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Source: Warren Buffett at NBC Nightly News, October 29, 2007 (http://www.cnbc.com/id/21553857/)

Preface
This master thesis is the concluding part of the master’s program Accounting and Finance. This master’s program is part of the study Economics and Business at the Erasmus School of Economics of the Erasmus University Rotterdam.

I became especially interested in the topic of CEO compensation after reading the book “Het grote graaien” (The Big Grab) of Van Uffelen (2008). This book provides an overview of the discussion on executive compensation over the past 25 years. The transcription of a part of an interview with Warren Buffet (1930-) on the front page of this master thesis, points out that the debate on executive pay also takes place in the United States. In the view of Buffett CEO pay should be linked to performance. Pay-for-performance is in the critical book of Van Uffelen (2008) described as a myth. However, in the book it is also recognized that the pay-performance relationship in the Netherlands has not been examined to its full extent yet. This master thesis intends to make a contribution to fill this gap by investigating if pay of CEOs of Dutch listed companies is tied to performance in the period 2002-2007. 

Acknowledgements
I would like to thank my thesis supervisor dr. Noeverman for his support, knowledge and useful comments throughout the duration of the master thesis. In addition I would like to thank 

Ms. J. Gulpers, information specialist of the Datateam of the Erasmus Date Service Centre, who provided valuable help in gathering the financial data for my research.

Bart Bootsma

Rotterdam, August 2009

Abstract

This study examines the relationship between executive pay and firm performance for Dutch listed companies for the period 2002-2007. The first part of the research examines the determinants of the level of executive compensation. Total pay is split into its primary pecuniary elements base salary, annual bonus, pensions, other compensation, options and stocks. A variety of accounting-based and capital market-based performance measures are used. Both contemporaneous and lagged relationships are investigated. The study controls for firm, time and industry characteristics. The pay-performance relationship depends on the performance measure that is used. Company size, company risk and CEO age are important determinants in explaining the level and structure of executive compensation. 

The second part of the study tries to answer the research question if changes in CEO pay are related to changes in company performance. Absolute changes are measured by the pay-performance sensitivity (PPS) and relative changes by the pay-performance elasticity (PPE). PPS of total compensation ranges between about 5 to 32 eurocents for each € 1.000 increase in company performance, dependent on the performance measure that is used. PPE of total compensation ranges between 1,82% to 4,5% for each 10% increase in company performance, dependent on the performance measure.

The results of the study suggest that the pay-performance relationship has strengthened in the period 2004-2007 compared to 2002-2003. This finding is an indication that the code Tabaksblat, which took effect in 2004, had some effect on the pay-performance relationship. Compared internationally, the pay-performance relationship in the Netherlands remains relatively low.
Keywords: CEO compensation, firm performance, pay-for-performance, agency theory, managerial power theory, the Netherlands
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1 Introduction
1.1 Background
Executive compensation has been a topic of much discussion for a long period of time. Continuous debates among employers, employees, regulators and the press about the level, structure and role of CEO compensation take place in most industrialized companies (Duffhues and Kabir 2008). Examples include Germany, France, the UK and the USA. I refer to the interview with Warren Buffet printed on the front page, as an illustration of this fact. This political, social as well as academic debate also takes place in the Netherlands. Van Uffelen (2008) gives an overview of this debate for the last 25 years. In recent years the level of executive pay has risen sharply under the influence of increased equity-based compensation (Swagerman and Terpstra 2007). The increased influence of Anglo-Saxon investors might be a prime component in this respect (Rolvink 2008). The level of compensation for Dutch CEO’s has been subject to severe criticism in recent years. The main criticism is that the level of remuneration of top executives is too high, especially in times of poor financial conditions and results. It is said that the compensation is not sufficiently connected to performance: pay-for-failure instead of pay-for-performance (e.g. Couwenbergh 2007). The public indignation has been directed to CEO compensation of many well-known companies like Ahold, Philips, Royal Dutch Shell and Unilever. In addition, CEO remuneration policy is said to be one of the causes of the current worldwide financial crisis (AFM and DNB 2009).

1.2 Purpose and research questions
The main purpose of the master thesis is to examine empirically if there is a relationship between CEO compensation and firm performance of Dutch companies listed at Euronext Amsterdam during the period 2002-2007.

This master thesis tries to answer three research questions which can be formulated as follows: 

1. What are the determinants of the level and structure of CEO compensation?
2. How strong is the relationship between top executive compensation and company performance?
3. Has the pay-performance relationship strengthened during the period 2002-2007?
These research questions will be answered by means of literature research and empirical research. In the literature review part economical theories about CEO compensation will be discussed, such as the agency theory and the results of previous research about the topic will be presented. In the empirical part of the thesis, the relationship between CEO compensation and firm performance will be investigated for Dutch companies listed at Euronext Amsterdam in the period 2002-2007. 
1.3 Relevancy
The research is relevant for several reasons. The research has both academic and practical relevance. A large body of research has been devoted to the relationship between top executive compensation and firm performance. However, these previous studies do not show unequivocal results. Some studies find a strong positive relationship between compensation and performance (e.g. Hall and Liebman 1998), other research not (e.g. Jensen and Murphy 1990). There are even a few studies that report a negative relationship (e.g. Duffhues and Kabir 2008). 

Moreover, most previous research in this area has been conducted for US firms. The European studies that have been performed focus mainly on Germany and the UK. Few research about this topic has been done based on Dutch data. A few notable exceptions are the research of Duffhues et al. (2002), Cornelisse et al. (2005), Mertens et al. (2007) and Duffhues and Kabir (2008). The study of Duffhues et al. (2002) uses an uncommon definition of compensation and a less common definition of performance. For this reason this study cannot be compared with studies based on data of other countries. The research of Cornelisse et al. (2005) is only based on two years: 2002 and 2003. This makes it difficult to draw conclusions from the results. The study of Mertens et al. (2007) includes only cash compensation (base salary and bonus). The study of Duffhues and Kabir (2008) also ignored due to data limitations an important component of incentive compensation, namely the value of executive stock options. I hope this study can make a contribution to the existing literature, by exploring the topic for Dutch listed companies, an area that has not been investigated to its full extent previously. 

Another feature of this study is, that it is able to verify how each CEO compensation element is related to company performance. Most prior research efforts have relied on a single construct of compensation (i.e. total compensation or total cash compensation). However, previous studies (e.g. McKnight and Tomkins 1999) suggested that each component of pay may be influenced by a different set of factors. 

This study is able to take this into account by subdividing compensation into its primary pecuniary components base salary, annual bonus, pensions, other compensation, options and stocks and investigating which factors determine the level of each compensation element. 

Besides the relevance of the research from a theoretical point of view, it is also of practical relevance to conduct the research for Dutch listed companies. Since 2004 the Dutch Corporate Governance Code
 (also known as code Tabaksblat, named after the chairman of the Corporate Governance Committee) is applicable to all companies whose registered office is in the Netherlands and whose shares are officially listed on a stock exchange. This code advices a strong connection between compensation and performance of top executives (paragraph II.2 of the Code Tabaksblat 2003). Investigating how strong the relationship between remuneration of top executives and the performance of the company is, is useful to monitor this aspect of the code (Van Praag 2005). If the assumed relationship between CEO compensation and company performance does not exist, sharpened monitoring and rules and regulations about CEO compensation may be necessary. The remuneration of top executives plays also an important role in the evaluation report of the Dutch corporate governance code (Monitoring Committee Corporate Governance 2008).

In addition, mapping the determinants of CEO compensation and investigating the pay-performance relationship for Dutch listed companies over several years can be helpful to see the big picture. In the current debate in the Netherlands about CEO compensation most attention is focused on some excesses. The compensation of Bennink (Numico) and Groenink (ABN-Amro) after the acquisition of Numico and ABN-Amro respectively are two examples in this respect (e.g. Couwenberg 2007). 

1.4 Structure

The remainder of this paper is structured as follows. Section 2 will discuss the theoretical background. The section will describe economic theories about CEO compensation. The traditional agency theory will be presented, as well as alternative theories like the managerial power theory. 

Section 3 will provide a more detailed insights into the dimensions and elements of performance pay for executives. In section 4 a literature overview is presented about previous studies that have examined the relationship between CEO compensation and firm performance.  

Section 5 will place the subject in a Dutch context, by mentioning some distinct governance features of Dutch listed firms. Section 6 will describe the design of the research that will be conducted in this master thesis. This section includes a description of the research methodology, research models and reliability and validity issues. Section 7 will present the results of the conducted empirical research. Every section will end with drawing the main conclusions of the section. Finally, section 8 summarizes the main conclusions of this master thesis.

2 Theoretical background

2.1 Introduction

In the introduction it was stated that top executive compensation has been a topic of much debate for a long period of time. The discussion dates back more than four centuries to the year 1602. In this year the Dutch East India Company (in Dutch: Vereenigde Oost-Indische Compagnie (VOC)) was established.
 The company was the first in the world to issue stock. The VOC was a limited-liability company. The capital was made available permanently during the lifetime of the company. Shares could be exchanged on the Amsterdam Stock Exchange. This resulted in a separation of ownership and control. Investors (participanten) were the owners of the company and managers (bewindhebbers) were in control of the company (Bulten and Jansen 2009). This made risk diversification possible and made it more easy to attain capital (e.g. Brealy et al. 2006). This separation of ownership and control could also lead to problems like a lack of transparency and accountability and self-enrichment (Frentrop 2002). Corporate governance, of which top- executive compensation is an important part, should solve these problems. But what is corporate governance? This question will be answered in general terms in paragraph 2.2. Paragraph 2.3 will present the agency theory. Paragraph 2.4 will discuss the stockholder
 and stakeholder theory. Paragraph 2.5 will mention two alternative theories for the agency theory: the managerial power theory and the tournament theory. Paragraph 2.6 will hypothesize the relationship between CEO compensation and company performance based on these theories. Finally, paragraph 2.7 concludes.  

2.2 Corporate governance
Before describing different theories about executive compensation it is useful to place the subject in the broader context of corporate governance. CEO compensation is part of corporate governance. However, defining corporate governance is not easy. Although corporate governance is a much debated topic, a generally accepted definition is not available. To gain more insight in what corporate governance is, a distinction can be made between a business administrative, juridical, economical and management control view (Strikwerda 2002). 

From the business administration view, corporate governance is about taking initiative and entrepreneurship. The kernel of the business administration approach of corporate governance are the governance tasks prévoyance, organization, commandement (motiver), coordination, contrôler (Fayol 1916). 
The juridical approach emphasizes the responsibility and liability of management to the enterprise as a corporate body and to third parties. The enterprise is a corporate body that is managed by natural persons. Managers are responsible to others for their actions. The governance of corporations can be compared to political democracy (e.g. Gompers et al. 2003 and Van de Krans 2009). Three institutions can be distinguished: voters (stockholders), representatives (supervisory board members) and bureaucrats (management board members). Every institution performs its own task. There should be separation of powers. Between these powers a system of checks and balances should exist. These thoughts go back to the work of Montesquieu (1748). How this system works in the Netherlands will be discussed in more detail in section 5.

The management control view of corporate governance is mainly internally focused. This view is concerned with controlling the behaviors of top management. Corporate governance and management control are inextricably linked (Merchant and Van der Stede 2007). This view is further elaborated in paragraph 2.3.5(1) when the internal control system is described.

Coase laid the foundation for the economic approach in 1937 (Coase 1991). The economic organization theory uses four criteria to assess whether or not there is good corporate governance. First, the management should coordinate their activities more effective and efficient than the market mechanism is able to do (Coase 1991). Second, the management should use the invested capital better than the capital market is able to do. Third, the management should be able to perform better with the assets of the enterprise compared to the situation in which the assets would be autonomous with respect to the ownership structure (Goold and Campbell 1987). Finally, the management should be able to restructure the enterprise without external pressure or interventions, such as hostile takeovers and break-ups (Donaldson 1994). Corporate governance is from an economic point of view about “(…) the ways in which suppliers of finance to corporations assure themselves of getting a return on their investment” (Shleifer and Vishny 1997, p.737).

Corporate governance will be approached in this master thesis primarily from the economic point of view. The agency theory and alternative theories, which will be discussed in the next paragraphs, are part of this economic approach to corporate governance. Furthermore, the stakeholder – stockholder discussion (paragraph 2.4) is also part of this economic approach.

However, in the Netherlands the other approaches of corporate governance are also emphasized in making demands on the governance of companies. This is apparent from the view of the Dutch Committee on Corporate Governance (committee Peters): “governance means management and power, responsibility and influence and accountability and supervision. In this respect integrity and transparency play an important role” (Committee on Corporate Governance 1997). The Dutch corporate governance system will be presented in section 5.

2.3 Agency theory
2.3.1 Separation of ownership and control
The example of the VOC mentioned in the introduction shows that when ownership and control are separated in a company, this can lead to conflicts of interest. Adam Smith already noticed this in 1776 in The Wealth of Nations (pp.669-700 in Cannan, ed. (1937)): 

“The directors of such companies (with a separation of ownership and control, AAB), however, being the managers rather of other people’s money than of their own, it cannot well be expected, that they should watch over it with the same anxious vigilance with which the partners in a private copartnery frequently watch over their own. Like the stewards of a rich man, they are apt to consider attention to small matters as not for their master’s honour, and very easily give themselves a dispensation from having it. Negligence and profusion, therefore, must always prevail, more or less, in the management of the affairs of such a company.”  

This quote of Adam Smith shows the essence of the corporate governance problem. The principle of separation of ownership and control has been further elaborated by Berle and Means (1932) and has since then played an important role in the agency theory. The publication of the article Theory of the Firm: Managerial Behavior, Agency Costs and Ownership (Jensen and Meckling 1976) laid the foundation of the agency theory. The authors define an agency relationship as a contract under which one or more persons (the principal(s)) engage another person (the agent) to perform some service on their behalf. 

This involves for the principal delegating of some decision making authority to the agent. A firm is defined by Jensen and Meckling as a nexus for a set of contracting relationships among individuals. 

2.3.2 Assumptions

Agency theory is based on a number of assumptions (Eisenhardt 1989). First a conflict of interest should exist between the principal and the agent. A second assumption is asymmetric information. This means that the agent has more information than the principal. Obtainment of information by the principal is not costless. Because the principal cannot perfectly monitor the actions of the agent, the agent has some discretion in its executive activities. The agent can use this information asymmetry to his own advantage, instead of pursuing the objectives of the principal. 

Information asymmetry leads to uncertainty (Levinthal 1988). This uncertainty is apparent in two situations of incomplete information. The first situation refers to hidden action. In this case the principal cannot monitor the actions and decisions of the agent completely. The moral hazard problem plays a role then. The agent does not bear the full consequences of its actions, and has therefore a tendency to act less carefully than he otherwise would.

The second situation is called hidden information. In this case the principal has less information than the agent. The agent can exploit this information disadvantage of the principal. Adverse selection plays a role then. This means that it is difficult to select the right agents (See also Akerlof 1970). 

Besides a conflict of interest and information asymmetry, a third condition is necessary for the principal-agent problem. The principal and agent should have different risk characteristics.

2.3.3 Agency costs

If both the agent and the principal are utility maximizers, it is possible that the agent will not always act in the best interest of the principal. The principal can give appropriate incentives to the agent and monitor the activities of the agent to solve the principal-agent problem. Moreover, the principal can make sure that the agent will not take certain actions that would harm the principal or make sure that the principal will be compensated if the agent does take such actions (bonding costs). 

Despite these monitoring and bonding costs, the divergence of interests between the principal and agent cannot be solved completely. The money equivalent of the reduction in welfare of the principal as a consequence of the divergence is called a residual loss. The sum of monitoring expenditures by the principal, bonding expenditures by the agent and the residual loss form the agency costs (Jensen Meckling 1976). 

2.3.4 Stockholders and management

The relationship between stockholders and the management of a company is an example of an agency relationship. The separation of ownership and control of the company with the stockholders as principals and the management as agents gives rise to the principal-agent problem. Stockholders have delegated decision authority of the company to the management. But management has not the same interests as stockholders. Stockholders maximize the return on their investment in the company and strive to long-term stockholder value creation. For a part management has other interests: their own career and welfare. Managers prefer to run large businesses rather than small ones, other things equal. This may not be in the best interest of the stockholders, as this ‘empire building’ may not result in investing in positive net present value projects (Brealy et al. 2006). Another problem is managerial entrenchment (Shleifer and Vishny 1989). Managers will invest in projects that fit with their personal skills, to improve their value for the company. This temptation to overinvest, apparent in empire building and managerial entrenchment, is called the free-cash-flow problem by Jensen (1986).
Information asymmetry is also apparent. Management has more information than the stockholders. Moreover, management and stockholders have different risk characteristics. In general, stockholders hold a diversified portfolio of stocks and are risk-neutral. Managers are for their career and human capital dependent on one specific company and are for that reason risk averse (Mehran 1995). 

2.3.5 Solutions to the agency problem

Different solutions are possible to solve the principal-agent problem. Examples are an internal control system (e.g. Fama and Jensen 1983), the labor market for managers (e.g. Fama 1980; Jensen and Murphy 1990), the market for corporate control (e.g. McColgan 2001; Jensen and Ruback 1983), the financial structure of the company (e.g. Easterbrook 1984; Jensen 1986) and executive remuneration (e.g. Jensen and Murphy 1990; Jensen et al. 2004). These examples are not limitative. These solutions will be discussed briefly in this paragraph. The remuneration of management, the topic of this thesis, will be discussed more extensively in the next section.  

(1) Internal control system

To reduce agency conflicts a company can establish an internal control system. Fama and Jensen (1983) discuss such a system. The authors present a four step decision process that takes place in a company:

(i) initiation – generation of proposals for resource utilization and structuring of contracts;

(ii) ratification – choice of the decision initiatives to be implemented;

(iii) implementation – execution of ratified decision;

(iv) monitoring – measurement of the performance of decision agents and implementation of rewards.

Further, Fama and Jensen distinguish management and control. The initiation and implementation function are combined in the term decision management and the ratification and monitoring function in the term decision control. Decision management and decision control should be executed by different persons. Decision management is the task of the management board and decision control is the task of the supervisory board. The supervisory board has the power to fire the managers if they perform bad.
 This has a disciplinary function that can reduce agency problems. The corporate governance and legal system in general can also have a disciplinary function by giving rules for managers with respect to their behavior (Jensen 1993).

