and by giving them more equity-

based compensation they not only act on behalf of the shareholders, but are also bonded for a 

longer term. This will make sure that the younger CEOs will make more long-term and value 

enhancing decisions. 

	 The measure of maturity is negatively related to EquityComp and statistically significant at 

the 5% level (P<0.05). In contrast with TotComp, younger firms or less mature firms are willing to 

compensate their respective CEOs more through equity-based compensation. An explanation for 

this, is that less mature firms are still in a phase to obtain continuity. By implementing 

compensation contracts that are more in line with shareholder interest, they make sure that  their 

respective CEOs show less myopic and opportunistic behavior, and are more concerned with 

shareholder value maximization.

	 Equation 4 is identical to equation 1 and 2, however for the regression analysis the 

dependent variable is replaced by a measure for cash compensation (CashComp). Cash 

compensation is part of the total compensation, and is the sum of the annual salary and bonus. 

Table 4 reports SOX is positively related to CashComp and statistically significant at the 1% level 

(P<0.01). Furthermore, the magnitude of the coefficient implies that, ceteris paribus, a one-

standard deviation increase in SOX is associated with 28.4% change in CashComp. This result is 

consistent with the findings of Cohen, Dey and Lys (2007), which argue that the enactment of 

SOX significantly increases CEO annual salary and bonus. Cohen et al. (2007), claim that after the 

enactment of SOX, firms have redesigned compensation contracts to provide CEOs with more 

cash compensation. An explanation for this is that SOX requirements (section 302 and 304) made 

CEOs more risk-averse, by requiring CEOs to return any incentive-based compensation 

they received in the event of subsequent accounting earnings restatements. By 
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redesigning the compensation contracts of CEOs towards more cash compensation, firms 

act on section 302 and 304 of SOX in order to make their respective CEOs less risk-averse. 

According to Guay (1999) and Cohen et al. (2007), CEOs with more cash compensation are better 

diversified and are less risk-averse, thus more willing to invest in projects with more risk. 

	 Board effectiveness (BoardEff) is positively related to CashComp, although not statistically 

significant at any conventional level. The result is in line with regression 1 and 2 and is as 

expected. In addition, the interaction term between BoardEff and SOX shows a negative 

association with CashComp and is statistically significant at the 1% level (P<0.01). Furthermore, 

the coefficient is significant and implies that, ceteris paribus, a one-standard deviaton increase in 

BoardEff * SOX is associated with a 2.5% decrease in CashComp. This finding provides empirical 

support for hypothesis 1c and is consistent with the predicted sign and prior literature.

	  In addition to the results reported in the first regression and the second regression in Table 

4, this finding provides more empirical evidence that monitoring and bonding mechanisms are 

substituted for one another and that SOX also influences total compensation, equity-based 

compensation and cash compensation negatively. 

	 Governance is positively related with CashComp and statistically significant at the 1% 

level (P<0.01). The coefficient is significant which implies that, ceteris paribus, a one-standard 

deviation increase in Governance is associated with a 3.3% increase in CashComp. This is line 

with prior research, which suggest that rational shareholders will act on the inevitable owner-

manager conflict by insisting on high levels of bonding in cases where monitoring is weak (Lipert 

& Moore, 1995).

	 Interacting SOX with governance leads to a positive association with CashComp and is 

statistically significant at the 5% level (P<0.05). The coefficient is significant and implies that, 

ceteris paribus, a one-standard deviation increase in SOX * Governance is associated with a 1.4% 

increase in CashComp. Consistent with the predictions and prior literature, this results suggest 

that after SOX weak governed firms pay CEOs 1.4% more cash compensation, in contrast with 

strong governed firms. However, the difference between strong and weak governed firms after 

SOX is minimized with 1.9%. This suggest that weak governed firms find SOX more beneficial 

than strong governed firms, in reducing CEO cash compensation. 

	 The control variables are similar for equation 2 and 3 and show similar results. However, 

ROA, Boardage and Tenure differ from column 1 and 2. As expected, ROA shows a positive and 

statistical relationship with CashComp. The reason for this is that the bonus in the cash 

compensation is based on a predetermined performance measure. Therefore, if firm performance 

increases, of course the bonus of the CEO increases as well. This is a typical pay-for-performance 

contract and enables shareholders to exert more effort from management in maximizing 

shareholder value. Board age is positively related to CashComp, although not statistically 

significant at any conventional level. The measure for tenure shows a different sign than 

predicted, where Tenure is negatively related to CashComp. Although not significant, this result 

suggest that relatively new CEOs receive less cash compensation, than CEOs that are longer 

within the firm, consistent with the managerial power theory.
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	 Overall, Table 4 provides empirical support for hypothesis 1(a till c), and evidence to 

answer the main research question of this study. Following regression analysis 1,2 and 3, Table 4 

reports a significant negative relationship between the different compensation component and 

board effectiveness after SOX, suggesting that after SOX was implemented board effectiveness 

increased, therefore substituting the need for compensating CEOs more to align their interest with 

shareholders. Thus providing some evidence that monitoring mechanisms are substitutes for 

bonding mechanisms. In addition, SOX makes boards more effective in monitoring CEOs and 

reduces the risk that CEOs entrench themselves at the cost of the shareholders and key 

stakeholders. 
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6.3 Robustness check
As a robustness check, the regression analysis in Table 4 are repeated by replacing the initial 

board effectiveness index with an other measure of board effectiveness. In stead of using 

quantiles to construct the board effectiveness index, the alternative measure is based on scientific 

literature in the field of corporate governance and finance. 

Table 5
Robustness check
Independent variables predicted signs (1) (2) (3)
SOX +/- 0,098 -0,049 0,256

(0.45) (0.82) (0.01)***
BoardEff +/- 0,020 0,007 0,005

(0.02)** (0.47) (0.18)
SOX * BoardEff - -0,029 -0,017 -0,023

(0.00)*** (0.15) (0.00)***
Governance +/- 0,010 -0,007 0,033

(0.48) (0.67) (0.00)***
SOX * Governance - 0,025 0,007 0,013

(0.05)** (0.62) (0.06)*
ROA + -0,826 -1,733 0,635

(0.02)** (0.00)*** (0.01)***
Boardage + -0,003 -0,032 0,007

(0.73) (0.01)*** (0.34)
CEO age + 0,007 -0,003 0,014

(0.11) (0.54) (0.00)***
Tenure + 0,030 0,130 -0,002

(0.43) (0.02)** (0.95)
MarketCap + 0,337 0,480 0,156

(0.00)*** (0.00)*** (0.00)***
Maturity +/- 0,001 -0,002 0,003

(0.31) (0.04)** (0.00)***

Fixed firm effects Yes Yes Yes

Adjusted R² 0,15 0,36 0,13
Number of observations 2600 2077 2583
Table 4 reports regression estimates of the impact of SOX on the relationship between board effectiveness and CEO compensation 
during a period from 1999 till 2006. To be included in the test, a firm needs to have the necessary IRRC, EXECUCOMP and 
COMPUSTAT data. (1) is the natural logarithm of the total compensation, where total compensation consist of cash compensation, 
equity-based compensation, long-term incentive pay, and other annual payments. (2) is the natural logarithm of the equity-based 
compensation, where equity-based compensation consists of the value of option and stock grants. The Black-Scholes model is used to 
calculate the value of option grants and the value of the stock grants is based on the stock grants received times closing price. (3) is 
the natural logarithm of the cash compensation, where cash compensation consists of annual salary and bonus. All levels of 
compensation are expressed in 1999 constant dollars. The index is constructed by giving each variable a score ranging from 0 to 4, 
where 4 is the highest score and 0 the lowest score. The scores are based on quantiles of the sample firms. Boadrd effectiveness (2) 
is a similar index variable as board effectiveness (1). However, the score are based on literature and is used as a robustness test. SOX 
- a dummy variable of 1 for the post-SOX years (2002-2006) , 0 for the pre-SOX years.(1999-2001). Governance is the GIM G-index, 
reflecting shareholder rights and is a measure for corporate governance. A higher score is associated with weaker corporate 
governance, and a lower score with stronger corporate governance. ROA is operating income before depreciation scaled by total 
assets. Board age is is the mean age of the board of directors. CEO age is the age of the CEO at that time, and Tenure is the natural 
logarithm of the CEOs tenure. MarketCap is the natural logarithm of the market capitalization of the firm and controls for a firms size. 
Maturity is the age of the firm and controls for a firms maturity/complexity. All regression estimates are given by using a Tobit model, 
where both dependent variables are censored at zero. The standard error is clustered at the firm level. P-values are reported in 
parentheses *,**, and *** indicate the significance at the 10%, 5% and 1%levels, respectively
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Table 5 reports the results of the robustness check. The main variables, show similar results as 

the reported results in Table 4. However, the equity-based compensation variable is not 

significantly related to the interaction term between SOX and board effectiveness, although with a 

P-value of 0.15 it is almost statistically significant. Table 5 therefore concludes that the results are 

robust to different model specifications and are still consistent with the predetermined hypothesis 

and earlier stated predictions.

6.4 SOX and firm performance
In this section, hypothesis 2 is tested to examine the effect of SOX on firm performance. A Tobit 

regression model is used, which is based on the approach by Ahmed et al (2010), to examine if 

after the enactment of SOX, firm performance changes.