(2) Labor market for managers

The managerial labor market means that managers will be compensated in line with the expectation of the market about to what extent the manager pursues the interests of the stockholders. This expectation is based on the performances of the manager in the past (Fama 1980). Equilibrium on the managerial labor market will result in less compensation for managers who performed bad (Jensen and Murphy 1990).

(3) Market for corporate control

If managers do not cope efficiently with the resources of the company, the market for corporate control can make sure that the assets of the company become available to more efficient managers. The threat of a takeover works for the manager as a disciplinary mechanism to align its interests with the interests of the stockholders (McColgan 2001). Because of the existence of takeover costs, the takeover threat is not sufficient to get complete congruence between the goals of managers and stockholders (Jensen and Ruback 1983). 

(4) Financial structure

Using more debt in comparison to equity in financing the company makes it easier to give managers a larger stake of stocks in the company (Jensen and Meckling 1976). Moreover, more debt binds managers contractually to pay a future cash flow. Further, financing with debt leads to monitoring by external investors, which can reduce agency problems (Easterbrook 1984). Paying dividends also diminish agency problems, but to a lesser extent than debt (Jensen 1986). 

2.3.6 Evaluation agency theory

How should the agency theory be evaluated? The conflicts of interest between management and stockholders of the agency theory, definitely play a role in practice (Boot and Soeting 2004). However, it is difficult to test whether the theory is empirically valid (Eisenhardt 1989). Especially Perrow (1986) criticized the agency theory for that reason. A same judgment is possible for the underlying assumptions of the theory. Agency theory builds further on neoclassical assumptions such as individual utility maximization, rational decision making and perfect capital markets, with exception of information asymmetry and conflicts of interest which are not part of neoclassical theory. It can be questioned whether or not these assumptions are right. However, this criticism can be turned aside by citing Milton Friedman. According to Friedman the assumptions of a theory are not that important. A theory should only be judged on its predictions (Friedman 1953). This vision is known as the F-twist. If this view is applied to the agency theory, it can be said that the recent corporate governance problems are corresponding with the conclusions of the agency theory. 

Much of the recent major business scandals, like Enron, WorldCom and Royal Ahold
 in the Netherlands, seem to stem (at least for a part) from the conflict of interest between management and stockholders. Management pursues their own objectives (self-serving behavior) and stockholders are not sufficiently able to align the behavior of their managers with their own interests (e.g. Boot and Soeting 2004, Arnold and De Lange 2004, Clarke 2004). 

An important criticism of the agency theory is that the stockholders in reality do not behave like the principals in the theory (Boot and Soeting 2004). In reality there is often not one principal that monitors the agent. Large companies have many stockholders. Small stockholders are not able to take up the role of principal. Stocks are often more seen as commodities than as a part of the ownership of the company (Crowther and Jatana 2005). Shareholder activism involves costs. Free rider behavior becomes apparent (McColgan 2001). It is not in the interest of a small stockholder to monitor management. This would be very costly for this small stockholder, and all other stockholders would be benefited by the monitoring activities of this one stockholder, without paying anything for it. Liquidity and diversification of stock ownership and a disciplinary role of stockholders are opposites (Coffee 1991, Bhide 1993). 

2.4 Stockholder and stakeholder approach

The agency theory, with the stockholder as principal, assumes that stockholders are the owners of the company. This view is common in the Anglo-Saxon region and is known as the stockholder approach. The agency relationship central in this theory is the one between management and stockholders, as discussed previously in paragraph 2.3.4. The continental European model differs from the Anglo-Saxon model in a way that it has a broader perspective. All parties concerning the company are taken into consideration. This model is known as the stakeholder model. The term stakeholder was for the first time used by Ansoff (1965). A stakeholder is defined by Freeman (1984, p.46) as follows: 

A stakeholder in an organization is any group or individual who can affect or is affected by the achievement of the organization’s objectives. 
Examples of stakeholders are, besides stockholders, employees, clients and suppliers. A risk of this approach is that the group of stakeholders becomes too large. Jensen (2000, p.2) states in this context that “accountability to many is accountability to none”. 

Agency theory points out that the management should follow the interest of one stakeholder, the stockholders. The interests of other stakeholders should only be taken into account for as far as they contribute to maximization of stockholder value. The stakeholder approach states that more stakeholders are involved in the company. A multitude of agency relationships can be distinguished. In this approach, not stockholder value should be maximized, but stakeholder value. Value creation should not only flow to the stockholders, but to all stakeholders. However, a problem in this is, that stakeholder value is very difficult to measure, so the management cannot be evaluated and compensated properly on the creation of stakeholder value (Strikwerda 2002).

The agency theory with the stockholder approach and the stakeholder theory can be seen as two completely different, competing approaches. Nevertheless, both have in common that the management should follow the interests of others: stockholders or more general stakeholders. Comparing the theses of Friedman (1970) and Goodpaster (1991) shows that a synthesis between both approaches is possible. Friedman supported the stockholder approach. The manager is hired to serve the interests of the stockholders. This means in the vision of Friedman that management has “to make as much money as possible.” Managers of corporations should not engage in social ends. These are goals that do not fit with the goal of profit maximization. “The social responsibility of firms is to increase profits.” Goodpaster advocates a stakeholder approach. The interest of all stakeholders of companies should be taken into consideration by management. 

Both authors differentiate their approach. Friedman states that there is an important limitation in the strive for profit maximization. In serving the interests of the stockholders, management should conform to the basic rules of society embodied both in law and ethical custom. So management should in the end take interests of others into consideration.

Goodpaster points out that there are good reasons to assume that the relationship between managers and stockholders is different in kind than the relationship between management and other stakeholders. The obligations of agents to principals are stronger than those of agents to third parties. Goodpaster formulates a stakeholder paradox: from the one hand it seems ethical to place equal weights on the interests of all stakeholders, from the other hand it seems ethical that management takes its special responsibility to the stockholders. 

Goodpaster tries to find the solution to this paradox in the nemo dat quod non habet principle. This means literally no one can give what one does not have. Goodpaster means with this principle that management should follow their special responsibility to the stockholders, but not if this is in conflict with reasonable ethical expectations of society. 

Although both approaches have a different starting point, from the previous discussion it follows that both approaches are not fundamentally different if their nuances are taken into consideration. The management should serve the interests of the company (the stockholders), and at the same time take the corporate social responsibility into account. In other words maximizing stockholder value, taking into consideration the interests of all stakeholders of the company. Section 5 will describe the Dutch point of view in this discussion. It will show that the Dutch system is a unique combination of the Anglo-Saxon and continental-European model (Swagerman and Terpstra 2007).

2.5 Alternative theories

From the previous discussion it follows that agency theory supposes a positive relationship between performance pay for executives and company performance. The application of performance pay can diminish value destruction (agency costs). By connecting the remuneration of a manager to a performance measure that is in line with the objectives of the stockholder, the conflict of interest can be diminished. There will be less moral hazard and adverse selection problems. However, the evaluation of the agency theory shows also some criticism of the theory. 

For that reason it will be useful to discuss some alternative theories about the link between remuneration of managers and company performance. Two of these theories will be discussed in this paragraph: the managerial power theory (paragraph 2.5.1) and the tournament theory (paragraph 2.5.2). 

2.5.1 Managerial power theory 

The managerial power theory dates back to the work of the famous economist Galbraith. Galbraith coined the term “managerial capitalism” in the book The New Industrial State (1967). This term refers to the view that managers detain more power and influence than the stockholders on the decisional and directional process. Recently there is renewed interest in this theory (e.g. Bebchuk and Fried 2004; 2006; Bebchuk et al. 2002; Jensen and Murphy 2004). 

Bebchuk and Fried (2004) state that there is “pay without performance”. The authors explain this with their managerial approach to executive compensation. From this point of view, the remuneration of top executives is not an instrument to reduce the agency problem, but it can be seen as part of the agency problem. Managers in companies in which stock ownership is divided over many small stockholders have themselves a substantial influence on their own compensation. Due to the dispersed ownership, managers can use their influence to get high compensation which is in booming times strongly connected to stock prices and in bad economic times not (Bebchuk and Fried 2003). So executive compensation should in this theory not be seen as a tool to align the interests between stockholders and managers. To understand the processes of setting pay the actual conditions under which pay is set should be taken into account. In the agency theory optimal contracting is assumed. Executive compensation can only take place at arm’s length contracting, which means careful processes and procedures in which the contract consists of incentives to maximize stockholder value (Jensen and Meckling 1976). 

The managerial power approach results in sub-optimal incentives and the associated act of rent extraction plays a role. Managers with power are able to extract rents and managers with more power can extract more rents. Rents are defined as value in excess of what managers would receive under optimal contracting (Bebchuk et al. 2002). The amount of compensation that is paid to managers is camouflaged from the eyes of stockholders and other stakeholders, so that it is no more related to corporate performance. 

Although the managerial power approach is from a conceptual point of view quite different from the optimal contracting approach, Bebchuk and Fried (2003) note that the former cannot replace the latter. Compensation packages will be influenced by both market influences, which push toward value maximizing contracts and by managerial influences, which push toward directions favorable for managers.

2.5.2 Tournament theory

A second alternative theory with respect to the relationship between CEO compensation and company performance is the tournament theory (Lazear and Rosen 1981). In this theory not the performance related variation in the compensation of the CEO gives the incentive, but the position itself and the obtainment or loss of the position. The function of CEO or a position in the executive board is seen as a promotion for the next hierarchical level. 

The position of CEO acts as motivation for the other board members, the position of president as motivation for vice-presidents, etcetera (Lazear 1998). So in this theory the variation in compensation due to company performance is not important, but the spread in salaries between different hierarchical levels. This theory can also be used to explain the fact that CEOs of large companies earn more compensation; larger companies have more hierarchical levels. See also paragraph 3.4(1).
2.6 Hypothesis 

The previously discussed agency theory, managerial power theory and tournament theory can be linked to a hypothesis about the relationship between CEO compensation and company performance. From the point of view of the agency theory performance related top executive compensation is seen as a solution to the conflict of interest between stockholders and management. The compensation aligns the interest of the management with the objectives of the stockholders. So the agency theory is in support of the following hypothesis:

A positive relationship exists between CEO compensation and company performance 
(H1)
This study does not allow to test the managerial power theory. The period 2002-2007 can be characterized as an economically booming period. So, if the aforementioned hypothesis, assuming a positive pay-performance relationship, holds for the investigated period, this is in accordance with the managerial power theory (Bebchuk and Fried 2003). To test this theory, a longer time period should be taken into account, including economically booming and bad times. 

Moreover, the study is not able to test the tournament theory, because compensation of only one hierarchical level, the CEO-level, is taken into account in the research. 

The managerial power theory and the tournament theory serve as alternative theories. However, the agency theory is the central theory in this research. In section 4.4 more detailed hypotheses are formulated about the pay-performance relationship.

2.7 Summary and conclusions
In this section a theoretical framework about top executive compensation is provided. CEO compensation is part of corporate governance. The theory that forms the foundation of corporate governance problems is the agency theory. Agency theory is based on conflicts of interest between management and stockholders as a consequence of the separation of ownership and control. Important examples of these conflicts of interest are moral hazard and adverse selection. Different solutions to the agency problem are presented. After an evaluation of the agency theory two alternative theories have been discussed: the managerial power theory and the tournament theory. In the managerial power approach it is stated that managers have substantial influence on their own compensation packages. So there are no arm’s-length negotiations in these theory. The tournament theory sees the position of the CEO as the incentive, instead of the performance related compensation of the CEO. Based on the agency theory with an optimal contracting approach a positive relationship between top executive compensation and company performance is hypothesized. The next section will present an overview of the dimensions of performance measures in executive compensation and the elements of the incentive pay to managers.

3 Executive compensation

3.1 Introduction

The previous section mentioned some solutions to the agency conflict between managers and stockholders. One of these solutions was executive remuneration. By applying performance pay for managers the agency problem can be diminished. If managers’ compensation is based on performance measures that align their interest with the interests of the stockholders, the conflict of interest between them can be diminished. The manager will use his hidden information then to create stockholder value. This means less moral hazard. A stronger relationship between performance and pay for the manager results also in the selection and retention of more productive managers in terms of capacities and intrinsic motivation. These factors are difficult to observe when selecting managers, known as adverse selection. So, providing top executives performance related compensation can reduce the moral hazard and adverse selection problems.

The remuneration of executives is based on performance measures. These measures include mostly summary, single-number, aggregate, financial measures, because the job responsibilities of top executives are broad. The performance measures include both market measures, which reflect changes in stock prices or shareholder returns and accounting-based measures, consisting of residual measures like economic value added and ratio measures such as return on equity and return on assets (Merchant and Van der Stede 2007).

The executive compensation based on pay-for-performance is a prominent example of what is called result controls. Top executives are responsible for achieving a result, which is reflected in the aforementioned performance measures. This section will discuss the dimensions on which the performance measures should be judged (paragraph 3.2) and the elements of which executive compensation usually exists (paragraph 3.3). Moreover, this section will describe situational characteristics that influence the level and/or composition of CEO compensation (paragraph 3.4). Finally paragraph 3.5 summarizes and concludes the findings of this section.

3.2 Dimensions of performance pay

The quality of a performance measure can be assessed on the basis of different dimensions. First, Baker (2002) makes a distinction between the dimensions efficiency and controllability.

A performance measure is efficient, or in the words of Baker not distorted, when the actions and decisions of the top executive which have a positive effect on the performance measure and the remuneration of the executive, have also a positive effect on the objectives of the company. A performance measure should align the interests of the executive with the interests of the company owners. The performance measures should be congruent with the organization’s true objectives (Merchant and Van der Stede 2007). If a performance measure is distorted, it is possible for the top executive to positively influence the performance measure, without making a contribution to the realization of the goals of the company. So, these distorted performance measures can influence the behavior of managers undesirable. A performance measure with a lower level of efficiency will result in a weaker relationship between performance and remuneration. 

A second dimension identified by Baker (2002) is controllability. An executive should be able to control or influence a performance measure. However, performance measures could be influenced by uncontrollable macro-economic factors like oil prices and exchange rates. Moreover, the circumstances in which the company operates, can influence the controllability of the performance measure. Examples are industry, geographical location and the size of the company. The controllability of a performance measure is further influenced by choice of the performance standard. Performance can be measured absolute or relative. Mostly, performance is not measured absolute, but relative to a standard like last year’s performance or the performance of a peer group. The controllability of the performance measure will be higher if it is measured relative to the past or a peer group, if the risk factors that result in a low controllability are identical in former years or for the companies of which the peer group consists. 

If the variation of the performance measure is largely influenced by uncontrollable factors from the perspective of the manager, the measure contains a risk for him. A risk-averse executive will require a higher risk premium, if the performance measure on which the variable part of his remuneration is based, is less controllable. A riskier, less controllable performance measure will result in a weaker relationship between performance and pay. 

Between the aforementioned dimensions of performance measures, controllability (risk) and efficiency (distortion), a trade-off exists. It is very difficult to find a performance measure with both a high efficiency (low distortion) and high controllability (low risk) (Cools and Van Praag 2003).

Besides the dimensions controllability and congruence other dimensions of performance measures should be taken into account. Merchant and Van der Stede (2007) mention precision, objectivity, timeliness and understandability. 

Precision refers the amount of randomness in the measures. Objectivity means freedom of bias. Timeliness refers to the lag between the performance of the executive and the measurement of results and the provision of rewards based on that results. Furthermore, executives should be able to understand the measures on which their compensation is based. Communication is important in this respect. Between this broader set of dimensions a trade-off exists too. For example, if timeliness is compromised, the measures can be made more precise and objective (Ibid 2007).

3.3 Elements of executive compensation

Performance pay for top executives usually exists of the following elements: bonus plans, stock options, stock ownership and Long Term Incentive Plans (LTIP). Moreover, compensation of managers consists of elements that are less or not related to performance. Examples of these elements are base salary, pension rights and other compensation and emoluments. The base salary together with the bonus is called the cash compensation. These elements will be discussed one by one in this paragraph.

(1) Base salary

The base salary is the fixed salary paid during the year. The salary can be changed each year based on cost-of-living adjustments (inflation). Moreover, salary can be increased based on previous performance or skills that will improve performance in the future. Although increases in base salary are generally a small portion of total compensation, they are valuable because they are not just a one-time payment like a bonus (Merchant and Van der Stede 2007).

(2) Bonus plans
Bonus plans are short-term incentives. They are based on performance measured over periods less than or equal to a year. The bonus is often based on accounting measures and is linked to targets (Murphy 1999). The bonus is often expressed in a percentage of base salary. 

(3) Stock options

Stock options give the CEO the right to purchase stock of the company at a pre-set price during a certain time period. The manager is motivated to increase stock prices to earn the difference between the pre-set price and the price at the moment of exercising the option. 

Like stocks, awarding stock options reduces the conflict of interest with the stockholders. However, the incentive of stock options is, as a result of the structure of the contract, often stronger than the incentive of stocks. Moreover, options provide asymmetric incentives, because they award the CEO for good performance, but they do not ‘punish’ him for bad performance. When the firm performs bad, the options will have no value anymore as the market price is lower than the exercise price of the stocks (underwater options). The options can cause then moral- and retention problems (Hall 2004).  

Due to the asymmetric incentives managers will behave less risk-averse. The conflict of interest between risk-neutral stockholders and risk-averse executives is reduced (Jensen and Murphy 1990, Core and Guay 2001). However, the stock options can give an incentive to undertake too much risk, increasing stock price volatility (Rajgopal and Shevlin 2002). 

Until recently stock option grants did not require the firm to take a charge against earnings. On January 1, 2005 accounting rules for stock exchange listed firms in the International Accounting Standards Board (IASB) region have changed. From that time International Financial Reporting Standard No. 2 (IFRS 2) Share-based payment (IASB 2005) requires stock option expensing. Although stock options are still used, these accounting changes have declined the popularity of stock option plans (Merchant and Van der Stede 2007).
 

(4) Stock ownership
If top executives own more stocks, their compensation is more related to the stockholder return of the company. The conflict of interest between stockholders and managers can be reduced in this way (Jensen and Meckling 1976). Making a greater percentage of CEO compensation equity- based, will motivate to abandon CEO risk aversion and to become more risk-neutral (Jensen and Murphy 1990). Sometimes certain restrictions are tied to these stocks. Examples of such restrictions are that it is not allowed to sell the stocks within a certain time period (Merchant and Van der Stede 2007). These restricted stocks are seen as an alternative to stock options. A disadvantage of these restricted stocks is that they are not much tied to performance. They are mostly affecting retention in stead of motivation (Ibid 2007). 