Table 6
The impact of SOX on firm performanceThe impact of SOX on firm performanceThe impact of SOX on firm performanceThe impact of SOX on firm performance
independent variablesindependent variables predicted signspredicted signs ROA Tobins' QTobins' QTobins' Q
SOX - -0,008 -0,648

(0.00)*** (0.00)***
Asset_Turn + 0,037 -0,205

(0.00)*** (0.12)
Lag_BTM - -0,105 -2,259

(0.00)*** (0.00)***
Leverage - -0,059 -2,770

(0.01) (0.00)***
Size +/- -0,006 -0,268

(0.05)** (0.00)***
∆Revenue + 0,034 1,939

(0.00)*** (0.00)***
∆GDP + 0,224 0,259

(0.00)*** (0.89)
Maturity +/- 0,000 -0,003

(0.03)** (0.04)**

Fixed firm effectsFixed firm effects Yes Yes

Adjusted R² 0,38 0,38
Number of observationsNumber of observations 2605 2605
This table provides the results of the regressions of operating profitability measures on post-SOX year indicators, controlling for 
economic determinants and firm characteristics. A Tobit model is used for estimates, where the dependent variables are censored 
at zero. P-values are reported in the parentheses, where *,**,*** indicate significance at the 10%, 5% and 1%, respectively

This table provides the results of the regressions of operating profitability measures on post-SOX year indicators, controlling for 
economic determinants and firm characteristics. A Tobit model is used for estimates, where the dependent variables are censored 
at zero. P-values are reported in the parentheses, where *,**,*** indicate significance at the 10%, 5% and 1%, respectively
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at zero. P-values are reported in the parentheses, where *,**,*** indicate significance at the 10%, 5% and 1%, respectively

This table provides the results of the regressions of operating profitability measures on post-SOX year indicators, controlling for 
economic determinants and firm characteristics. A Tobit model is used for estimates, where the dependent variables are censored 
at zero. P-values are reported in the parentheses, where *,**,*** indicate significance at the 10%, 5% and 1%, respectively
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at zero. P-values are reported in the parentheses, where *,**,*** indicate significance at the 10%, 5% and 1%, respectively

This table provides the results of the regressions of operating profitability measures on post-SOX year indicators, controlling for 
economic determinants and firm characteristics. A Tobit model is used for estimates, where the dependent variables are censored 
at zero. P-values are reported in the parentheses, where *,**,*** indicate significance at the 10%, 5% and 1%, respectively

	 Table 6 reports the empirical findings of equation 5 and 6. In equation 5, the dependent 

variable is return on assets (ROA) and the independent variable is the post-SOX indicator (SOX). 

Table 6 reports a negative and statistically significant association (P<0.01) between ROA and 

SOX. Furthermore, the magnitude of the coefficient implies that, ceteris paribus, a one-standard 

deviation increase in SOX is associated with a 0.8% decrease in ROA. This result suggest that 

after the enactment of SOX, firms experience a decrease of 0.8% in firm performance expressed 

by ROA. This is consistent with earlier studies on the relationship between firm performance and 

SOX. For instance, Ahmed et al (2010), provide evidence on the increased net-cost of the 

enactment of SOX. They find empirical evidence that after SOX, firms experience declines in firm 
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performance expressed by cash-flow profit of 1.3% of assets and 1.8% of revenue. Therefore, 

these findings provide empirical support for hypothesis 2a, which suggest that after the 

enactment of SOX, firm performance is negative, reflected by ROA.. 

 Equation 5 controls for different determinants that could effect the dependent variable. The 

control variables consist (Asset_Turn) turnover ratio as a proxy for firm efficiency, (Lag_BTM) the 

lag book-to-market ratio controls for firms' growth opportunity, (Lev) leverage controls for a firms  

risk, (ΔRevenue) the year-over-year percentage change in revenues, to control for economic 

conditions that manifest at the firm level and (ΔGDP) the percentage change in U.S. gross 

domestic product during the year to capture broader shifts in macro-economic conditions. 

Furthermore, (Size) the natural logarithm of total assets, is included in Equation 5, to control for 

other unobservable firm-specific characteristics associated with operating performance.

	 As predicted, ROA shows a positive relationship with Asset_Turn. This implies that indeed 

more efficient firms experience stronger firm performance, expressed by ROA. In addition, this 

result is in line with Ahmed et al. (2010), who find a similar result between firm profitability and firm 

efficiency.

	 The measure for a firms growth opportunities (Lag_BTM) is negatively related to ROA and 

is consistent with the predicted sign. This suggest that that firms with higher-growth opportunities 

(low Lag_BTM) experience better firm performance. Again, this result is in line with Ahmed et al. 

(2010), who find a similar result between firm profitability and a firms growth opportunities. 