To tie them more to performance, performance stock plans can be used. The stock grants are then contingent on the achievement of certain stock or non-stock performance criteria. 

(5) Long Term Incentive Plans (LTIP)

In a LTIP performance is measured over periods greater than one year. LTIPs come in many forms. They can be based on accounting measures like return on equity or earnings per share, but they can also be market-based, like the previous mentioned stock options and (restricted or performance) stock ownership plans. 
(6) Other elements

Examples of other elements of CEO compensation are pension rights, private benefits and other non-monetary incentives and severance pay. Pension rights can be based on defined benefit or defined contribution. There is no reason to assume a relationship between pension rights and performance. Private benefits are also called perks (perquisites). These benefits are non-monetary rewards. For example lavish office accommodations, meetings at luxury resorts, preferred parking spaces and so on (Brealey et al. 2006). Examples of other non-monetary rewards include praise, recognition, titles and promotion (Merchant and Van der Stede 2007). However, the CEO has already won the promotion tournament of the tournament theory (Lazear and Rosen 1981), as explained in the previous section. Because there are no more promotions to win, the CEO becomes very risk-averse since he does not want to loose his position. The compensation should serve as an insurance policy. The CEO should be awarded for good performance, and should not bear the costs of failure. Otherwise, the CEO will become even more risk-averse towards project recommendations. Severance pay then can be used to improve the risk-taking of CEOs, since this prevents the CEO from being punished for failure.

3.4 Factors influencing executive compensation

The different elements of the executive compensation package have been described in the previous paragraph. This paragraph will discuss which firm-specific and personal characteristics may influence the level and composition of CEO pay from a theoretical point of view. 

The factors company size, risk, leverage, industry sector, age and job tenure will be described. Nevertheless, this enumeration is not exhaustive. These factors should be taken into consideration as control variables in the research design (see section 6).

(1) Size 

The size of the company influences the level of compensation of top executives. The remuneration of top executives increases as the size of the company grows (e.g. Jensen and Murphy 1990, Conyon and Murphy 2000). CEOs are more interested in increasing firm size than in maximizing stockholder value. Doing so leads to more pay, power and prestige for the CEO (Tosi et al. 2000). Another aspect is that company size is easier to influence than performance for CEOs. Furthermore, in the academic literature several justifications for a size premium have been identified. These include more CEO human capital is required for larger companies (Aggarwal 1981), larger companies have more hierarchical layers and therefore more pay at the top (e.g. Simon 1957, Mahoney 1979) and larger companies are more organizational complex (Posner 1987, Kostiuk 1990). Furthermore, in the previous section it was already mentioned that top executives are risk-averse. Their risk exposure in the compensation package can be reduced or eliminated by linking compensation to company size, a more stable factor, compared to firm performance (e.g. Dyl 1988).
(2) Risk

Another major factor is the firm and compensation risk the top executive faces. Agency theory states that risk bearing can both increase and decrease managerial risk-taking behavior (Core and Larcker 2002). On the one hand performance pay serves to align managerial and stockholder interests. It therefore shifts managerial risk preferences toward those of the stockholders, who prefer more risk because of diversified portfolios, as explained before (e.g. Gomez-Meija and Wiseman 1997). However, it was also argued that when managers bear too much risk they become risk-averse (Jensen and Meckling 1976). When company and compensation risk is high this can negatively influence the behavior of executives (May 1995). A higher compensation and employment risk for CEOs, due to a high firm risk, may lead to less effort of the CEO or to actions that reduce their risk exposure but are detrimental to the organization. 

Risky firms make less use of incentive pay and more of base salary. High-risk firms that used incentive pay performed poorer than firms that relied less on incentive pay (Gray and Cannella 1997). 

Companies try to transfer pay risk to executives if this has the potential to increase performance. This is done at moderate levels of unsystematic risk, when the performance outcomes can best be controlled by executives. Top executives require a risk premium in the form of higher compensation, when systematic risk, which they cannot control, increases (Beatty and Zajac 1994, Bloom and Milkovich 1998).

(3) Leverage

Financing the company with more debt can have a twofold effect on remuneration of the top executive. In the first place, debt holders may monitor managerial activities more closely (Easterbrook 1984), thereby reducing the payment of excess compensation. However, on the other hand, issuing more debt compared to equity leads to an increase in company risk. As mentioned previously, a higher company risk necessitates the payment of higher compensation. 

(4) Industry sector

The industry sector in which the company operates can also play a role in the level and the structure of the compensation package of the CEO. For instance, some compensation elements can be more or less common in a specific industry. Moreover, the level and composition of the compensation of large listed companies is based on a comparison with a group of companies, the peer group. This is also recognized in paragraph II.2.10.c of the Dutch corporate governance code (Tabaksblat et al. 2003). 
(5) Age

Specific characteristics of a CEO include their development of human capital, knowledge or degree of control and interest in the company. These characteristics may affect their perceived value to the company. Older CEOs have more experience and have built up a larger amount of this specific human capital. It is hypothesized that they are rewarded for this characteristic (Madura et al. 1996). Moreover, age plays not only a role in the level of compensation, but also in the structure of the pay package. 

Older CEOs will be less risk-averse. They have already accumulated much wealth. They do not have to fear for future career damage (Gray and Cannella 1997). The preference of a steady and safe income will be greater for older CEOs compared to younger ones, which have more time to build up wealth. So, variable pay may become less necessary for older executives (Swagerman and Terpstra 2007).

(6) Tenure

The effect of job tenure on CEO compensation can be explained by the managerial power theory. The literature suggests that CEO entrenchment is positively related to CEO tenure (e.g. Morck et al. 1988, Hermalin and Weisbach 1998, Boone et al. 2007). If entrenchment is positively related to CEO tenure, CEOs may be able to exercise an increasing influence over the board of directors on their compensation packages as their tenure increases. Zheng (2009) finds empirical support for this assumption, based on the managerial power theory. 

3.5 Summary and conclusions
This section has outlined the role of executive compensation as one of the most direct solutions to the principal-agent problem. A well-designed executive compensation plan based on pay-for-performance reduces the moral hazard and adverse selection problem. Moreover, compensation can motivate the manager to take more risk and become risk-neutral instead of risk-averse. The quality of the performance measures can be assessed on the basis of different dimensions. Between congruence and controllability a trade-off exists. Other dimensions that are discussed are precision, objectivity, timeliness and understandability. Furthermore, the elements of executive compensation have been discussed: base salary, bonuses, stock options, stock ownership, LTIPs, pension rights, private benefits and other non-monetary incentives and severance pay. Finally, both company-specific and CEO-specific characteristics are identified that may influence the level and structure of CEO compensation. The next section will provide an overview of empirical studies regarding the relationship between CEO compensation and company performance.
4 Overview empirical research

4.1 Introduction
This section will provide an overview of empirical studies that explore the relationship between CEO compensation and company performance. In the introduction to this master thesis it was already mentioned that this topic has triggered a lot of academic interest. However, it was also stated that no conclusive evidence can be derived from the voluminous body of empirical research for a large and positive pay-performance relationship, as hypothesized by the agency theory. 

In providing a structured overview of the empirical studies it is necessary to make choices in which studies are discussed and which not. I use several criteria to delimitate the overview. First, studies should refer to Europe or the United States. Furthermore, the studies should be based on listed companies in a cross-section of industries. Research papers that are not discussed in this section include a study by Zhou (2000) for Canadian firms, which found a very weak but positive relationship between pay and performance. Firth et al. (2006) finds a similar result for Chinese listed companies. Kato and Kubo (2006) confirm the positive relationship between CEO pay and company performance for a sample of listed and non-listed Japanese companies. 

Moreover, performance of the company should be measured in current financial performance measures. The sample should include CEOs. Another criterion is that the empirical studies should explain (components of) compensation with performance. Moreover, studies should be recent. Literature published before 1998 will not be discussed. An exception is the influential study of Jensen and Murphy (1990).

The articles are selected with the academic search engine of Google
, Science Direct
 and the database of the Social Science Research Network (SSRN)
.  The selected papers and their main findings are presented in table 1 on the next page.

Table 1: Brief overview of the main findings in the pay-for-performance literature
	Authors and year
	Country
	Period
	Board position
	Main findings

	Jensen and Murphy (1990)
	US
	1974-1986
	CEOs 
	The relationship between total pay and performance, the PPS, is small, but positive and significant.

	Hall and Liebman (1998)
	US
	1980-1994
	CEOs 
	A strong pay-performance relationship is found based on four different methods.

	Conyon and Murphy (2000)
	US / UK
	1997
	CEOs 
	The PPS in the US is much larger than in the UK, mostly because in the US more stock- based pay is granted.

	McKnight and Tomkins (1999)
	UK
	1992-1995
	Highest paid executive board members
	There is a pronounced link between pay and performance for both the short and long term.

	Buck et al. (2003)
	UK
	1997-1998
	All executive board members
	The presence of a LTIP results in higher total executive pay and reduces the PPS.

	Girma et al. (2007)
	UK
	1981-1996
	CEOs
	The effects of the ‘Cadbury’ reforms on CEO compensation are disappointing.

	Conyon and Schwalbach (2000)
	UK /

Germany
	1969-1994
	CEOs
	The relationship between CEO compensation and firm size and the

relation between cash compensation and company performance is similar in the UK and Germany.

	Kraft and Niederprum (1999)
	Germany
	1987-1996
	All executive board members
	Larger variance of profits reduces the PPS. More concentrated stock ownership reduces the PPS .

	Kaserer and Wagner (2004)
	Germany
	1990-2002
	All executive board members
	No stronger pay-performance relationship due to corporate governance changes.

	Yurtoglu and Haid (2006)
	Germany
	1987-2003
	All executive board members together
	Company size is much more important in comparison to performance to determine the level of executive pay. Moreover, a small positive PPS is reported.

	Duffhues 

et al. (2002)
	NL
	1996-1998
	All management board members together
	Positive relationship between fraction of management options and accounting performance measures.

	Cornelisse 

et al. (2005)
	NL
	2002-2003
	CEOs separately and all executive board members together
	No relationship between cash compensation and company performance.

	Duffhues and Kabir (2008)
	NL
	1998-2001
	All executive  board members together
	Compensation is negatively related to both accounting and market based performance measures.

	Mertens et al. (2007)
	NL
	2002-2006
	CEOs, CFOs and other board members separately
	Small positive relationship between short term bonus and performance.


The purpose of this section is to find out which methodology should be used to investigate the relationship between the remuneration of CEOs and the performance of companies. The discussed studies can be used to find out what is best practice in conducting empirical research of the pay-performance relationship. Moreover, the results of these studies can be compared with the results of the conducted research in section 6 and 7.

In discussing the research papers a geographical classification is made between American and European studies. American papers will be discussed in paragraph 4.2 and European studies are described in paragraph 4.3, making a distinction between UK studies (4.3.1), German studies (4.3.2) and Dutch studies (4.3.3). In paragraph 4.4 hypotheses are formulated based on the economic theory described in the previous sections and the empirical studies described in this section. These hypotheses are tested in next sections. 

4.2 American studies

Jensen and Murphy (1990) performed the first influential study between CEO compensation and company performance. Their study was based on a large sample of US companies during the period 1974-1986. Jensen and Murphy (1990) use an all-inclusive estimate of the pay for performance sensitivity (PPS), including compensation, dismissal and stockholdings. The authors were the first to use “stock” or total compensation in their research. This is defined as “flow” or direct compensation (all compensation the CEO received during the year, such as salary, bonus, etc.) plus the increase in the value of options and stocks the CEO owns. Their PPS measure measures the effect of this total compensation in $ on an increase in shareholder wealth of $1000. This measure is currently known in the literature as the Jensen-Murphy measure (JM-measure). The JM-measure is an absolute measure. An advantage of this measure is the easy economic interpretation. It represents the share of the CEO in the wealth creation of the company. Another advantage is that the JM-measure of salary and bonus can be added to the stock ownership of the CEO to calculate the total sensitivity. Jensen and Murphy (1990) conclude that the relationship between pay and performance is small, but present. The PPS associated with salary revisions, outstanding stock options and performance-related dismissals amounts $0,75 per $1000 change in shareholder wealth. Moreover, CEOs in the sample hold a median of 0,25 percent of their companies’ stock. This means that per $1000 change in firm value, the value of the stock owned by the CEO changes with $2,50. 

So, total PPS amounts about $3,25 per $1000 change in shareholder wealth. Furthermore, Jensen and Murphy (1990) found firm size is an important determinant of the PPS. CEOs in small firms tend to own more stock and have more compensation based incentives, resulting in a higher PPS. 

Jensen and Murphy conclude that their findings are inconsistent with agency theory and optimal contracting. Although they found a positive and statistically significant relationship between CEO pay and firm performance, the relationship is too small to play an important role as a solution to the principal-agent problem. CEOs are paid like bureaucrats. 

Hall and Liebman (1998) explore the relationship between CEO compensation and firm performance over the period 1980-1994 for a sample of the largest publicly traded US companies. These authors did not only use the absolute JM-measure. Besides the PPS, they used a relative measure by answering the question: How much does the compensation in percentages change as the performance measure rises with 1%? This is known as the pay-performance elasticity (PPE). An advantage of this elasticity is that the returns in terms of percentages have more explanatory power for the cross-sectional variances in compensation. Another advantage is that the PPE varies less with company size, compared to the PPS. Stock and stock option based pay is more important in the sample period of Hall and Liebman (1998) compared to the earlier period investigated by Jensen and Murphy (1990). In total, Hall and Liebman (1998) perform four different methods to gain insight in the pay-performance relationship. Besides the JM-measure and the elasticity measure they use two other methods. These two methods show how CEO wealth changes for “typical” changes in firm performance, which is defined as moving from the fiftieth to seventieth percentile performance. Performance is measured by the stock return distribution in percentages. Dollar changes as well as percent increases in CEO compensation in response to these changes are taken into account. Hall and Liebman (1998) use simulations to perform these calculations, given the calculated stock related PPS and the level of cash compensation. 

All four methods result in consistent findings. Hall and Liebman (1998) find a strong relationship between firm performance and CEO compensation. This relationship is generated almost entirely by changes in the value of CEO holdings of stock and stock options. The level of CEO compensation and the sensitivity of compensation to firm performance have both risen dramatically since 1980. 

The aforementioned increases in stock and stock option grants contributed largely to the increased sensitivity. Hall and Liebman (1998, p.655) mention that “Indeed, for a given change in firm value, we find that changes in CEO wealth due to stock and stock options evaluations are more than 50 times larger than wealth increases due to salary and bonus increases.”
Several articles build further on the seminal papers of Jensen and Murphy (1990) and Hall and Liebman (1998). These articles will be discussed briefly in the remainder of this paragraph. Rosen (1992) questions the appropriateness of the model of Jensen and Murphy (1990), because although Jensen and Murphy (1990) find that firm size has effect on the PPS, their econometric specification implicitly assumes that the sensitivity is independent of firm size. Schaefer (1998) analyzes the relationship between firm size and the extent to which manager’s compensation depends on the wealth of the firm’s stockholders based on an alternative econometric specification. This author finds that PPS is approximately inversely proportional to the square root of firm size, however measured. Baker and Hall (2004) developed a model that clarifies how to reconcile the enormous differences in pay sensitivities between executives in large and small firms. They show that the crucial parameter is the elasticity of CEO productivity with respect to firm size. CEO marginal products rise significantly with firm size. This confirms Rosen’s (1992) conjecture that CEOs of large firms have a ‘chain letter’ effect on firm performance. Overall CEO incentives are roughly constant or decline slightly with firm size.

Aggarwal and Samwick (1999) emphasize the impact of risk on executive compensation. They find that the PPS of both CEOs and other executives are decreasing in the variance of their firm’s stock returns for a variety of compensation measures. Omitting risk in pay-performance regressions leads to downward-biased estimates of the PPS. However, Cichello (2005) finds using a comparable sample of CEOs that when properly controlling for firm size, the negative effect of variance in stock returns on estimated pay-performance sensitivities is greatly diminished.

Bertrand and Mullainathan (2001) find that CEOs are rewarded for luck. Luck is defined as observable shocks to performance beyond the CEO’s control. Yet, better governed firms pay their CEOs less for luck. Garvey and Milbourn (2006) add to this literature by stating that although executives are rewarded for luck, they are not penalized for bad. 

Another article, emphasizing the importance of corporate governance, is Perry and Zenner (2001). They find that the SEC Compensation Disclosure Rules have resulted in a stronger pay-performance relationship in the United States. 

4.3 European studies

Less studies regarding the relationship between CEO pay and company performance exist based on European data, compared to the voluminous body of US based pay-performance related research. These European studies will be discussed in this paragraph. Most of the European studies are based on data of UK (4.3.1) and German (4.3.2) companies. A study by Brunello (2001) based on a sample of Italian firms which found a low PPS and a paper for Portugal by Fernandes (2008) which did not find any link between pay and performance are not further discussed in this paragraph. Dutch studies will be presented in subparagraph 4.3.3.

4.3.1 UK studies

The paper of McKnight and Tomkins (1999) is based on the best paid UK executives and spans the period 1992-1995. The sample consists of 109 large publicly held UK companies. The authors make a first attempt in the UK literature to split total CEO compensation into salary, bonus and share options. By doing so, they were able to conclude that each component of pay has quite different determinants. An interesting feature of the study of McKnight and Tomkins (1999) concerns their methodology to value stock options. The most common valuation approach is to use the model of Black and Scholes (1973). The authors question the appropriateness of the Black-Scholes model for the valuation of executive options. Several assumptions of the Black-Scholes model do not hold for stock options held by executives. Executive options are not tradable over open indices. Moreover, they are held by risk averse, not diversified agents (See also Hall and Knox 2004). Furthermore, Black-Scholes does not account for the conditional aspect of executive options. In the UK executive options may be vested only upon attainment of some performance criteria. 

For these reasons McKnight and Tomkins (1999) use an alternative option valuation model. They make use of the Minimum Share Option (MSO) value model, which maintains that the value of options held by the executive is determined by the difference between current stock price and the exercise price subject to a valuation of zero where the stock price is currently less than the exercise price. McKnight and Tomkins (1999) have found in contrast to prior research a pronounced link between pay and performance for both the short and long term. They claim that this is caused by their superior option valuation method. Nevertheless, their valuation method has not been imitated in the empirical pay-for-performance literature.

Buck et al. (2003) explore the relationship between Long-Term Incentive Plans (LTIPs) and company performance in more detail for 1602 executive directors in 287 UK non-financial companies in the FTSE-350 for the period 1997-1998. Although LTIPs are designed to increase the PPS, they also give top executives new opportunities to manipulate the terms of the LTIPs, at the expense of stockholders and other stakeholders. The authors test the hypothesis that the presence of a LTIP component in a package will be associated with higher absolute levels of total executive rewards. Their results are consistent with this hypothesis. However, it is not clear whether these positive associations are a consequence of reduced agency problems or managerial opportunism. Therefore, a second hypothesis is tested: Where a LTIP component is present, total executive rewards will be associated with higher levels of pay-TSR performance sensitivity.
The findings reject this hypothesis, suggesting that the presence of a LTIP reduces PPS. The authors conclusion is that their results raise doubts about both the effectiveness of the LTIP instrument and the validity of an agency perspective in this context.

Girma et al. (2007) have explored the effect of the corporate governance (‘Cadbury’) reforms on top executive compensation in the UK. One of the Cadbury reforms was installing an external remuneration commission, which was intended to result in remuneration contracts that decrease the conflict of interest between stockholders and top executives. The results show that the relationship between pay and performance remains weak. However, their results show considerable heterogeneity in the impact of the reforms. For companies above median employment, PPS appears to have strengthened. Overall, the results of the reforms are disappointing.

Conyon and Murphy (2000) compared CEO pay in the UK and the US for 1997. After a novel by Mark Twain they state the difference between the two countries as the prince and the pauper. CEOs in the US earn 45% higher cash compensation and 190% higher total compensation, after controlling for size, sector and other firm and executive characteristics, such as investment opportunities and human capital. The median CEO in the US receives 1,48% of an increase in shareholder wealth compared to 0,25% in the UK. Conyon and Murphy (1990) conclude that differences between the two countries can be largely attributed to larger share option awards in the US as a result of institutional and cultural differences between the two countries.

4.3.2 German studies

Much of what is known about the relationship between CEO compensation and company performance arises from analyses of data from US and UK companies. This subparagraph and the next subparagraph will present empirical evidence about the subject in non-Anglo-Saxon countries, respectively Germany and the Netherlands. 

Kraft and Niederprum (1999) studied the relationship between pay and performance for a sample of 170 German firms for the period 1987-1996. They found that the elasticity of flow compensation of executive board members with respect to ROE decreases significantly when the variance in ROE increases. Moreover, the elasticity of flow compensation of the executive board members with respect to ROE decreases significantly when stock ownership is more concentrated. 

Kaserer and Wagner (2004) examine the structural changes in corporate governance in Germany during the 1990-2002 period. Their hypothesis is that executive pay in later periods shows a stronger relationship with firm performance than it was the case in the early 1990s. The authors compare the period 1990-1993 with 1998-2002 and find no empirical support for their hypothesis.

Yurtoglu and Haid (2006) analyzed the relationship between executive pay and performance for a sample of 286 German firms for the period 1987-2003. Average pay has increased considerably during the sample period. Consistent with previous research Yurtoglu and Haid (2006) emphasize the important role of company size as a determinant of the level of executive compensation in Germany, in comparison to company performance. They further find that the pay-for-performance sensitivity is in Germany negligibly small. Performance is measured as the ROA. Moreover, the research stresses the importance of concentrated stock ownership. Agency problems as a consequence of separation of ownership and control can be diminished by greater ownership concentration, because this lowers the ability of executives to extract higher levels of compensation.

Conyon and Schwalbach (2000) compare the pay-performance relationship of Germany and the UK over a long timeseries of 1969-1994 based on 102 Britain and 48 German companies. Although the two countries have quite different corporate governance structures, the relationship between executive compensation and company size and the relationship between cash compensation and company performance are in both countries positive and significant. The most important difference between the two countries concerning CEO pay is that German executives were not awarded equity-based compensation whereas executives in the UK were in the latter part of the time period. Total pay has increased in both countries over time, but the UK has had a faster rate of growth in the post-1980s period.
4.3.3 Dutch studies
In the introduction it was already mentioned that the relationship between executive compensation and company performance has not yet been investigated to its full extent in the Netherlands. The few studies that have investigated the relationship based on data of Dutch companies will be discussed in this paragraph in more detail.

Duffhues et al. (2002) are the first known study that investigates the relationship between top executive compensation and company performance. The study of Duffhues et al. (2002) is difficult to compare with other studies, because the definition of compensation is not current and the used techniques are not standard (Van Praag 2005). 

The authors relate the amount of management options with regard to the total amount of outstanding options in year t (1997) to accounting performance measures (ROA and ROE) in year t-1 (1996). This procedure is replicated for the next year: ROA and ROE in 1998 are related to the fraction of options for the management in 1997. Duffhues et al. (2002) found positive relationships. Furthermore, the amount of options was found to be negatively related to company size and not significantly related to ownership concentration and anti-takeover defenses. 

Cornelisse et al. (2005) explored the pay-performance relationship of Dutch listed companies for the years 2002 and 2003. Due to data limitations only cash compensation elements (base salary and bonus) are taken into account in this research. The researchers distinguish between cash compensation for the CEO and the complete board of directors. Performance is measured by ROA, ROE and total stockholder return per year. Moreover, the study controlled for leverage (long-term debt/total assets), size (total assets) and risk (beta coefficient). The research is based on 82 listed companies. A one-year lag is used between independent variables and dependent variable. The study did not find a significant relationship between compensation and performance in 2002 and 2003. Limitations of the study are the small sample of observations and ignoring important compensation components such as stock options and stock ownership. Moreover, the study did not control for industry effects (Boot 2005). 

Duffhues and Kabir (2008) examine the pay-performance relationship for a sample of in 2003 listed companies at Euronext Amsterdam for the period 1998-2001. The study is based on the compensation of the entire board of directors, so not solely the CEO. Both accounting- and market-based performance measures are considered (ROA, ROS and annual stock return). Executive compensation is measured as cash compensation (salary, bonus and other cash payments) and total compensation (cash compensation and estimated market value of stock options). The study controlled for firm size, leverage, and industry- and economy wide effects (by including additional industry and time dummies). Both contemporaneous and one-year lagged relationships are investigated. The empirical relationship between performance and cash compensation is explored for an annual average number of 135 firms. The relationship between total compensation (including market value of stock options) and performance is investigated for a small subset of firms ranging from 14 firms in 1998 to 30 firms in 2001 due to data limitations. A variety of robustness checks are performed. No evidence was found for a positive relationship between pay and performance. Actually, a significant negative relationship was observed between cash or total compensation and company performance.

Mertens et al. (2007) is another notable research paper for the Netherlands. Mertens et al. (2007) investigated the pay-for-performance relationship for a sample of 90 companies listed at the AEX, AMX and Small Cap funds. The study is based on the period 2002-2006 and distinguishes between three board positions: CEO, CFO and other (not CEO or CFO) management board members. The research primarily focused on the relationship between the yearly paid short-term bonus and performance. Performance is measured both absolute (Jensen-Murphy measure) and relative (pay-performance elasticity). The results show that the level of cash compensation (base salary and short-term bonus) is heavily influenced by company size. Furthermore, a small positive relationship is found between pay and performance for Dutch listed companies. The relationship is stronger for the CEO than the CFO and other management board members. The small relationship between pay and performance is not a surprising result, because only cash compensation is taken into account. The overview of empirical literature in this section shows that the relationship between total compensation of executives and company performance is especially strong due to stock ownership and stock option plans (e.g. Hall and Liebman 1998). These compensation elements are ignored in this research. 

4.4 Hypotheses

From the economic theory described in section 2 and 3 and the overview of empirical research as described in the current section hypotheses can be formulated about the pay-performance relationship and the relationship between control variables and CEO compensation. This paragraph serves as the link between economic theories and research described in the previous sections and the conducted research in the next sections. 

4.4.1 Pay-performance relationship
Performance

In paragraph 2.6 a general hypothesis was formulated based on agency theory. This hypothesis supposed a positive relationship between pay and performance. In paragraph 3.3 the different elements of a CEO compensation package were listed: base salary, bonus, pensions, other compensation, options and stocks. The general hypothesis can be made more specific by formulating additional hypotheses for each compensation element. A positive relationship between CEO compensation and company performance is expected for the performance related variables bonus, options and stocks. The other compensation elements, base salary, pensions and other compensation, are expected not to be related to firm performance. So, the hypotheses can be specified as follows:

Firm performance will not be related to base salary





(H2)

Firm performance will be positively related to bonus




(H3)

Firm performance will not be related to pensions





(H4)

Firm performance will not be related to other compensation



(H5)

Firm performance will be positively related to options




(H6)

Firm performance will be positively related to stocks
 



(H7)

Firm performance will be positively related to total compensation



(H8)

Company size

Theoretical explanations for the assumption that company size influences the level of CEO compensation are described in paragraph 3.4(1). In virtual all empirical literature a strong positive relationship is reported between company size and CEO compensation (e.g. Conyon and Murphy 2000, McKnight and Tomkins 1999, Conyon and Swalbach 2000, Yurtoglu and Haid 2006, Cornelisse et al. 2005, Duffhues and Kabir 2008, Mertens et al. 2007).  The relationship holds for different compensation elements. Based on the theory and the previous empirical results the following hypothesis can be formulated about the relation between company size and CEO compensation for all compensation elements:

Company size will be positively related to CEO compensation

 

(H9)


Leverage

The effect of leverage on CEO compensation is discussed in paragraph 3.4(3). On the one hand, based on agency theory, debt holders may more closely monitor managerial activities, thereby reducing the payment of excess compensation. On the other hand, financing the company with more debt can lead to an increased company risk, which can necessitate the payment of higher CEO compensation. So, dependent on which effect is the strongest, the relationship between leverage and CEO compensation is positive or negative. Several studies have included leverage as control variable. The sign of the effect is different among these papers. 

Duffhues and Kabir (2008) have found a positive effect of leverage of compensation. Cornelisse et al. (2005) found a negative effect of leverage on compensation. Mertens et al. (2007) did not report any significant effect of leverage on compensation.

Based on agency theory, the hypothesis can then be formulated as follows:
Leverage will not be related to CEO compensation




            (H10)

For equity-based compensation, agency theory predicts that if the company uses more debt in comparison to equity in financing the company, it is easier to give the CEO a larger stake of stocks in the company (Jensen and Meckling 1976). This suggests a positive relationship between compensation and leverage resulting in the following hypotheses:

Leverage will be positively related to options





(H11)

Leverage will be positively related to stocks

 




(H12)

Risk

Several studies have included a variable to control for the risk profile of the company. Examples 

include beta (Cornelisse et al. 2005) and stock price volatility (Mertens et al. 2007). The theoretical expectations about company risk on CEO compensation were discussed in paragraph 3.4(2). It was mentioned that top executives require a risk premium in the form of higher compensation, if the company risk increases (Beatty and Zajac 1994, Bloom and Milkovich 1998). This results in the following hypothesis about the relationship between CEO compensation (for all compensation elements) and firm risk: 

Company risk will be positively related to CEO compensation



(H13)

Age

Duffhues and Kabir (2008) suggest that CEOs’ personal characteristics, such as age and tenure, can have a strong effect on executive pay. An example of a study that included CEO age as control variable is Conyon and Murphy (2000). They found a positive effect of age on total compensation. 

In paragraph 3.4(5) the effect of CEO age on compensation is discussed. It is theoretically expected that older CEO are rewarded for having more experience and for having built op a larger amount of human capital (Madura et al. 1996). It is also stated that variable pay is less necessary for older CEOs because they have already accumulated much wealth and prefer a steady and safe income (Gray and Cannella 1997 and Swagerman and Terpstra 2007). 

Based on theory and empirical research the following hypotheses about the effect of CEO age on compensation are formulated:

CEO age will be positively related to base salary





(H14)

CEO age will be negatively related to bonus






(H15)

CEO age will be positively related to pensions





(H16)

CEO age will be positively related to other compensation 




(H17)

CEO age will be negatively related to options





(H18)

CEO age will be negatively related to stocks






(H19)

CEO age will be positively related to total compensation




(H20)

Tenure

The effect of CEO tenure on compensation was discussed in paragraph 3.4(6). Based on the managerial power theory it is assumed that a longer tenure is related with a higher level of CEO compensation (Zheng 2009). This results in the following hypothesis about the relationship between tenure and CEO compensation (for all compensation elements):

Tenure will be positively related to CEO compensation




(H21)

4.4.2 Reverse pay-performance relationship

Performance

Besides the determinants of the level of CEO pay, the reverse pay-performance relationship will be investigated. The reverse pay-performance relationship measures whether or not CEO pay affects corporate performance. If CEOs income is for a larger part dependent on performance related elements (bonuses, options and stocks), this should result in better company performance. Fixed compensation elements like base salary, other compensation and pensions do not provide an extra incentive for the CEO to perform better.

This results in the following hypotheses about the relationship between CEO compensation and company performance:

Base salary will be not be related to company performance




(H22)
Bonus will be positively related to company performance




(H23)
Pensions will not be related to company performance




(H24)

Other compensation will not be related to company performance



(H25)

Options will be positively related to company performance




(H26)

Stocks will be positively related to company performance




(H27)

Total compensation will be positively related to company performance


(H28)
Size

From an agency perspective it can be argued that larger firms performance worse. The separation of ownership and control is bigger for larger firms. Larger firms face more agency costs (Jensen and Meckling 1976). The increased agency costs associated with larger size may be offset by the benefits brought by larger size. In het literature scale economies and specialization, better access to financial resources in capital markets and improved capabilities to take risks are mentioned. Examples of studies that found a positive relationship between firm size and company performance include Hall and Weis (1967) and Demsetz (1973).

The following hypothesis can be formulated about the relationship between firm size and firm performance:

Company size will be positively related to company performance



(H29)

Leverage

From a theoretical point of view, debt holders may more closely monitor managerial activities, as discussed in paragraph 3.4(3). This can reduce agency problems (Easterbrook 1984). Moreover, more debt binds managers contractually to pay a future cash flow. This diminishes the free-cash-flow problem (Jensen 1986). This results in the following hypothesis about the relationship between leverage and company performance:

Leverage will be positively related to company performance



(H30)

Volatility

Volatility is a proxy for firm risk. A higher risk is associated with a higher return (e.g. Brealy and et al. 2006). This leads to the following hypothesis for the relationship between volatility and company performance:

Volatility will be positively related to company performance



(H31)

Age 

Older CEOs have more experience and have built up a larger amount of human capital (Madura et al. 1996). From a theoretical point of view this leads to the following hypothesis about the relationship between CEO age and company performance:

CEO age will be positively related to company performance 



(H32)

Tenure

CEOs who have a longer tenure will perform better. They are be able to formulate more effective strategies because experience will result in a deeper understanding of the company (Schwenk 1993). However, the same author mentions that CEOs with a very long tenure may develop strategies based on out-dated assumptions of the environment, leading to poor company performance. 
The following hypothesis about the relationship between CEO tenure and company performance can be formulated:

Tenure will be positively related to company performance




(H33)
4.5 Summary and conclusions

This section has presented an overview of empirical studies about the relationship between CEO compensation and company performance. Although choices had to be made about which studies are presented in this overview, I have tried to give a comprehensive overview of the most influential empirical studies of the pay-for-performance relationship in the United States, the United Kingdom, Germany and the Netherlands. A brief overview of the main findings of this section was presented in table 1 (p.27). The section ended with formulating hypotheses about the relationship between CEO compensation and firm performance, company size, leverage, risk, age and tenure. Theses hypotheses serve as link between the previously described economic theory and empirical literature and the conducted research in the next sections. 

Before the results of this section are used in section 6 to design the research, the next section will first place the subject in the institutional setting of the Netherlands.
5 Dutch corporate governance system

5.1 Introduction

This section will provide some background information about the corporate governance and regulatory system in the Netherlands. The long history of corporate governance was already pointed out in section 2 when the VOC was discussed. This section will look to the more recent developments of the last years. The focus of this section will be on the influence of the developments on top executive pay arrangements. Knowledge of this past developments is useful for understanding present realities with regard to CEO compensation.

This section will start with discussing the Peters Committee (paragraph 5.2) and the Tabaksblat Committee (paragraph 5.3). Paragraph 5.4 will discuss a distinct feature of the Dutch corporate governance system, the structured regime. Furthermore, the changed regulation with respect to the disclosure of top executive pay will be presented in paragraph 5.5. Paragraph 5.6 will describe some other developments in the field of CEO compensation in the Netherlands, besides the regulatory and legal changes in the previous paragraphs. Paragraph 5.7 will hypothesize the effect of the changes in the corporate governance system in the Netherlands on the pay-performance relationship. Finally, paragraph 5.8 concludes.

5.2 Corporate Governance Committee (Peters Committee)

The Dutch corporate governance committee was installed in April 1996. The committee, also referred to as the Peters committee, consisted of representatives of trade and industry, stockholder representatives and academics. The purpose of the committee was to initiate debate and suggest changes in the balance of power between a companies’ management and stockholders in the Netherlands. The committee intended to increase the power of stockholders in the company. The Dutch corporate governance system should be improved by increasing the effectiveness of management and the supervision and accountability to investors in Dutch companies. The primary focus of the committee was on listed companies (De Jong et al. 2005).
The final report of the committee, ‘Corporate Governance in the Netherlands, the forty recommendations’, was issued in June 1997. Several of the recommendations concern the remuneration of members of the management board. For instance, the committee recommends that the remuneration should be split up into its components in the annual report (recommendation 23 and 24). The report emphasized the importance of self-enforcement. In order to find out whether or not this self-enforcement was effective, the Corporate Governance Monitoring Committee was installed. This committee reported in 1998 about the responses of Dutch listed companies on the recommendations. The monitoring committee concluded that the greater part of the companies did not change their governance structure as a result of the recommendations. Only 14 out of 159 companies changed their corporate governance structure in accordance to the recommendations. 