Leverage is in line with the predicted sign, however not significant at any conventional level. The 

negative relationship between Leverage and ROA suggest that, riskier firms experience less firm 

performance. Firm size (Size) is negatively related with firm performance (ROA). This implies that, 

as firm become more complex and bureaucratic, firm profitably decreases.	

 Both economic determinants, ΔRevenue and ΔGDP are positively related to ROA and 

statistically significant. This results implies that if the year-over-year percentage change in 

revenues is positive, this will lead to better firm profitability. Furthermore, the positive percentage 

change in U.S. gross domestic product will result in better firm profitability. The measure for 

maturity (Maturity) shows no sign, as the coefficient equals zero. Maturity, therefore, has no effect 

on the firm performance.

 For equation 6, the regression analysis is repeated by replacing the dependent variable 

with Tobin’s Q. The difference with ROA, is that Tobin’s Q is prospective and captures the 

changes in market value, where ROA is retrospective and shows historical or short term 

performance.

 Table 6 reports a negative and statistically significant (P<0.01) association between Tobin’s 

Q and SOX. Furthermore, the magnitude of the coefficient implies that, ceteris paribus, a one-

standard deviation increase in SOX is associated with a 64.8% decrease in Tobin’s Q. This result 

suggest that after the enactment of SOX, firms experience a decrease of 64.8% in firm 

performance expressed by Tobin’s Q. In comparison with ROA, the decrease in Tobin’s Q after 

SOX is quite large and economically meaningful. Therefore, these findings provide empirical 
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support for hypothesis 2b, which suggest that after the enactment of SOX, firm performance is 

negative, reflected by Tobin’s Q. 

 Equation 6 controls for different determinants that could effect the dependent variable. The 

control variables consist (Asset_Turn) turnover ratio as a proxy for firm efficiency, (Lag_BTM) the 

lag book-to-market ratio controls for firms' growth opportunity, (Lev) leverage controls for a firms  

risk, (ΔRevenue) the year-over-year percentage change in revenues, to control for economic 

conditions that manifest at the firm level and (ΔGDP) the percentage change in U.S. gross 

domestic product during the year to capture broader shifts in macro-economic conditions. 

Furthermore, (Size) the natural logarithm of total assets, is included in Equation 6, to control for 

other unobservable firm-specific characteristics associated with operating performance.

	 As predicted, ROA shows a positve relationship with Asset_Turn. This implies that indeed 

more efficient firms experience stronger firm performance, expressed by ROA. In addition, this 

result is in line with Ahmed et al. (2010), who find a similar result between firm profitability and firm 

efficiency. The measure for a firms growth opportunities (Lag_BTM) is negatively related to ROA 

and is consistent with the predicted sign. This suggest that that firms with higher-growth 

opportunities (low Lag_BTM) experience better firm performance. Again, this result is in line with 

Ahmed et al. (2010), who find a similar result between firm profitability and a firms growth 

opportunities. 

	 Leverage is in line with the predicted sign, however not significant at any conventional 

level. The negative relationship between Leverage and ROA suggest that, riskier firms experience 

less firm performance. Firm size (Size) is negatively related with firm performance (ROA). This 

implies that, as firm become more complex and bureaucratic, firm profitably decreases.	

 Both economic determinants, ΔRevenue and ΔGDP are positively related to ROA and 

statistically significant. This results implies that if the year-over-year percentage change in 

revenues is positive, this will lead to better firm profitability. Furthermore, the positive percentage 

change in U.S. gross domestic product will result in better firm profitability. The measure for 

maturity (Maturity) shows no sign, as the coefficient equals zero. Maturity, therefore, has no effect 

on the firm performance.

 As mentioned earlier, ROA and Tobin’s Q are complementing performance measures, in a 

sense that ROA is retrospective and Tobin’Q is prospective. Therefore, these findings provide 

some evidence that SOX is unbeneficial for firm performance on both short and long term. 

6.5 The effect of SOX on firm performance: Good versus Bad corporate governance
In this section, hypothesis 3 is tested to examine the effect of SOX on performance between 

strong governed and weak governed firms. Similar to Table 6, operating performance is measured 

by two different variables, which are Tobin’s Q and ROA. A Tobit regression model is used, which 

is based on the approach by Ahmed et al (2010), to examine if after the enactment of SOX, firm 

performance changes. 
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Table 7
The effect of SOX on firm performance between strongly governed and weakly governed firmsThe effect of SOX on firm performance between strongly governed and weakly governed firmsThe effect of SOX on firm performance between strongly governed and weakly governed firmsThe effect of SOX on firm performance between strongly governed and weakly governed firmsThe effect of SOX on firm performance between strongly governed and weakly governed firmsThe effect of SOX on firm performance between strongly governed and weakly governed firmsThe effect of SOX on firm performance between strongly governed and weakly governed firmsThe effect of SOX on firm performance between strongly governed and weakly governed firms
Independent variablesIndependent variables predicted signspredicted signs ROA Tobins' Q
SOX - 0,012 -1,524