Five years after the presentation of the forty recommendations of the Peters committee, by 2002, a new evaluation was undertaken. In the mean time Dutch listed corporations had changed their corporate governance. It was concluded that companies had made improvements with respect to transparency and accountability, however there was much room for further improvements. The researchers of this report emphasized the role of rules and regulation, because most improvements were made because of existing or expected (changes in) regulation (De Jonge and Roosenboom 2002). Furthermore, this evaluation was the motivation to install a new corporate governance committee, the Tabaksblat committee.
5.3 Corporate Governance Committee (Tabaksblat Committee)

The Tabaksblat Committee, named after the chairman of the committee, was installed on March 10, 2003. The aim of the committee was to publish a renewed code of best practice for corporate governance, of which the compliance should be tested. On December 9, 2003 the final version of the code was published: ‘The Dutch corporate governance code, principles of good corporate governance and best practice provisions’. The code applies to all companies whose registered office is in the Netherlands and whose stocks are officially listed on a stock exchange. The code builds further on the recommendations of the Peters committee and the content of the code is influenced by the British Combined Code on Corporate Governance (2003).
 The code became effective on January 1, 2004.

The code consists of both principles and best practice provisions. The principles should be regarded as reflecting the latest general views on good corporate governance, which enjoy wide support. These general principles have been elaborated in the form of specific best practice provisions. The code consists of 113 best practice provisions and 21 principles.

The code is a form of self-regulation. An advantage of self-regulation is its flexibility. However, monitoring by the Peters committee showed a low level of compliance. For that reason, companies have not unconditional freedom to decide whether or not they apply to the code. Companies should refer in their annual report to the code and should indicate to what extent they have complied with the principles and best practice provisions. This rule is known as the apply-or-explain principle and has a legal basis in the Dutch Civil Code
 since December 30, 2004. The general meeting of shareholders should supervise the compliance of the Tabaksblat code. 

The code is based on the concept that the company strives to maximize long term stockholder value. However, in doing so, the company should take into account the interests of the different stakeholders, including employees, providers of capital, suppliers, customers and also government and civil society. The management board and the supervisory board have an important role in weighting up the interests of the different stakeholders. The synthesis of the stockholder and stakeholder approach as explained in section 2.4 can be recognized here.

The code is based on a system of checks and balances. The committee states that good corporate governance is based on efficient supervision of the management board (the “checks”) and a balanced distribution of influence and power between the management board, the supervisory board and the general meeting of shareholders (the “balances”). Resolving the checks and balances was necessary after a series of accounting scandals
 and significant increases in the remuneration arrangements of top executives. The position of the management board was said to be too dominant and the supervisory board failed to exercise proper supervision over the management board on behalf of the stockholders.

Paragraph II.2 of the code is dedicated to remuneration of members of the management board. The amount and composition of the remuneration packages as well as the transparency of the compensation are discussed in this paragraph of the code. 

The committee sees an important role for the remuneration committee in setting a proper remuneration for management board members. The composition and the role of the remuneration committee is explained in paragraph III.5 of the code. The members of the remuneration committee should be appointed from among the members of the supervisory board. The remuneration committee should prepare the decision making with respect to remuneration of executives for the supervisory board. Provision III.5.10 summarizes the duties of the remuneration committee:

a) drafting a proposal to the supervisory board for the remuneration policy to be pursued;

b) drafting a proposal for the remuneration of the individual members of the management board, for adoption by the supervisory board; such proposal shall, in any event, deal with: (i) the remuneration structure and (ii) the amount of the fixed remuneration, the shares and/or options to be granted and/or other variable remuneration components, pension rights, redundancy pay and other forms of compensation to be awarded, as well as the performance criteria and their application;

c) preparing the remuneration report as referred to in best practice provision II.2.9.

Starting from 2005 the code is yearly reviewed by the Corporate Governance Code Monitoring Committee, which is also known as the Frijns committee. The main task of this committee is to monitor the operation of the Dutch Corporate Governance Code and its implementation by listed companies and stockholders. Frijns et al. (2005) conclude that listed companies largely conform to the Corporate Governance Code. In the next years, comparable figures are found (Frijns et al. 2006; 2007; 2008). 

5.4 Structured regime
This paragraph will discuss how the power in a Dutch company is separated between the shareholders collected in the general meeting of shareholders, the supervisory board and the management board. 

Since 1971, large companies in the Netherlands have been subject to the “Law on company structure.”
 The so-called structured regime requires a supervisory board that consists of outsiders. The original intention was to provide a balance between the position of capital and labor in large companies (DeJong et al. 2005). The key point of the regime is that numerous powers from the stockholders are granted to the supervisory board. Members of the management board were appointed by the supervisory board. 

For internationally oriented firms another version of the law applies. In that case it is the general meeting of shareholders that appoints management board members. The supervisory board elected its own members as well. This is called controlled co-option. The co-option is controlled because the other institutions in the company have some influence on the appointment procedure (De Jong et al. 2001). Moreover, in the previous paragraphs, it was already mentioned that a remuneration committee consisting of members of the supervisory boards sets the remuneration of management board members.

The structured regime increases the separation of ownership and control between management and stockholders. However, the structured regime has been changed on October 1, 2004. The influence of the general meeting of shareholders is again strengthened in comparison to the power of the supervisory board.
 The general meeting of shareholders appoints since then supervisory board members on the proposal of the supervisory board. 

The structure of companies in the Netherlands with a distinction between a management board and supervisory board is an example of a two-tier structure. Besides a two-tier structure, a one-tier structure is possible. In a one-tier structure management and supervisory tasks are performed in one board. The one-tier structure is more common in Anglo-Saxon companies. However, in a one-tier structure there is made more and more a distinction between executive and non-executive board members. For instance, non-executive board members have separate meetings. The one-tier and two-tier model become more similar (Tabaksblat 2006). Due to the increased power of stockholders and the convergence of the one-tier and two-tier board structure, the Dutch corporate governance system becomes more in line with the international standard. An illustration of this fact is the Dutch law proposal of November 7, 2008 to introduce the possibility of a one-tier board for Dutch companies.
 

5.5 Disclosure of the compensation of top executives

This paragraph will provide insight in the recent regulation about the disclosure of the remuneration of top executives. It is useful for gaining insight in the disclosure of top executive compensation arrangements to make a distinction between the situation before 2002, between 2002 and 2004, and after 2004. This paragraph concludes with evaluating the current regulation. 

(1) Situation before September 1, 2002

Until September 2002 the regulation for the disclosure of the remuneration of the Board of Directors was very limited. Article 383 of Book 2 of the Dutch civil code required that companies reported information about the entire group of executive board members and former executive board members and supervisory board members and former supervisory board members. Only the total amount of remuneration to this board members should be reported. From a privacy point of view, reporting remuneration traced to an individual person was not required. 

(2) Situation after September 1, 2002

The ‘Disclosure on Remuneration and Stock Ownership of Executive and Supervisory Directors Act’ took effect on 1st of September, 2002.
 This act is applicable to stock exchange listed companies. The Foundation for Annual Reporting (RJ)
 published guidelines based on this act and on IAS 19 Employee benefits which prescribe that companies provide information in the annual report on granted rights and exercised and expired rights during the financial year. The RJ requires further that Dutch stock exchange listed companies provide in the annual report information on an individual basis of cash compensation, stock option plans, granted options, and stock-based compensation. This is prescribed by RJ 240.111.

(3) Situation after January 1, 2004

Since January 1, 2004 the Dutch corporate governance code (Tabaskblat 2003) came in place, as mentioned in paragraph 5.3. This code requires additional information in the annual report about the remuneration of management board members. 

Although the transparency on compensation elements of top executives has been improved in recent years, further improvements are still possible. The thirty recommendations with respect to executive remuneration of Eumedion
 (2006) are an example of further improvements. Moreover, the proposed disclosure rules of the Securities and Exchange Commission
 in the United States are more detailed than currently required under the Dutch legal framework. 

5.6 Other developments

Besides these regulatory and legal changes, other developments have influenced top executive pay arrangements in the past years. A number of economic, technical and societal changes have affected the governance structure in the Netherlands significantly (Swagerman and Terpstra 2007). 

Although Dutch firms were already to a large degree internationally oriented, a series of acquisitions in many parts of the world has made the Dutch corporate structures even more globally dispersed.

The labor market for top executives has internationalized quickly. In 2007 more than half of the Dutch AEX funds have a foreign CEO. In 2000, only twenty percent of the CEOs was non-Dutch. The foreign CEOs are from countries like Belgium, the United States, France, Sweden, the United Kingdom and India (Pekelharing 2007).

Moreover, CEO turnover has risen quickly in recent years. The information age has created more opportunities for analysts and stockholders to monitor the performance of top executives. (Swagerman and Terpstra 2007). Poor-performing CEOs are more easily replaced by others. This is confirmed by a recent study of Booz and Company (2007). This strategic management consulting company concludes that one out of three CEOs of AEX funds is replaced in 2007 (FD May 27, 2008).
 Dutch listed companies are increasingly influenced by the market for corporate control (Kuijpers and Meinema 2009).

Besides performing worse than expected, acquisitions are an important factor for the high CEO turnover. This can be explained for a large part by the fact that most anti-takeover defenses were dismantled in recent years due to market pressure and changed regulation. A large part of stocks in AEX companies is in the hands of foreign investors. (Kuijpers and Meinema 2009). These mostly Anglo-American investors are in general more active than the Dutch investors. One can think of hedge funds. Dutch investors such as pension funds and banks are traditionally highly passive. CEOs that do not perform face a takeover or increased pressure of investors to divest activities or to split up the company, reversing any overdiversification. 
Due to these developments since the creation of the Dutch corporate governance code in 2003, it was necessary to update the code. The revised version of the code was published on December 10, 2008. The emphasis of the code of 2003 was on restoring confidence after the accounting scandals. The code focused mainly on accountability and transparency. The detailed rules on the remuneration report tended to produce a box-ticking mentality. The adjusted code is more aimed at influencing the behavior of executives, supervisory board members and stockholders in advance. With respect to executive compensation, several changes are made in the revised code. When executive pay is determined, pay differentials within the company must be taken into account. The ratio of variable to fixed remuneration must be appropriate. Variable remuneration is to be based on long-term objectives, while non-financial indicators relevant to the company should also be taken into account. Remuneration must also be in keeping with the company’s risk profile. In addition, there is to be stronger control by the supervisory board over management board remuneration (by means of scenario analyses, the test of reasonableness and claw-back clauses). A claw back clause means that variable remuneration that has been awarded on the basis of incorrect financial and other data can be recovered form management board members (Kuijpers and Meinema 2009).

5.7 Hypothesis

At the end of this section the question comes to mind: what are the consequences of the aforementioned developments in the corporate governance system in the Netherlands on the pay-performance relationship in the period 2002-2007? During this period of time transparency with respect to top executive compensation has increased. The Dutch corporate governance system has become more internationally orientated in recent years. The Tabaksblat code, which became effective in financial year 2004 played an important role in this respect. The code advises a strong connection between CEO compensation and company performance (paragraph II.2 of the Code Tabakblat 2003), which was already mentioned in paragraph 1.3 of this thesis. The following hypothesis can be formulated based on these developments:

The pay-performance relationship has increased in the Netherlands during the period 2002-2007 (H34)
This hypothesis will be tested in section 7. The empirical testing of this hypothesis tries two answer the third research question: Has the pay-performance relationship strengthened during the period 2002-2007?
5.8 Summary and conclusions

This section has placed the subject of top executive compensation in the institutional setting of the Netherlands. The section started with stressing the importance of the Peters committee and its successor the Tabaksblat committee for the remuneration of top executives. The Tabaksblat code and changed regulation require more detailed disclosure of executive compensation in the annual report. The conclusion that can be drawn from these developments is that the necessary data on remuneration of top executives are not available before financial year 2002. Another conclusion that can be derived from this section is that the Dutch corporate governance system in general and top executive pay especially, have become more internationally oriented in recent years. This notion can be illustrated by the fact that the Tabaksblat code was for a large part inspired by the British Combined Corporate Governance Code. Several distinct features of the Dutch corporate governance system have been dismantled, such as anti-takeover measures and the structured regime has been shaded. The increased international character can also be shown by factors such as the increased number of foreign CEOs and foreign investors in Dutch companies. The developments in the corporate governance system discussed in this section hypothesize an increased pay-performance relationship during the period 2002-2007. The empirical results are discussed in section 7. The next section will first present the research design that will be used to conduct the empirical tests.
6 Research design 
6.1 Introduction 
This section is dedicated to the design of the research. The research methodology will be outlined in paragraph 6.2. In the introduction it was already mentioned that three research questions are distinguished. The first question is about the determinants of CEO pay. The econometric model that will be used to answer this question will be presented in paragraph 6.2.1. Paragraph 6.2.2 describes the variables in more detail. The research models for the second question, about the strength of the pay-performance relationship, will be answered in paragraph 6.3. The methodology to answer the third research question, about the pay-performance relationship over time, will be presented in paragraph 6.4. Paragraph 6.5 describes the sample selection process. Paragraph 6.6 evaluates the reliability (6.6.1) and validity (6.6.2) of the research. Paragraph 6.7 describes several robustness tests, to check the sensitivity of the research design. Finally, paragraph 6.8 concludes.

6.2 Determinants of the pay-performance relationship
6.2.1 Model specification
The goal of this research is to test the relationship between company performance and CEO compensation. This relationship is tested for the years 2002-2007 for a sample of Dutch listed companies. The basic statistical technique that is used in order to perform the research is ordinary least squares (OLS) regression. The OLS regression estimation method minimizes the sum of the squared residuals (Aczel and Sounderpandian 2002). Because the study involves more than one independent variable, multiple regression analysis is applied. Two or more variables serve to explain variations in the dependent variable. The multiple regression analysis can be specified as follows:

Yit = α + β1 X1it + β2 X2it+ …. + βn Xnit  + εit

,i = 1,2,…,N ; t =1,2,…T

        (1)


where Yit is observation i of dependent variably Y for period t, X1it is observation i of independent variable X1 for period t, α is the constant term, β1 to βn are the coefficients for the independent variables and εit represents the residual of observation i in period t.               
Filling in the relevant variables results in the following basic equation:

LN (Pay)it = α0 + β1 Perfit + β2 LN (Size)it+ β2 Levit + β3 Riskit + β4 Ageit + β5 Tenureit + δ + λ + υ + εit      (2)

Besides the abovementioned specification with pay as dependent variable, I also use a reverse specification with performance as dependent variable and pay as independent variable to test whether pay (or any of the other variables) affects performance:

Perfit = α0 + β1 LN (Pay)it + β2 LN (Size)it + β2 Levit + β3 Riskit + β4 Ageit + β5 Tenureit + δ + λ + υ + εit      (3)

In these equations Payit stands for the amount of compensation that is paid to the CEO of firm i in period t. It is expressed in natural logarithm to adjust for the non-normality of compensation distribution (e.g. Duffhues and Kabir 2008). Perfit stands for the performance of company i in period t, Sizeit for the size of company i in period t. Size is also expressed in natural logarithm. Levit means the leverage of firm i in period t. Riskit means the risk of company i in period t. Ageit represents the age of the CEO of company i in period t and Tenureit the job tenure of the CEO of company i in period t. Finally, δ represents industry dummies, λ represents stock index dummies and υ represents year dummies.

The aforementioned regression model (2) is based on standard empirical pay-performance literature. The empirical model uses panel data techniques. This is typical for econometric models of CEO pay determination (Conyon and Swalbach 2000). The term panel data refers to two-dimensional data. There are N cross-section observations (companies), covering T time periods. The panel is not balanced. This means that the number of time series per company can differ. The model is concerned with identifying a single pay-per-performance parameter that is common for all CEOs. Variants of this econometric model can be found in for instance Duffhues and Kabir (2008), Cornelisse et al. (2005), Yurtoglu and Haid (2006), Fernandes (2008) and Conyon and Swalbach (2000).
6.2.2 Variable description 
This subparagraph will describe the selected variables in more detail. The exact definitions of financial variables can be found in table 1 of the appendices. 

To allow a meaningful comparison over time, all monetary amounts are expressed in constant prices of 2006. For the percentage of inflation the Consumer Price Index (CPI) of Statistics Netherlands (CBS) is used. The computations are presented in table 2 of the appendices. Virtually all studies adjust the monetary variables for inflation. Jensen and Murphy (1990) and Hall and Liebman (1998) employ the same methodology to compute constant prices by using the consumer price index.

(1) Pay

The dependent variable Pay is measured in a number of ways. Several proxy measures for CEO compensation are constructed. The data allow to make a distinction in CEO compensation between base salary, bonus, equity-based compensation in the form of stocks and stock options, pensions and other compensation. Making a distinction between different elements of CEO compensation is relevant, because previous research has shown that each component of pay may have different determinants (e.g. McKnight and Tomkins 1999) and the pay performance relationship may differ between different elements of CEO pay (e.g. Hall and Liebman 1998). 

The elements of CEO compensation are already discussed in section 3.3. The relationship between each element of compensation and the independent variables will be taken into account in the study. Moreover, salary and bonus together (cash compensation) is used as variable and the sum of all elements (total compensation) is also used as variable, to be able to compare the results with the findings of other studies. 

Severance pay is neglected in this study. This is because of limited availability of data and different individual situations and contracts which make it difficult to draw general conclusions.

Base salary is the actual paid fixed salary on a yearly base (in accordance with McKnight and Tomkins 1999 and Mertens et al. 2007). 

Bonus is the yearly variable cash payment to the CEO. Stock and option components that are earned during the year are not included in this measure (in accordance with McKnight and Tomkins 1999 and Mertens et al. 2007).  

Although there is no reason to assume that there is a relationship between performance and pension benefits, pension payments are also included in the research. Pension benefits are an important item in total compensation. Especially pensions based on defined benefit can be large. Pension payments are defined as the expenses the company has contributed in the financial year to the pension arrangement of the CEO (e.g. Murphy 1999).
Other compensation is defined as cash payments other than base salary, bonus, options and stocks, pension payments and severance pay. This other compensation is measured at actual value. An example includes the use of company assets by the CEO. This item is among others also included by Duffhues and Kabir (2008).
Stocks are valued at the moment of issuing (number of stocks multiplied with the market price at the moment of issuing). In terms of Hall and Liebman (1998) the valuation of stocks is based on flow or direct compensation. So, this item is based on the value of stocks granted during the year. The increase in value of stocks that where granted to the CEO in previous years is not taking into account in this measure. Duffhues and Kabir (2008) use also flow compensation in their regression analyses. Taking in mind that the purpose of this research model is to examine what the determinants of the level of CEO pay in a particular year are, it would be inadequate to include value appreciations of granted stocks in previous years.

Stock options the CEO received during the year are valued at the moment of issuing. Value appreciations of previously granted stocks are not taken into account. The value of granted stock options is like granted stocks based on flow or direct compensation. The granted stock options are valued with the Black-Scholes (1973) European call option valuation model, which is modified for dividends by Merton (1973). The methodology is as follows:
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where
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(5)

N = number of shares

P = price of underlying stock

E = exercise price of the option

T = time to expiration op the option in years
r = risk-free interest rate 
d = expected dividend rate

σ = expected volatility
Φ = cumulative probability function for normal distribution.

The variables of this model should be estimated. The real figures of number of shares, exercise price of the option and time to expiration are known. The price of the underlying stock is the price at the moment of issuing. The VEB (see below) made the following assumptions for the other variables in the model. The risk-free interest rate is assumed at 3,7%. Expected dividend rate ranges between 0% and 4%. Expected volatility is assumed at 30%. Moreover, in the Black-Scholes model the assumption is made that the performance criteria are completely met. So, 100% of the options are awarded.

These are crude assumptions. Fortunately the VEB data allow to make other assumptions for the risk-free interest rate, expected dividend rate and expected volatility. As proxy for risk-free interest rates I use the interest rate on zero coupon bonds with a duration of five years at the end of the year that the options are granted. The interest rates, obtained from DNB, are published in table 2 of the appendices. Expected dividend rate is calculated as dividend divided by market price year end. Expected volatility is measured by stock price volatility. For the exact definitions of these financial variables I refer to table 1 of the appendices.

The Black-Scholes valuation model is the most common model in valuing CEO stock options. The use of this model is not unproblematic. The following comments addressing possible shortcomings of the model must not be taken as an attack on Black-Scholes as a general valuation model of tradable call options. The comments on the model should be seen in relation to the valuation of executive stock options. CEO stock options have other features than call options. First, CEO stock options are not tradable over open indices, like call options (Van Praag 2005). Until the option can be exercised it is difficult for the executive to undertake more current consumption, at least to the full extent of an increase in the Black-Scholes value. It is the executive’s perception of the gain or loss which counts in research which is trying to address how executive compensation is related to firm performance (McKnight and Tomkins 1999). 

Another assumption of the model considers the conditionality of executive contracts. Stock options granted vest only upon attainment of some performance criteria.
 

Since 2002, in the Netherlands the measure relative TSR is introduced (Mertens et al. 2007). If performance of the company is below the median of the peer group, the options are not awarded. This leads to the conclusion that the Black-Scholes model will overstate (some say seriously overstate, e.g. McKnight and Tomkins 1999) the value of executive stock options. 

A practical problem using the Black-Scholes model is the estimation of several of the parameters of the model. The outcome is very sensitive to the assumptions made about the components of the valuation model. This can be illustrated with the valuation of the stock option package of Jeroen van der Veer, CEO of Royal Dutch Shell at the end of 2007.
 The exchange price at the end of 2007 is € 25,99. Using the assumptions of the VEB, a risk-free interest rate of 3,7%, an expected dividend rate of 4% and stock price volatility of 40% results in a value of € 9.826.850. If these crude assumptions are adjusted to more realistic figures of respectively 4,553%, 3,87% and 15,882% the value of the option package is € 5.662.170. 

Data collection

The possibilities of doing research are dependent on the availability of data about the remuneration of top executives. The availability of these data is dependent on the rules and regulation about these information in the annual report. The disclosure regulation is discussed in paragraph five of the previous section. The insights from this section lead tot the conclusion that the necessary data on the remuneration of top executives are available from 2002. In the United States data about executive compensation can be obtained from databases such as ‘Execucomp’. In the Netherlands such a database is not available and data collection would be tedious drudgery, consulting annual reports per company per year. Fortunately, the Dutch Investors’ Association (VEB)
 consulted all these annual reports with respect to CEO compensation and published the data on the website www.bestuursvoorzitter.nl.  
The Dutch national newspaper Volkskrant also publishes information about top executive compensation on www.topsalaris.nl. The two websites use a different computation methodology with respect to options and stocks. The Volkskrant accounts for stocks and options at the moment when they are unconditional or exercised. 

I use the data of the website of the VEB, because the database of the VEB contains more information in comparison to the Volkskrant. The database of the VEB allows to compute, in the terms of Hall and Liebman (1998), direct/flow as well as total/stock compensation. 
(2) Performance 

The choice of the performance measures is important for the interpretation of the results. The performance measures should be linked to executive compensation practice in the sample period. 

If no or a negative relationship is found between pay and performance, while the performance measure is rarely used in practice, the results have little practical relevance. Mertens et al. (2007) in cooperation with Hewitt Associates have reported the most common financial performance measures for Dutch listed companies in the period 2002-2006. Based on these findings they use Return on Assets (ROA), Return on Equity (ROE) and Total Stockholder Return (TSR) as proxies for firm performance. 

In the empirical literature accounting-based measures like ROA and ROE and market-based measures like TSR are distinguished. Moreover, some empirical studies use a hybrid measure like Tobin’s Q as a proxy of firm performance (e.g. Duffhues and Kabir 2008). 

A number of accounting-based performance measures is used in the empirical literature besides ROA and ROE. Examples include EPS, ROS and EVA. In this research ROA and ROE are chosen, because of their practical relevance. Other studies that use the accounting-based measures ROA and ROE are Cornelisse et al. (2005), Mertens et al. (2007), Duffhues and Kabir (2008), Haid and Yurtoglu (2006). Moreover, Tosi et al (2000) find in their meta-analysis based on publications regarding the pay-performance relationship that ROA and ROE have the largest explanatory power of the accounting-based measures in explaining CEO pay. Return on Assets (ROA) is defined as operating earnings over the book value of total assets. Return on Equity (ROE) is defined as net income divided by common equity. 

The market based measure Total Stockholder Return (TSR) shows the return on investment a shareholder receives over a specified time period. TSR is computed as the sum of stock price appreciation/depreciation and dividends divided by the share price at the beginning of the period. Examples of studies that use TSR as proxy for firm performance are Cornelisse et al. (2005), Mertens et al. (2007) and Yurtoglu and Haid (2006). 

The last performance measure that is taken into account in this study is Tobin’s Q. Q is used as a proxy for firm value in a number of studies (e.g. Gompers et al. 2003; De Jong et al. 2005). However, in a number of studies Q is also used as a proxy for company performance (e.g. Duffhues and Kabir 2008). The definition of Tobin’s Q is market value of the company divided by replacement value of total assets. However, the replacement value of total assets is not reported. Book value of total assets is used to proxy for replacement value. So, Q is computed as the sum of market value of common shares and book value of debt divided by the book value of total assets. 

Data collection
The data to calculate these variables have been collected from the financial databases Datastream and Worldscope. The definitions of these variables can be found in table 1 of the appendices.
(3) Company specific control variables
The first control variable is company size. Different proxies can be used to measure Size. In the empirical literature company size is often defined as market value of equity, total assets or total sales. Market value of equity is used in this study as proxy for company size conform Duffhues and Kabir (2008), Mertens et al. (2007). An example of a study that proxies firm size by total assets is Cornelisse et al. (2005). McKnight and Tomkins (1999) and Yurtoglu and Haid (2006) use sales to measure firm size. Total sales and total assets are used as robustness checks for company size (see paragraph 6.7).

Leverage is used as another control variable. LEV is defined as the ratio of total debt to total assets. Duffhues and Kabir (2008) and Cornelisse et al (2005) are examples of studies that include leverage in the research model as an additional control variable. These authors use the same definition of leverage.

A third company specific variable that is taken into account in the research is company risk. Different proxies for risk are possible. Cornelissse et al. (2005) measure proxy by the beta coefficient. Because betas are not available for the complete dataset, I use another common proxy for risk: stock price volatility (e.g. Conyon and Murphy 2000). Stock price volatility (VOL) is a measure of a stock’s average annual price movement to a high and low from a mean price for each year. For example, a stock's price volatility of 20% indicates that the stock's annual high and low price has shown a historical variation of +20% to -20% from its annual average price. The definition of this variable is conform Mertens et al. (2007).
Data collection
The data to calculate these variables have been collected from the financial databases Datastream and Worldscope. The definitions of these variables can be found in table 1 of the appendices again.
(4) CEO specific variables

Two CEO specific variables are taken into account in the research: CEO age and job tenure. AGE is measured in years. TENURE means the number of months the CEO has held his position at the company. If the CEO was already in position at the company, before it was listed at Euronext Amsterdam, the first date of this listing is used for job tenure. Hall and Liebman (1998) also account for age and tenure. Conyon and Murphy (2000) also use age as additional control variable.

Data collection
Job tenure data has been collected from the website www.bestuursvoorzitter.nl. Missing data with respect to job tenure is obtained from the database Review and Analysis of Companies in Holland (REACH) of Bureau van Dijk Electronic Publishing. This database is also used to collect the data about the age of the CEOs. For CEOs that were not found in this database, the database of http://company.info/searchpeople is used. 
(5) Dummy variables

So far, the dependent and independent variables in the multiple regression model have had quantitative meaning. To incorporate qualitative variables in the model binary or dummy variables are used. A dummy variable can take on two values, 0 or 1. A “0” indicates the absence and “1” the presence of the related variable. In the study dummy variables are added for industry (δ), stock index (λ) and for year (υ).
The companies in the sample are divided over nine different industries by using the Industry Classification Benchmark (ICB) codes of Euronext. I have chosen for ICB codes instead of Standard Industrial Classification (SIC) codes, because the ICB codes give a more relevant classification for Dutch listed funds (see Mertens et al. 2007). The classification consists of: Oil & Gas (0), Basic Materials (1), Industrials (2), Consumer Goods (3), Health Care (4), Consumer Services (5), Telecommunications (6), Utilities (7), Financials (8) and Technology (9). In order to obtain homogeneous groups which are large enough to be able to conduct statistical tests, the sector classification is further grouped into five indicator variables. Oil, Gas and Basic Materials form dummy variable 1, Industrials represent the second dummy, the third indicator variable consists of Consumer Goods, Health Care and Consumer Services, the fourth dummy stands for Telecommunications and Technology and the last dummy represents Financials. This is represented in table 4. Examples of other studies that use broadly defined industry groups include Conyon and Murphy (2000), Yurtoglu and Haid (2006), Kaserer and Wagner (2004) and Duffhues and Kabir (2008).

At Euronext Amsterdam different stock indices can be distinguished. The Amsterdam Exchange Index (AEX) is composed of the 25 most actively traded securities on the exchange. The Amsterdam Midkap Index (AMX) is composed of the funds that rank 26-50 in size on Euronext Amsterdam. In 2005 Euronext Amsterdam started with the Amsterdam Smallcap Index (AScX) index, composed of the funds that rank 51-75 in size. Because this index is not available for the whole sample period, I have chosen to state the funds ranked in size from 51 as local funds. Dummy variable 1 is composed of AEX funds, dummy variable 2 represents AMX funds and the other companies are represented by dummy variable 3.

One of the dummy variables for industry, stock index and year have been omitted in the econometric model, because otherwise the problem of perfect collinearity would be apparent in the research. This problem is also known as the dummy variable trap (Aczel and Sounderpandian 2002). Technically it does not matter which dummy variable is not incorporated. 

Data collection
The information about the industry classification of the companies is obtained from Euronext. Euronext publishes ICB Codes on their website www.euronext.com. Moreover, the information about at which index the company is listed (AEX, AMX, Small Caps/Local funds) in every year is also obtained from the Euronext website.  
6.3 Strength of the pay-performance relationship

The previous paragraph presented the models that will be used to investigate the determinants of the pay-performance relationship. This paragraph will specify the models that are used to answer the question: How strong is the pay-performance relationship? 
In section 4 different methods were discussed to investigate how strong the pay-performance relationship is (Jensen and Murphy 1990, Hall and Liebman 1998). This paragraph will present a model that focuses on absolute changes, the JM-measure, and one that focuses on percentage changes, as used by Hall and Liebman (1998).

6.3.1 Pay performance sensitivity: model specification and variable description

The first model that is used is based on Jensen and Murphy (1990). This model is among others also used by Yurtoglu and Haid (2006). The pay-performance sensitivity (PPS) or JM-measure is an absolute measure. It measures with which amount CEO pay increases if the stockholder value of the company increases with €1.000. The PPS model is specified as follows:

Δ (Pay)it = α + β Δ (Perf)it + εit







(6)

The dependent variable Δ (Pay)it represents the change in CEO compensation of company i in period t compared to period t-1. Again total compensation is splitted into its primary components. 

Delta base salary is computed as base salary t minus base salary t-1. Delta bonus is computed in a similar way. Delta stock options is again computed with the Black-Scholes formula as explained before. Yet, now the increase in the value of options is taken into account by comparing the value of the options at the beginning of the year with the value at the end of the year after Hall and Liebman (1998). Delta stocks is also calculated as the difference in value at the beginning and end of the year. Delta stocks is also based on total/stock compensation.

Moreover, the sum of delta base and delta bonus (delta cash compensation) and the aggregate of the aforementioned elements (delta total compensation) are used as dependent variable. This is done to be able to compare the results with the findings of other studies. For the same reasons pensions and other compensation are not included in the PPS measure.

The absolute change in firm performance is measured in four different ways: delta shareholder wealth, delta sales, delta net income and delta operating income. In accordance with earlier empirical literature Δ (Shareholder wealth)it is calculated as market capitalization at period t-1 multiplied with total stockholder return (TSR) at period t (e.g. Jensen and Murphy 1990, Murphy 1999, Mertens et al. 2007). Besides TSR three accounting-based measures for performance are used in this equation. After Jensen and Murphy (1990) profit and sales are used. Profit is operationalized as operating income and net income (Mertens et al. 2007). The research of Mertens et al. (2007) points out that these variables are often used by Dutch listed firms as financial performance measures in the period 2002-2006. These three accounting-based measures are calculated as the value at period t minus the value at period t-1. For the definition of the variables I refer to table 1 of the appendices again. Finally, the strength of the relationship is represented by β1. 
It might be useful to further elaborate on the econometric method. This can explain why no control variables are added to the equation and to make the link with the previous model as depicted by equation (2). Year-to-year performance related changes in CEO compensation are typically modeled as: 

(Pay)it = γi  +  αit + βi (Perf)it +  εit                 ,i = 1,2,…,N ; t =1,2,…T   



(7)

where γi  is a CEO or firm-specific effect that varies across CEOs but does not vary over time for a given CEO, αit is a CEO or firm-specific time trend (company size, CEO age and tenure, etc.), Perf is a firm performance measure, βi is the coefficient indicating the pay-performance relationship and εit represents the equation error. Equation (2) can be recognized in this model. 
For relative small times series (T<10) researchers regularly assume that time trends and pay-performance relationships are constant across executives/companies. In terms of the model this means αi = α and βi = β. Equation (7) can then be re-estimated using fixed-effect methodologies or first differences. The result is, not surprisingly, the PPS-model presented by equation (6). See Murphy (1999, p.30-31) and Conyon and Swalbach (2000, p.521-522).
6.3.2 Pay performance elasticity: model specification and variable description 

The second model, the pay-performance elasticity (PPE) model, is expressed in relative terms. It measures the increase in CEO pay in percentages, if firm performance rises with 1%. The PPE model is among others used by Hall and Liebman (1998), McKnight and Tomkins (1999) and Conyon and Murphy (2000) as described in section 4. This model can be specified as follows:

Δ LN (Pay)it = α + β Δ LN (Perf)it + εit






(8)
Δ LN (Pay)it is the natural logarithm of CEO pay of company i at moment t minus the natural logarithm of CEO compensation of firm i in the former period t-1. The compensation elements are computed in the same way as in the previous pay performance sensitivity equation. The difference with the PPS equation is that the equation is now in relative terms by using the natural logarithm. Once more, it is important to calculate the PPE for cash compensation as well as total compensation. An explicit/direct relationship exists between CEO wealth and shareholder wealth trough CEO’s holdings of stocks and stock options. These items are included in the total compensation measure. CEO wealth can be implicit or indirectly related trough bonuses and year-to-year adjustments in compensation (e.g. Murphy 1999).  

The change in performance is measured as the change in shareholder value. The change in shareholder value ignores share issues or repurchases and therefore equals the continuously accrued rate of return on common stock (e.g. Murphy 1999, Conyon and Murphy 2000). Δ LN (Shareholder value)it is calculated as the natural logarithm of (1+TSR) at moment t for company i. This computation is also used by Murphy (1999), Conyon and Murphy (2000) and Mertens et al (2007). Again, several accounting-based measures are also used as a proxy for company performance: ROA, ROE and sales growth. Sales growth is defined as LN sales at moment t minus LN sales at moment t-1. This definition is also used by McKnight and Tomkins (1999). Delta ROA is computed as ROA at period t minus ROA at period t-1. The same computation holds for ROE. This computation is also used by Kato and Kabo (2006) and Mertens et al. (2007). This way of calculating, implies that the changes in ROA and ROE are semi-elasticities. These semi-elasticities should be interpreted as follows. Assume for delta ROE a semi-elasticity of 1,5. This means that a 1% increase in ROE (for example from 5 to 6%) results in a 1,5% increase in CEO compensation. Finally, the strength of the relationship is represented by β1.
6.4 Pay-performance relationship over time

The research design in order to test the third research question will be presented in this paragraph.
In paragraph 5.7 it was hypothesized that executive pay will show a stronger relationship with firm performance during the period 2002-2007 due to corporate governance changes as discussed in section 5. An important development in that respect was the code Tabaksblat which took effect from 2004. Two studies mentioned in table 1 (p. 27) and discussed in section 4 have investigated the effect of corporate governance changes on the pay-performance relationship: Kaserer and Wagner (2004) and Girma et al. (2007). Kaserer and Wagner (2007) tested the hypothesis for Germany by comparing the periods 1990-1993 and 1998-2002. They compare the period 1990-1993 with 1998-2002 and do not find empirical support for their hypothesis. Kaserer and Wagner (2004) use total amount of executive compensation normalized with the turnover volume of a company as dependent variable. The regression results are based on a WLS-WITHIN estimator.

Girma et al. (2007) have explored the effect of the corporate governance (‘Cadbury’) reforms on top executive compensation in the UK by comparing the period 1981-1991 and 1992-1995. Their results suggest that the impact of the reforms has been disappointing. The relationship between pay and performance remains weak. Girma et al. (2007) use cash compensation as dependent variable, due to data limitations with respect to options and stocks. Quantile regressions are used to address the issue of within-sample heterogeneity. However, this sophisticated technique is not imitated in other research.