(0.23) (0.00)***
GovernanceGovernance +/- 0,002 -0,125

(0.03)** (0.00)***
SOX * GovernanceSOX * Governance +/- -0,002 0,090

(0.03)** (0.00)***
Asset_Turn + 0,037 -0,204

(0.00)*** (0.12)
Lag_BTM - -0,107 -2,170

(0.00)*** (0.00)***
Leverage - -0,062 -2,572

(0.01)*** (0.00)***
Size +/- -0,006 -0,276

(0.05)* (0.00)***
∆Revenue + 0,036 1,866

(0.00)*** (0.00)***
∆GDP + 0,227 0,106

(0.00)*** (0.95)
Maturity +/- 0,000 -0,002

(0.04)** (0.14)

Fixed firm effectsFixed firm effects Yes Yes

Adjusted R² 0,32 0,27
Number of observationsNumber of observations 2591 2591
This table provides the results of the regressions of operating profitability measures on post-SOX year 
indicators and governance measures, controlling for economic determinants and firm characteristics. A 
Tobit model is used for estimates, where the dependent variables are censored at zero. P-values are 
reported in the parentheses, where *,**,*** indicate significance at the 10%, 5% and 1%, respectively

This table provides the results of the regressions of operating profitability measures on post-SOX year 
indicators and governance measures, controlling for economic determinants and firm characteristics. A 
Tobit model is used for estimates, where the dependent variables are censored at zero. P-values are 
reported in the parentheses, where *,**,*** indicate significance at the 10%, 5% and 1%, respectively
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indicators and governance measures, controlling for economic determinants and firm characteristics. A 
Tobit model is used for estimates, where the dependent variables are censored at zero. P-values are 
reported in the parentheses, where *,**,*** indicate significance at the 10%, 5% and 1%, respectively
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reported in the parentheses, where *,**,*** indicate significance at the 10%, 5% and 1%, respectively
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reported in the parentheses, where *,**,*** indicate significance at the 10%, 5% and 1%, respectively
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indicators and governance measures, controlling for economic determinants and firm characteristics. A 
Tobit model is used for estimates, where the dependent variables are censored at zero. P-values are 
reported in the parentheses, where *,**,*** indicate significance at the 10%, 5% and 1%, respectively

This table provides the results of the regressions of operating profitability measures on post-SOX year 
indicators and governance measures, controlling for economic determinants and firm characteristics. A 
Tobit model is used for estimates, where the dependent variables are censored at zero. P-values are 
reported in the parentheses, where *,**,*** indicate significance at the 10%, 5% and 1%, respectively

This table provides the results of the regressions of operating profitability measures on post-SOX year 
indicators and governance measures, controlling for economic determinants and firm characteristics. A 
Tobit model is used for estimates, where the dependent variables are censored at zero. P-values are 
reported in the parentheses, where *,**,*** indicate significance at the 10%, 5% and 1%, respectively

This table provides the results of the regressions of operating profitability measures on post-SOX year 
indicators and governance measures, controlling for economic determinants and firm characteristics. A 
Tobit model is used for estimates, where the dependent variables are censored at zero. P-values are 
reported in the parentheses, where *,**,*** indicate significance at the 10%, 5% and 1%, respectively

Table 7 reports the empirical findings of equation 7 and 8. In equation 7, the dependent variable is 

return on assets (ROA) and the independent variables consist of is the post-SOX indicator (SOX) 

and a measure for corporate governance (Governance). In order to see if after SOX a significant 

difference arises between weak and strong governed firms in how they experience firm 

performance, an interaction term between SOX and Governance is employed.

	 The relationship between SOX and ROA is positive, although not statistically significant at 

any conventional level. Governance is positively related to ROA and statistically significant at the 

5% level (P<0.05). The magnitude of the coefficient implies that, ceteris paribus, a one-standard 

deviation increase in Governance is associated with a 0.2% increase in ROA. This suggest that 

weak governed firms show a small increase in firm performance, expressed by ROA. An 

explanation for this is, that as ROA is an accounting-based performance measure, it does not 

capture changes in market value. Thus, only the costs of increased governance mechanisms is 

reflected in ROA. 

	 The interaction term between SOX and Governance shows a negative relationship with 

ROA and is statistically significant at the 5% level (P<0.05). The magnitude of the coefficient 

implies that, ceteris paribus, a one-standard deviation increase in Governance is associated with 
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a 0.2% decrease in ROA. This implies that after SOX, strong governed firms experience stronger 

firm performance in contrast with weak governed firms. A reason for this, is that strong governed 

firms incur less cost to be compliant with SOX madates, in contrast with weak governed firms. 

Since ROA is an accounting-based profitability measure, based on historical firm performance. No 

conclusions can be made if implementing good governance structures is value enhancing.

 For equation 8, the regression analysis is repeated by replacing the dependent variable 

with Tobin’s Q. The difference with ROA, is that Tobin’s Q is prospective and captures the 

changes in market value, where ROA is retrospective and shows historical or short term 

performance. Table 7 reports a negative and statistically significant (P<0.01) association between 

Tobin’s Q and SOX. Furthermore, the magnitude of the coefficient implies that, ceteris paribus, a 

one-standard deviation increase in SOX is associated with a 152.4% decrease in Tobin’s Q. This 

result suggest that after the enactment of SOX, firms experience a decrease of 152.4% in firm 

performance expressed by Tobin’s Q. 

 The measure for corporate governance (Governance) is negatively related to Tobin’s Q and 

statistically significant at the 1% level (P<0.01). Furthermore, the magnitude of the coefficient 

implies that, ceteris paribus, a one-standard deviation increase in Governance is associated with 

a 12.5% decrease in Tobin’s Q. This implies that, before the enactment of SOX, strong governed 

firms experience stronger firm performance, reflected by Tobin’s Q. This results is contradicting 

with Equition 7, where ROA was the dependent variable. 

 As mentioned earlier, the difference in results come from the fact that ROA is an 

accounting-measure based on historical performance and Tobin’s Q is a market-based 

performance measure. Tobin’s Q captures the changes in firm value, thus makes it possible to see 

if good corporate governance structure maximizes shareholder value. However, ROA only 

captures the extra costs derived from implementing good corporate governance mechanisms, 

thus reflecting firm profitability in stead of a firms ability to enhance or add value. 

 The interaction between SOX and governance shows a positive association with Tobin’s Q 

and is statistically significant at the 1% level (P<0.01). The magnitude of the coefficient implies 

that, ceteris paribus, a one-standard deviation in the interaction between SOX and Governance is 

associated with a 9% increase in Tobin’s Q. This result implies that, after the enactment of SOX, 

weak governed experience more benefits from SOX than strong governed firms. An explanation 

for this, is that strong governed firms already have optimal governance structure, thus being 

compliant with SOX mandates does not maximize shareholder-value. 

	 However, weak governed firms are required by SOX to make drastic changes in their 

governance mechanisms in order to be compliant. By being compliant, weak governed firms 

greatly improve their governance mechanisms, which maximizes shareholder-value and shows 

that improving corporate governance is a value enhancing decision, as viewed by the market. 

	 Therefore, consistent with hypothesis 3b, the empirical findings are consistent with prior 

literature, and provide mixed evidence. In terms of firm profitability (ROA), SOX seems to be more 

beneficial for strong governed firms. In addition, SOX proves to be more beneficial for weak 

governed firms in maximizing shareholder-value.
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Conclusion
A substantial amount of research has been done solely on the effects SOX has on board 

structure, board size, CEO compensation, and out firm performance. However, this study is the 

first to conduct research on the influences of the enactment of SOX on the relationship between 

board effectiveness and executive compensation. This is important, since research has shown 

that board effectiveness is strongly related to executive compensation in a way that monitoring 

capacity of the board of directors and executive compensation are both manners to mitigate 

agency conflicts between ownership and management, and could therefore substitute one 

another. By increasing monitoring capacity or board effectiveness, it is predicted that less or 

different types of compensation is needed to align interest between shareholders and 

management.

	 In this study, board effectiveness reflects the effectiveness of the board of directors in 

monitoring the CEO, and executive compensation reflects the total compensation (annual salary, 

bonus, stock ownership, option grants) the CEO receives in order to make decisions that increase 

shareholder wealth. Since SOX increases independence throughout the organization, such as 

board of directors and key committees, it is expected that this will increase board effectiveness. 

By increasing board effectiveness (monitoring expenditures) less compensation (bonding 

expenditures) is needed to align interest of executives with shareholders.

 As predicted, for a sample of 411 S&P 500 firms over a period of seven years (1999 – 

2006), this study finds that board effectiveness is positively related to SOX at the 1% level, 

suggesting that the enactment of SOX increases board effectiveness by mandating governance 

provisions. Therefore, board effectiveness improves after the enactment of SOX, suggesting that 

the boards of the sample firms are more capable in monitoring there respective CEOs and 

aligning interest between management and owners. In addition, evidence shows that after SOX 

was implemented board effectiveness increased, therefore substituting the need for 

compensating CEOs more to align their interest with shareholders. This provides evidence that 

monitoring mechanisms are substitutes for bonding mechanisms. Also, SOX makes boards more 

effective in monitoring CEOs and reduces the risk that CEOs make use of their private benefits of 

control or show managerial opportunism at the cost of the owners. 