In this study the number of years are limited. The period 2002-2003 (the pre-Tabaksblat period) is compared with the period 2004-2007 (the period after the code Tabaksblat took effect). After Girma et al. (2007) a dummy variable δ is added with value “0” in the period 2002-2003 and “1” in the period 2004-2007. This dummy variable δ measures differences in the change in CEO compensation before and after the introduction of the Dutch corporate governance code. Moreover, an interaction variable is added to the PPS and PPE model specifications. This interaction variable is computed as dummy variable δ times the performance variable. If the link between pay and performance has increased, then a statically significant positive coefficient (i.e., β2 > 0) will be observed on this variable. 

The PPS equation is then adjusted as follows:

Δ (Pay)it = α1 + β1 Δ (Perf)it + α2 δ + β2 (δ *Δ (Perf))it + εit




         (6’)

The PPE is then formulated as follows:

Δ LN (Pay)it = α1 + β1 Δ LN (Perf)it + α2 δ  + β2 (δ * Δ LN (Perf))it + εit
 

      (8’)

I use cash compensation (after Girma et al. 2007) as well as total compensation (after Kaserer and Wagner 2004) as dependent variable in this equations. Corporate performance is measured in the same way as for the PPS and PPE model in the previous paragraphs.
6.5 Sample selection process
The original sample consists of all companies listed at Euronext Amsterdam during (some part of) the sample period 2002-2007. This funds can be listed at the AEX or AMX index or are Small Caps or local funds. 160 companies are included in the sample as reported in table 3 of the appendices. The total sample consists of 685 year observations (on average 4 observations per company). The first step in the process was to gather the necessary data on CEO compensation from the database of the VEB. Data collection ended July 2008. The next step was gathering the necessary financial and CEO-related data. Companies for which compensation or financial data were not available for one or more years are eliminated from the sample for those years. 

The regression results are based on CEOs that have been in function during the whole year. Comparing compensation for the whole year t with part of t-1 (because the CEO was appointed during that year) or with part of t+1 (because the CEO left the company during that year) would have a distortive effect on the results. Extrapolating compensation for a part of the year would also be arbitrary, especially for variable compensation elements. 

Furthermore, extreme observations are eliminated from the final sample, because they have a distortive effect on the results. Outliers are defined as cases which deviate more than three standard deviations from the median (Wiggins 2000). The influence of this elimination procedure on the number of observations is limited. In none of the models more than thirteen observations are deleted due to extreme observations. 

6.6 Reliability and validity of the study

In this paragraph the reliability and the validity of the research will be discussed. Reliability means that something is measured consistently. A valid measure measures what it is supposed to measure. This is not necessarily the same (Babbie 2004). Therefore both reliability and validity will be assessed.  
The reliability of the research will be topic of subparagraph 6.6.1. The validity of the study will be evaluated in subparagraph 6.6.2.
6.6.1 Reliability

The type of research can be characterized as desk or secondary research. This is a form of research in which the data is collected by others (Babbie 2004). In this study free access data on internet and commercial databases are used. From a cost- and time effectiveness point of view, secondary data provides an advantage. However, a disadvantage associated with this type of research is that the collected data may be limited, out of date or incorrect. 

The data collection process is described in paragraph 6.5. The executive compensation data is obtained from the VEB. The VEB is an independent organization positioned between investors and listed companies. The VEB states that investors need an independent source of information, free of bias. The website www.bestuursvoorzitter.nl provides this information with respect to CEO compensation. The data are collected from the annual reports. 

The financial statistical data are collected from well-known databases as Datastream and Worldscope. The databases REACH and http://company.info/searchpeople, which are used to collect the CEO related variables, are also reliable secondary data sources. 

Due to the careful selection of databases the reliability of the secondary data is not a problem. The raw data is also checked on data entry errors to avoid inconsistencies. 

6.6.2 Validity

Before the validity of the research is assessed, first the predictive validity framework of Libby et al. (2002) will be discussed. Then, four validity criteria are presented. These criteria will finally be used to assess the validity of the research. 
Predictive validity framework 

The predictive validity framework of Libby et al. (2002) can be used to make the research model more concrete. This concretization is based on equation (2). The framework is depicted below in figure 1. 
[image: image3.emf]
Figure 1: Predictive validity framework (adopted from Bisbe et al. 2007)

First the meaning of the letters and the links in the framework are briefly explained. Constructs are theoretical concepts that must be operationalized because they cannot be observed directly or indirectly (e.g. Babbie 2004, Bisbe et al 2007). The constructs can be found on the conceptual level depicted by the letters A and B. These constructs need to be operationalized (link 2 and 3). 

I am interested in the relationship A-B (link 1), what is actually investigated in the research however is the relationship C-D (link 4). The letter E stands for control variables. 

On the conceptual level, the explanatory variable, depicted by the letter A, stands for company performance. The explained variable in the research, depicted by the letter B, is CEO compensation. The pay-for-performance relationship is depicted by link 1. 

These constructs are operationalized. Link 2 operationalizes company performance. In order to measure company performance ROA, ROE, TSR and Q are used. These operational variables are depicted by the letter C in the framework. Link 3 operationalizes CEO compensation. CEO compensation is also measured in a number of ways (base salary, bonus, stocks, stock options, etc.). These variables are depicted by the letter D. Finally, several control variables are included in the research. These control variables are depicted by the letter E in the framework. In the research I control for several company specific and CEO specific variables. The company specific variables that are taken into account in the research are firm size, leverage and industry sector. Again, these variables have to be operationalized. For instance, firm size is operationalized by the market value of equity. CEO specific variables included in the research are CEO age and tenure. 

Validity criteria

The research can be evaluated on the basis of four validity criteria: internal-, statistical conclusion-, construct- and external validity, each of which will be discussed in this subparagraph. Each of these criteria can also be found back in the predictive validity framework depicted in figure 1. Link 2 and 3 refer to construct validity and link 1 and 4 refer to statistical conclusion- and internal validity. Statistical conclusion is a precursor of internal validity and construct validity is related to external validity. 

Statistical conclusion refers to whether the independent and dependent variables in the study covary. If there is covariation, internal validity looks to whether changes in the dependent variable are caused by changes in the independent variables. Birnberg et al. (1990) state that a study is internally valid when the conclusions can be drawn from a set of observations with little ambiguity. Construct validity refers to whether an operational definition of a (theoretical) construct is indeed a valid measure of it. 

The last form of validity, external validity, refers to whether observed causal relations in one study can be generalized to specific groups, settings and times, and/or across a broader array of groups, settings and times (Campbell and Stanley 1963).

Assessment of the validity of the research

The criteria from the previous paragraph can be used to assess the validity of the research. 

Birnberg et al. (1990) mention that the degree of statistical conclusion and internal validity depends on measurement difficulties and lack of control over variables. 

Measurement difficulties are apparent in this research. Especially measuring the value of stock options is problematic. Several assumptions had to be made to measure the value of options. See also paragraph 6.2.2.

The research design allows to control for several factors that could influence the relationship between pay and performance, such as firm size. Controlling for these variables has a positive effect on the statistical conclusion and internal validity. However, there will still be some unobserved company characteristics that influence CEO compensation and company performance.

As mentioned in the previous subparagraph internal validity is based on the notion that changes in the independent variable cause changes in the dependent variable. However, with the chosen cross-sectional research design it is difficult to draw conclusions about causal effects. As Van Praag (2005) points out, a cross-sectional comparison of compensation structures and company performances results in misleading conclusions about the effect of performance pay of top executives. This is because the design of incentive contracts is endogenous and there may be unobserved characteristics that influence the pay-performance relationship as explained before. 

Construct validity can be tested by assessing that if the same construct is measured in a different way, this will lead to different results. If this is the case, the study is valid with respect to the particular construct. The research design allows to test the construct validity. Several different proxies of company performance, CEO compensation and company size are taken into account. The results of the testing of the constructs are presented in the next section.

The last form of validity, external validity, refers to generalizability of the results. Generalizability means the degree to which the results of the sample are applicable for a broader population. Although the samples in US based research are larger than the sample in this research, I think the sample is large enough to conduct statistical tests and generalize the results to a certain degree. A feature of this study is that it involves data from both small, medium, as well as large multinational companies. This provides the variation in the sample necessary to conduct statistical analysis (Mehran 1995). 

The conclusion that can be derived from this subsection is that statistical conclusion validity is, although the research allows to control for several factors, medium due to some measurement difficulties with stock options. Internal validity is low due to endogeneity and possible unobserved company characteristics. 

Construct validity is medium to high because different proxies are used to measure the constructs. Finally, external validity is medium. Although in the US larger samples are used, the sample is large and varied enough to conduct statistical analysis and generalize the results to a certain degree.

6.7 Robustness checks

Several robustness checks are performed to estimate the sensitivity of the results. These alternative model specifications include lagged relationships, alternative proxies for firm size and average pay on average performance.

(1) Lagged relationships

The previous specified regression equations assume contemporaneous relationships between CEO pay and company performance, which assumes that the CEO pay in year t is related to the company performance in year t. However, it is also possible that CEO compensation in year t is determined by the firm performance of year t-1. To account for such a lagged relationship the following specifications are tested: 

LN (Pay)it = α + β1 Perfit-1 + β2 LN (Size)it-1+ β2 Levit-1 + β3 Riskit-1 + β4 Ageit-1 + β5 Tenureit-1 + δ + λ + υ εit   (2’)

Δ (Pay)it = α + β1 Δ (Perf)it-1 + εit






                 
                    (6’’)

Δ LN (Pay)it = α + β1 Δ LN (Perf)it-1 + εit

                     


      

  (8’’)

(2) Firm size

The prior  research design already included several measures for company performance and CEO compensation. To check whether the results are influenced by the use of market value of equity as proxy for firm size, two other in previous research common used proxies for firm size are used: book value of total assets and total sales. Equation (2) and (3) are re-estimated using these proxies for firm size.

(3) Average pay-performance relationship

The previous regressions were based on annual firm-level observations for each sample year in the period 2002-2007. After Duffhues and Kabir (2008) a new cross-section regression is performed using all 6 years of data available with multi-year average values. 

6.8 Summary and conclusions
This section has outlined the research design to test the relationship between CEO remuneration and company performance for Dutch listed companies over the period 2002-2007. The design of the research allows to investigate the determinants of CEO pay and firm performance as well as the strength of the pay-performance relationship. Moreover, the research design that will be used to test the hypothesis that the pay-performance relationship has strengthened has been presented. The total sample consists of 160 companies and includes 685 firm-year observations. The statistical technique that will be used is OLS regression. The reliability as well as the validity of the research have been assessed. Several robustness checks are performed to estimate the sensitivity of the results. The next section will present the empirical results that are obtained from conducting the research as outlined in this section. 
7 Empirical results

7.1 Introduction
In this section the results from the data analyses are presented. The raw data are analyzed with the software program Statistical Package for the Social Sciences (SPSS) version 13.0 for Windows. The section will start with presenting the descriptive statistics (paragraph 7.2). The results are described in paragraph 7.3 making a distinction between the determinants of the pay-performance relationship (7.3.1), the reverse pay-performance relationship (7.3.2), pay-performance sensitivity (7.3.3), pay-performance elasticity (7.3.4) and the pay-performance relationship over time (7.3.5). The results of the robustness checks are presented in paragraph 7.4. Finally, paragraph 7.5 concludes.

7.2 Descriptive statistics

In this paragraph the main features of the dataset will be discussed. The sample consists of 160 companies and contains 685 observations for the sample period 2002-2007. 

CEO turnover for the sample period was 12%. CEO turnover shows a peak in 2003. This is consistent with the findings of Mertens et al. (2007). 
The companies in the sample are distributed over the stock indices AEX, AMX and other companies. On average 114 companies are over the years included in the sample: 23 out of 25 AEX funds, 17 out of 25 AMX funds and 74 other funds. 

Moreover, the companies are distributed over five different industries. Industrials represent the largest industry sector for Dutch listed companies and Oil & Gas and Basic Materials is the smallest industry. The groups are large enough to conduct meaningful statistical tests. 

All CEOs in the sample receive a base salary. About one fourth of the CEOs do not receive a bonus in the sample period. The percentage is diminishing over the years. For stocks, a similar diminishing trend exists. The percentage of CEOs receiving options remained relatively stable over the period 2002-2007. For details of these frequencies I refer to table 5 of the appendices.

Median (average) base salary for CEOs in the period 2002-2007 was around € 340.000 

(€ 430.000). Median (average) base salary has risen with approximately 30% (25%) over the sample period. The amount of the median (average) bonus over the sample period is about             € 125.000 (€ 290.000). The bonus paid to CEOs has more than tripled over the period 2002-2007. Median (average) cash compensation (base + bonus) has approximately risen 50% (85%) over the period 2002-2007. The finding that the bonus increase is larger than the increase in base salary is consistent with Mertens et al. (2007). 

Other payments have remained relatively stable over the sample period. The average amount of other payments (roughly € 40.000) is approximately 3,5 percent of average total compensation. The low value of the median reflects the fact that most companies do not pay other payments to their CEOs. Median pensions (about € 55.000) count for approximately nine percent of median total compensation. The pension costs have risen over the period 2002-2007. 

The average value of granted options (about € 112.000) remained relatively stable over the years. The average value of stocks (approximately € 165.000) has risen sharply. The low value of the median shows that the sample consists of a few firms granting relatively large packages of options and stocks. For the CEOs who receive options and stocks, these compensation elements play a significant role in total executive pay.

The median (average) total compensation for the period 2002-2007 amounts around 630.000 

(€ 1.160.000). The large standard deviation indicates a great diversity in total compensation between different companies. Total compensation has approximately doubled between 2002 and 2007. Although all compensation elements have increased over the sample period, bonus compensation has contributed the most to the rise in total compensation.

The details of these summary statistics for compensation variables for the sample of Dutch listed companies over the period 2002-2007 can be found in panel A of table 6 of the appendices. 

Company performance provides the following picture. Average ROA amounts around 4% over the sample period, ROE 8,5 %, TSR 18% and Q 1,30. ROA, ROE and TSR show, after a bad performance in 2002, an apparent recovery in the period 2003-2006. Although ROA and ROE are still positive in 2007, TSR shows a negative figure. Tobin’s Q ratio should be interpreted as follows. A firm should invest in additional assets if that activity will increase its stock market’s value. The assets should create at least as much market value as the cost of reproducing them. So the company should acquire more assets if the ratio of market valuation of the assets to their replacement value exceeds one (Erickson and Whited 2005). Except for 2003, average Q is larger than one. The details of the performance variables are presented in panel B of table 6 of the appendices.

Median (average) age of the CEOs in the sample is 53 (52) years. The median (average) CEO is approximately for 4 (5,5) years in position. 

Sales amount on average € 6,7 billion (median = € 570 million) over the sample period. The average amount of total assets is around € 29 billion (median = 521 million). Average market value of equity is € 4 billion (median = € 333 million). These three proxies for firm size have grown sharply over the sample period. The large difference between average and mean for these three company size proxies indicates that the sample contains many small firms.

Volatility shows a stable figure of approximately 30% (median = 29%) over the period 2002-2007. Leverage has also a relatively stable figure of 23 % (median = 23%). For the details on these figures I refer to panel C of table 6 of the appendices. 

7.3 Regression analyses 

7.3.1 Determinants of the pay-performance relationship

Base Salary

The regression results with the natural logarithm of base salary as dependent variable is presented in panel A of table 8. ROA and ROE are not statistically significant. Base salary is negative and significantly related to TSR (p=0.085) and Q (p=0.000). This means that firms that perform better (worse) pay lower (higher) base salaries. However, company size, as measured by the natural logarithm of MVE, is the most important determinant of base salary (p=0.000). The coefficient of company size is the largest. Bigger (smaller) companies pay higher (lower) base salaries. Base salary is also positive and significantly related to age (p=0.000). Older (younger) CEOs earn higher (lower) base salaries. Volatility is only significant in model specification (4) with Q as proxy for company performance. Leverage and tenure are in none of the model specifications significant. So, leverage and job tenure are no determinants of base salary. The regression results of the dummy variables are not reported in the table for the sake of brevity. Most of these indicator variables are also significant at the 1% level. The high values of explanatory power (adjusted R2) and F-statistics are indicative of the reliability of the regression models. 

Bonus

The regression results with the natural logarithm of bonus as dependent variable is presented in panel B of table 8. TSR, ROA and ROE are positive and significantly related to the bonus (p=0.000). However, it is quite remarkably to observe that Q is negative and significantly related to the bonus (p=0.001). So, the conclusion that can be derived from the findings is that the pay-performance relationship depends on the performance measure. Company size is largely positive and significantly related to bonus (p=0.001) for all four model specifications. Larger (smaller) companies pay higher (lower) bonuses. Leverage, volatility, age and tenure are in none of the model specifications significantly related to bonus. The values of adjusted R2 and F-statistic are, although still quite high, somewhat lower than in the previous model with base salary as dependent variable. 

Base and Bonus

The regression results with the natural logarithm of cash compensation (BaseAndBonus) as dependent variable is presented in panel C of table 8. Cash compensation results only in a statistically significant relationship with company performance in model specification (4) with Q. BaseAndBonus and Q are negatively related (p=0.000). The coefficient of company size is again the largest in all four model specifications. Age is in the four model specifications positive and significantly related to the dependent variable (at the 5% level). Leverage, volatility and tenure are again in none of the model specifications significant. Adjusted R2 and the F-statistic are somewhat higher than in the previous models. 

Pensions
The regression results with the natural logarithm of Pensions as dependent variable is reported in panel D of table 8. The results with respect to company performance are mixed. TSR is not statistically significant. ROA (p=0.042) and ROE (p=0.002) are positive and significantly related to pensions. Finally, model specification (4) shows a negative and statistically significant relationship between Q and Pensions (p=0.000). The relationship between performance and pensions is dependent on the performance measure that is used. Again, company size is an important determinant. All model specifications show a positive and statistically significant relationship with company performance (p=0.000). 