	 In conclusion, board effectiveness improves after the enactment of SOX, suggesting that 

the boards of the sample firms are more capable in monitoring there respective CEOs and 

aligning interest between management and owners. Consistent with the first hypothesis , this 

study finds evidence of  a significant inverse relationship between the different compensation 

component and board effectiveness after SOX, suggesting that after SOX was implemented 

board effectiveness increased, therefore substituting the need for compensating CEOs more to 

align their interest with shareholders. Thus providing some evidence that monitoring mechanisms 

are substitutes for bonding mechanisms. 

	 In addition, SOX makes boards more effective in monitoring CEOs and reduces the risk 

that CEOs entrench themselves at the cost of the shareholders and key stakeholders. Total 

compensation and cash compensation show a significant inverse relationship with board 

I 60



effectiveness after SOX at the 1% level, where the equity-based compensation components 

shows an inverse statistical relationship at the 5% level. Furthermore, corporate governance is 

positively related to cash compensation, providing evidence that bad governed firms compensate 

CEOs more. This is consistent with prior corporate governance literature which suggest that weak 

governed firms allow more managerial opportunistic behavior, at the cost of shareholders. 

Moreover, after SOX, evidence shows that this relationship becomes stronger, suggesting that 

after SOX weak governed firms pay their CEOs more. 

 Results on the relationship of the enactment of SOX and firm performance, is consistent 

with prior research, as findings show a negative relationship between SOX and the operating 

performance variables (ROA and Tobin’s Q) both statistically significant at the 1% level. As 

mentioned earlier, ROA and Tobin’s Q are complementing performance measures, in a sense that 

ROA is retrospective and Tobin’Q is prospective. Therefore, these findings provide some evidence 

that SOX is unbeneficial for firm performance on both short and long term. 

	 Findings on the impact of SOX on weak and strong governed firms suggest

that weak governed firms greatly improve their governance mechanisms post-SOX, maximizing 

shareholder-value and showing that improving corporate governance is a value enhancing 

decision, as viewed by the market. In terms of firm profitability (ROA), SOX seems to be more 

beneficial for strong governed firms. 

	 Since strong governed have less implementation costs to be compliant with SOX. In 

addition, SOX proves to be more beneficial for weak governed firms in maximizing shareholder-

value. Strong governed firms already reached a sub-optimal level of governance within the 

organization, therefore SOX does not prove to be beneficial for strong governed firms in 

maximizing shareholder value, in comparison with weak governed firms.

	 Overall, this study has provided empirical evidence that the enactment of SOX increases 

board effectiveness, making board of directors more capable of monitoring the CEOs to act in the 

best interest of the shareholders and maximize shareholder value. As a result of this the 

compensation received by a CEO decreases after the enactment of SOX, consistent with the 

hypothesis, providing evidence that the relationship between board effectiveness and executive 

compensation is of an inverse nature and that monitoring mechanisms and bonding mechanism 

serve as substitutes for one another. 

	 By increasing one of the mechanisms, as SOX does in terms of monitoring capabilities, the 

other mechanism will decrease and be substituted, which is reflected in the executives 

compensation. In terms of Firm performance, this study provides evidence consistent with prior 

literature, that after the enactment of SOX, firm performance decreases. Furthermore, this study 

provides evidence that SOX is more beneficial for weak governed firms in the short term, but on 

the long run strong governed firms find SOX to be the most beneficial of the two.
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Limitations and recommendations for future research 
As with any research, this study is subjected to some limitations as well. The foremost concern of 

this study is related to the temporal effects of SOX. When focussing on temporal effects of a 

certain event, it is difficult to exclude other contemporaneous determinants that could possibly 

affect the empirical findings. In particular, the examinations of firm performance after the 

enactment of SOX could be affected by other unobservable factors. To partially solve this 

problem, this study includes control variables for firm characteristics, industry fixed effects, and 

macro-economic changes (for the tests on firm performance). 

	 As Ahmed et al. (2010) suggest, an ideal solution for this problem would be to include a 

control sample of firms which are not subjected to SOX mandates. However, as the control group 

would consist of large foreign or dual listed firms, both samples would not match perfectly. The 

difference between the control group and the group with SOX would differ to much, in terms of 

different legal systems, possibly differences in accounting standards (U.S. GAAP versus IFRS), 

other unobservable macro-economic changes and cultural aspects that leads to differences in 

firm characteristics.       

	 Another important limitation of this study, is that recent financial crisis is not included in 

the post-SOX period while the DotCom crisis is included in the pre-SOX period. This could lead to 

arguments, suggesting that the empirical findings derived from this study are coincide with the 

time trend. However, if this was the case, the empirical findings on firm performance should be in 

favour of SOX, reporting increased firm performance in the post-SOX. As mentioned earlier, this is 

not the case. The empirical results suggest the opposite and are therefore not consistent with the 

economic time trend, both in accounting based and market based performance measures.

	 For future research it would be interesting to see if increased board effectiveness 

outweighs the cost of attracting outside-independent directors. Prior research on SOX and board 

structure reports an increase in board size and director compensation. Therefore, it is important to 

know that the increased monitoring costs outweigh the increased board effectiveness. For 

instance, if monitoring costs do not outweigh the increased board effectiveness, would it not be 

easier for the respective firms to compensate their CEOs more and in sum incur less costs related 

to the agency problem. Future research could contribute to the existing literature in a way that 

monitoring mechanisms are cost effective. 
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APPENDIX A. Variable definition (alphabetical order)  
TotComp = 	 total compensation a CEO receives in year t, the total compensation is a sum of the 

	 	 base salary component, bonus compensation, stock compensation and options 

	 	 compensation and other annual compensation;

EquityComp =	 the option and stock grants a CEO receives in year t, where the option grants are 

	 	 computed using Black-Scholes formula, and the stock grants are computed as the 

	 	 stock grants received times closing price shares;

CashComp =	 the annual salary and bonus a CEO receives in year t, the cash compensation is a 

	 	 sum of the base salary and a bonus component;

BoardEff = 	 Board effectiveness is an index variable based on board size, board independence CEO 

	 	 duality, additional seats held by outside directors, ownership by outside directors calculated 

	 	 as outsiders divided by common shares outstanding, and a ratio of outside owner directors 

	 	 divided by total outside directors. Index scores range from 0 to 4, where 4 is the highest 

	 	 score and 0 the lowest score. The scores are based on quantiles of the full sample;

SOX = 	 	 a dummy variable of 1 for the post-SOX years (2003-2006), 0 for pre-SOX years 

	 	 (1999-2002); 

Governance = 	 The governance variable expresses the number of provisions that are in place, that 

	 	 decrease shareholder rights, and therefore corporate governance within the firm. The values 

	 	 range from 24, indicating that all provisions that reduce shareholders are in place, to 0, 

	 	 indicating that none of the provision are in place. Gomper, Ishii and Metrick (2003) refer to 

	 	 companies with a G-index of 5 or less as Democracies and to companies with a G-index of 

	 	 14 or higher as Dictatorships.

Tobin’s Q =  (((share price * common shares outstanding) + preferred stock + short-term liabilities net of 

  short-term assets + book value of long-term debt) / book value of assets);

ROA =  ROA (operating income / book value of firm’s total assets at end of t);

Size = 	 	 Size is a measure used to reflect the size of the firm,and is computed as the natural 

	 	 logarithm of the book value of the assets within a firm;

MarketCap= Size is a measure used to reflect the size of the firm, computed as the natural logarithm of 

  the firm’s market capitalization (common shares outstanding * closing price),

Boardage =	 the mean age of the members of board in a firm at year t;

CEOage =	 The age of a CEO in a firm at year t;

Tenure = 	 The number of years the CEO has been in office at the same firm;

Maturity = 	 The age of the firm at year t;

AssetTurn =	 annual revenues scaled by fiscal-year end total assets;

LagBTM =	 prior fiscal-year end book value of equity to prior fiscal-year end market value of equity;

Leverage =	 fiscal-year end total long-term debt to fiscal-year end total assets;

∆Revenue = the annual percentage change in revenues;

∆GDP = the annual percentage change in the U.S. gross domestic product.
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APPENDIX B. Pearson (Spearman) correlation 
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APPENDIX C. Board effectiveness index 

Component Quantile
20% 40% 60% 80%

Average directorships per director within a firm 1 1 1 1

Score 1 1 1 1

Board size: number of board members per firm 8 10 11 12

Score 4 3 2 1
Board independence: independent 
board members scaled by total board members 0,57 0,69 0,78 0,85
Score 1 2 3 4

Outside directors with ownership scaled
by total outside directors 0,89 0,89 0,89 0,89
Score 1 1 1 1

CEO duality: if CEO is also chairman of the board 0 1 1 1

Score 0 0 0 4

Component Based on literatureBased on literatureBased on literature

Average directorships per director within a firm >= 3 2 1 0

Score 0 1 3 5

Board size: number of board members per firm

Optimal board size: 7 5=< 6 7 8 9 >=10

Score 1 3 5 3 1 0

Board independence: independent board 
members scaled by total board members =<50% 51% -60% 61%-70% 71% -80% 81%-90% 91%-100

Score 0 1 2 3 4 5

CEO duality: if CEO is also chairman of the board No Yes

Score 5 0

Outside directors with ownership scaled
by total outside directors =<50% 51% -60% 61%-70% 71% -80% 81%-90% 91%-100

Score 0 1 2 3 4 5

I 70



I 71