Another important determinant of pensions is CEO age. The regression results of all model specifications report a positive and statistically significant relationship between pensions and age (p=0.000). Moreover, leverage is positive and significant in all model specifications. CEOs of riskier firms earn higher pensions. Volatility is only positive and statistically significant in model specification (4) with Q as performance measure. Tenure is in none of the model specifications significantly related to pensions. Adjusted R2 is medium in the model specifications.
Other
The regression results of other CEO compensation is expressed in panel E of table 8. Q is the only company performance measure that is statistically significant (p=0.031). A negative relationship is found between Q and other compensation elements. A higher (lower) performance as measured by Q results in lower (higher) other compensation. Age is in all model specifications positive and significantly related to other compensation. Older CEOs earn more other compensation elements than younger ones. Size, leverage and volatility are not statistically significant. Tenure is only negative and significantly related (at the 10% level) in the model specification with ROA as performance measure. The explanatory power of the models is relatively low.
Options

Panel F shows the regression results with Options as dependent variable. TSR, ROA and Q are not statistically significant. ROE is negative and significantly related to options (p=0.083). Company size is an important determinant of options (p=0.000). Larger (smaller) firms grant more (less) options to their CEOs. Leverage is positive and significantly related to options. CEOs of leveraged firms get more options. Age is negative and significantly related to options in all model specifications (at the 1% level). Firms grant more (less) options to younger (older) CEOs. Volatility and tenure are in none of the specifications statistically significant. The explanatory power of the models as measured by Adjusted R2 is medium.

Stocks

The regression results with stocks as dependent variable are presented in panel G of table 8. Q is the only performance measure that is statistically significant (p=0.000). A positive relationship is found between Q and granted stocks. Company size is positive and statistically significant (at the 1% level) in all model specifications. Leverage is also positive and statistically significant (at the 1% level) in all model specifications. Volatility, age and tenure are in none of the model specifications statistically significant. The explanatory power of the models as measured by Adjusted R2 is medium.

Total
Panel H presents the regression results with total compensation as dependent variable. Company performance is only statistically significant in the model specification with Q as proxy for company performance (p=0.002). Q is negatively related to total compensation. Better (worse) performing companies, as measured by Q, pay their CEOs less (more) total compensation. Company size is again an important determinant of total compensation (p=0.000). Leverage is in the model specifications with TSR and ROE positive and significantly related (at the 10% level) to total compensation. Volatility is only significant in the model specification with Q as performance measure (p=0.029). These findings provide weak evidence for the assumption that companies with higher company risk compensate their CEOs more. Age is in all models positive and significantly related to total compensation. Older (younger) CEOs are paid more (less). Tenure is in none of the model specifications significantly related to total compensation. The explanatory power of the model specifications is medium to high.

Comparison of the results with theoretical expectations and previous research

As predicted from earlier studies, firm size is an important determinant of executive compensation (e.g. Jensen and Murphy 1990; McKnight and Tomkins 1999). The positive relationship between company size and CEO compensation holds for each compensation element except for other compensation. These results are in line with economic theory as discussed in paragraph 3.4(1). Hypothesis 9 is confirmed by the empirical findings.
Company size is much more important in comparison to performance to determine the level of executive pay (Yurtoglu and Haid 2006). Company performance does not show unequivocal results. The relationship between pay and performance depends on the performance measure. TSR is negatively related to base salary and positively related to bonus. ROA and ROE are positively related to bonus and pensions. ROE is negatively related to options. Q shows the most significant results. Q is negatively related to all performance measures, except for stocks, where a positive relationship is reported. The general conclusion about hypotheses 2-8 is that their confirmation or rejections is dependent on the performance measure that is used. However, hypothesis 6, assuming a positive relationship between firm performance and options can be rejected, because in none of the model specifications a positive relationship is found. Moreover, hypothesis 8, suggesting a positive relationship between firm performance and total compensation, can be rejected for the same reason.

Hypothesis 10 suggested no relationship between leverage and CEO compensation. In support of this hypothesis, in most model specification no relationship is found between leverage and executive pay. Some model specifications (pensions and total compensation) report a positive relationship between leverage and CEO pay. This indicates that higher leverage increases firm risk, thereby requiring the payment of a higher amount of compensation to CEOs. See paragraph 3.4(3). This finding is conform Duffhues and Kabir (2008). 

In accordance with agency theory, a positive relationship is found between leverage and options and between leverage and stocks. Financing the company with more debt makes it easier to give the CEO a larger stake in the company (Jensen and Meckling 1976). See paragraph 2.3.5(4). These findings are in support of hypotheses 11-12.
Volatility is only statistically significant for base salary, pensions and total compensation in the model specification with Q. These findings provide weak evidence for the assumption that risky firms make more use of fixed salary. Higher risk firms need to pay more to their CEOs. See paragraph 3.4(2) and (3). So, some evidence is found in support of hypothesis 13.

From the CEO personal characteristics only age is an important determinant of compensation. Tenure has no statistically significant effect on one of the compensation elements. Hypothesis 21 should be rejected. A positive relationship is found between age and compensation for base salary, base and bonus, pensions, other and total compensation. These findings are in line with economic theory (Madura et al. 1996). Moreover, between age and options a negative relationship is found. This is in line with the assumption that incentive pay is less necessary for older executives (Swagerman and Terpstra 2007). See paragraph 3.4(5). Hypotheses 14-20, except hypothesis 15,  are confirmed by the empirical findings. Hypothesis 15 should be rejected, because no relationship is found between age and bonus. The results on these hypotheses are summarized in table 2 at the end of this section (p.94).

7.3.2 Reverse pay-performance relationship

The previous regression results answered the question: does company performance affect CEO compensation? However, the reverse relationship is also possible: does CEO compensation affect company performance? The regression results of this reverse relationship will be presented below. 

A general finding of the reverse pay-performance relationship is that the explanatory power of the model specifications is lower compared to the adjusted R2 in the model specifications of the previous section. 

Base salary

The regression results with the natural logarithm of base salary as independent variable is presented in panel A of table 8. Base salary is negative and statistically significant (at the 1% level) related to company performance in all econometric models. This means that paying more (less) base salary to CEOs is associated with worse (better) company performance. Company size is positive and statistically significant related to company performance in all model specifications (p=0.000). Bigger (smaller) firms perform better (worse). Age is negative and statistically significant related to company performance in the model specifications with ROA and Q as performance measure. This finding provides some evidence for the assumption that a company with an older (younger) CEO performs worse (better). The relationship between leverage and performance and volatility and performance depends on the performance measure that is used. Tenure is only statistically significant (at the 10% level) in the model specification with ROA as performance measure.
Bonus
Bonus is statistically significant in all model specifications. The relationship between bonus and performance is dependent on the performance measure. In the model specifications with TSR, ROA and ROE a positive relationship is found and in the model specification with Q a negative relationship is found. Company size is positive and statistically significant related to company performance in all model specifications. Bigger (smaller) firms perform better (worse). Leverage is negative and statistically significant related to company performance in the model specifications with ROA and Q as performance measure. This result suggests that leveraged firms perform worse. Volatility is positive and statistically significant related to performance in the model specification with the market-based measure TSR and the hybrid measure Q. Volatility is negative and statistically significant related to performance in the model specifications with the accounting-based measures ROA and ROE. Age is again negative and statistically significant related to firm performance. Tenure is positive and statistically significant (at the 10% level) in the model specification with ROE as performance measure, suggesting that companies in which the CEO has been for a longer period of time in position perform better.

Base and Bonus

Cash compensation (Base and Bonus) is only statistically significant in the model speciation with Q as performance measure. A negative relationship is found between cash compensation and Q. Company size is positive and statistically significant related to all measures of company performance (p=0.000). Larger (smaller) firms perform better (worse). Age is negative and significantly related to all measures of corporate performance. This suggests that firms with an older (younger) CEO perform worse (better). Leverage is negative and statistically significant related to ROA and positive and statistically significant to ROE. Volatility is positive and statistically significant related to TSR and Q and negative and statistically significant to ROA and ROE. Tenure is not statistically significant in any model specification.
Pensions
Only in the model specification with Q a statistically significant relationship (p=0.000) is found between pensions and performance. Paying higher (lower) pensions leads to worse (better) performance as measured by Q. 

Company size is positive and statistically significant related to company performance in all econometric models (p=0.000). Larger (smaller) firms perform better (worse). Age is again negative and statistically significant related to company performance. Tenure is only significant (at the 10% level) in the model specification with ROA as performance measure. A positive relationship is found between tenure and ROA. Volatility is again positive and statistically significant related to TSR and Q and negative and statistically significant to ROA and ROE. Leverage is positive statistically significant related to ROE and Q. This finding provides some evidence for the hypothesis that leveraged firms perform better.

Other
Other compensation is only statistically significant (p=0.032) and negatively related to performance in the model specification with Q as performance measure. Company size is positive and statistically significant (at the 1% level) related to company performance as measured by TSR, ROA and ROE. Larger (smaller) firms perform better (worse). Age is negative and statistically significant related to company performance as measured by TSR. Leverage is negative and statistically significant related to ROA. Volatility is negative and statistically significant related to ROA and positive and statistically significant to Q. Tenure is not statistically significant in any econometric model. 

Options

Options are only statistically significant (p=0.002) to corporate performance as measured by Q. Granting more (less) options to CEOs is associated with better (worse) performance as measured by Q. Company size is positive and statistically significant related to company performance as measured by TSR, ROA and ROE (at the 1% level). Larger (smaller) firms perform better (worse). Leverage is positive and statistically significant related to ROE. Leverage is positive and statistically significant related to ROE and negative and statistically significant related to Q. Volatility and age are negative and statistically significant linked to corporate performance measures ROA and ROE and positive and statistically significant related to Q.  Tenure is positive and statistically significant related to ROA and ROE and negative and statistically significant related to Q. 

Stocks

Stocks are positive and statistically significant related (at the 1% level) to ROA and Q. This suggests that granting more (less) stocks to CEOs leads to better (worse) company performance. Leverage is negative and statistically significant related to company performance in three model specifications. This finding suggests that leveraged firms perform worse. Firm size is positive and statistically significant related to ROE. Volatility is negative and statistically significant related to ROE. Age is negative and statistically significant related to Q. Tenure is in none of the models statistically significant related to company performance. 

Total
Total compensation is only statistically significant (p=0.012) related to Q. A negative relationship is found between total compensation and Q. Company size is positive and statistically significant related to company performance in all econometric models (p=0.000). Larger (smaller) firms perform better (worse). Age is negative and statistically significant related to company performance in all model specifications. Companies with older (younger) CEOs perform worse (better). Volatility is positive and statistically significant related to market-based measure TSR an hybrid measure Q and negative and statistically significant related to accounting-based measures ROA and ROE. Leverage is positive and statistically significant related to ROE. Tenure is positive and statistically significant linked to ROA (at the 10% level). 

Comparison of the results with theoretical expectations and previous research

Again, company size is an important determinant in the models. A positive relationship is found between company size and performance. This means that larger (smaller) firms perform better (worse) financially. This result indicates that the advantages of a larger scale offset the increase in agency costs for larger firms. This finding is in line with previous empirical studies (e.g. Hall and Weiss 1967, Demsetz 1973). Hypothesis 29 can be confirmed.

A negative relationship is found between base salary and company performance for all performance measures. More (less) base salary leads to worse (better) performance. This is an interesting finding. It was hypothesized (H22) that the level of base salary had no effect on company performance. 

A positive relationship is found between bonus and TSR, ROA and ROE. This indicates that a higher (lower) bonus is associated with better (worse) performance. This is in support of hypothesis 23. However, a negative relationship is found between bonus and Q. This is not in accordance with hypothesis 23.

A negative relationship is found between pensions and Q and other compensation and Q. It was hypothesized that the level pension payments and other compensation had no effect on company performance (H24-25).

A positive relationship is reported between options and Q. Moreover, a positive relationship is found between stocks and ROA and stocks and Q. These findings confirm hypothesis 26 and 27. Granting more options and stocks is associated with better firm performance as measured by ROA and Q. 

Total compensation is in none of the model specifications positively related to company performance. Actually, a negative relationship is found between Q and total compensation. Hypothesis 28 should be rejected. 

The results for leverage are mixed. Leverage is sometimes positively and sometimes negatively related to company performance, dependent on the performance measure. So, hypothesis 30 can neither be confirmed, nor be rejected. 

Volatility is positively related to TSR and Q in most model specifications. A higher risk is associated with a higher return. Surprisingly, this relationship does not hold for accounting-based performance measures. A negative relationship is found between volatility and ROA and between volatility and ROE. So, hypothesis 31 can be confirmed for TSR and Q and rejected for ROA and ROE.

Most model specifications report a negative relationship between CEO age and company performance. Surprisingly, firms with older (younger) CEOs tend to perform worse (better). One would expect that an older, more experienced CEO would lead to better company performance. Hypothesis 32 has to be rejected. 

Weak evidence is found for the assumption that longer tenure leads to better company performance, as measured by ROA. This is in support of hypothesis 33.

7.3.3 Pay-performance sensitivity 

Table 9 presents the results of the regression analyses with delta CEO pay as dependent variable and delta company performance as independent variable. This PPS-measure is known as the Jensen-Murphy measure. The JM-measure is an absolute measure. It measures the change in CEO pay for every € 1.000 increase in firm performance. So, the measure can be interpreted easily. 

Delta base salary is only statistically significant related to changes in accounting measures Sales and Operating Income. A small and negative relationship is found between delta base salary and these two accounting measures. An increase of € 1.000 in Sales results in a decrease in base salary of 0,4 euro cents. An increase of € 1.000 in Operating income leads to a 1,5 euro cents lower base salary.

The regression results with delta bonus as dependent variable show positive and statistically significant results for delta shareholder wealth, delta sales and delta net income. The PPS amounts respectively 2,6, 1,6 and 5,0. These figures are comparable with the results of Mertens et al. (2007). These authors report respectively sensitivities of 2,4, 1,2 and 15,2 for delta shareholder wealth, delta sales and delta net income. Delta operating income is also not statistically significant in their study. 

Delta cash compensation is the sum of delta base salary and delta bonus. Positive and statistically significant results are presented for all four performance measures in the model specification with delta cash compensation. A € 1.000 change in firm performance as measured by shareholder wealth, sales, net income and operating income, results in higher CEO compensation of 2,7, 1,6 6,5 and 4,2 euro cents respectively. Again, these figures are comparable with the results of Mertens et al. (2007). Jensen and Murphy (1990) reported a lower PPS for cash compensation with respect to shareholder wealth. They report for the period 1974-1986 an increase of 1,35 dollar cents for a change in shareholder wealth with $ 1.000. Two explanations can be given for this difference with the USA. First, Murphy (1999) reports an upward trend for the PPS of CEO cash compensation from 1970. The findings in this study can be interpreted as a continuation of the upward trend in the period 2002-2007. Another explanation can be found in the difference in company size compared to the USA. An inverse relationship exists between pay-performance sensitivities and firm size (e.g. Gibbons and Murphy 1992; Murphy 1998). Smaller firms tend to have larger sensitivities. 

Besides some large AEX-companies, the sample includes most smaller AMX and Small Cap companies. This argument is also used by Kato and Kubo (2006) for Japanese firms. They report an increase of 3,4 yen cents in cash compensation for every 1.000 yen in shareholder wealth in the period 1986-1995. The results for accounting-based measures are comparable to the figures of Jensen and Murphy (1990). To illustrate, Jensen and Murphy (1990) report en increase of 1,2 dollar cents for a $1.000 change in sales compared to 1,6 eurocent per € 1.000 change in sales in this study.

The difference between the results of delta cash compensation and delta bonus is limited. This is caused by the small change in base salary compared to delta bonus. Delta cash compensation is mainly driven by the increase in bonus. 

Delta stock options is positive and statistically significant (at the 1% level) related to delta shareholder wealth. Moreover, a positive and statistically significant relationship is reported between delta stock options and accounting-based measures delta net income and delta operating income (at lower significance levels). The PPS amounts 10,8, 9,3, 22,6 for delta shareholder wealth, delta net income and delta operating income respectively. So, an increase in the value of options of 10,8 eurocents per € 1.000 increase in shareholder wealth. Jensen and Murphy (1990) report that the value of CEO stock options increases with 14,5 dollar cent for each $ 1.000 increase in shareholder wealth. Compared to the incentives generated by annual changes in cash compensation, the incentives generated by changes in the value of stock options are large.

Delta stocks is only statistically significant in the model specification with delta shareholder wealth. The value of stock options increases with 8,6 eurocents per € 1.000 increase in shareholder wealth. 

Delta total compensation, as measured by the sum of delta cash compensation, delta options and delta stocks, is positive and statistically significant for all performance measures. The PPS amounts 25,7, 5,4, 16,0, 32,6 respectively for delta shareholder wealth, delta sales, delta net income and delta operating income. So, each € 1.000 increase in shareholder wealth results in an increase of 25,7 eurocents of CEO compensation. Median shareholder wealth has increased during the sample period by about € 32.400.000 (not reported). For this increase in shareholder wealth the CEO earns around € 8.325 extra compensation. Jensen and Murphy (1990) report a PPS of about 30 dollar cents for every $ 1.000 increase in shareholder wealth.

The variable in the models that has not yet been discussed is the constant or intercept. In this analysis the constant has meaning. The constant gives the increase in CEO compensation if firm performance remains unchanged. For cash compensation the constant ranges between € 46.000 and € 52.000, dependent on the model specification. Mertens et al. (2007) find comparable values of the constant of about € 50.000 for cash compensation. In the study of Jensen and Murphy (1990) the value ranges between $ 31.000 and $ 37.000. However, the study of Jensen and Murphy concerns the period 1974-1986. Controlling for inflation gives figures that are more in line with my findings.

For delta stock options Jensen and Murphy (1990) report a value of about $ 80.000. This is low compared to the constant of € 257.000 – 305.000 in this study, even after controlling for inflation.

For delta total compensation Jensen and Murphy (1990) report intercepts around $ 815.000. This is  around two times the value of the constant in this research, ranging from € 323.000 – 411.000.

7.3.4 Pay-performance elasticity

Pay-performance elasticity (PPE) is a relative measure. The elasticity model measures the percentage increase in CEO pay for a 10% increase in firm performance. Firm performance is measured by shareholder wealth and by accounting measures. Table 10 presents the results for the PPE model.

The model specifications with delta LN base salary as dependent variable show statistically significant results for shareholder wealth, sales and ROE. The PPE amounts respectively 0,030, 0,033 and 0,001 for these three measures. So, the effects are small but positive. An increase in shareholder value with 10% results in 0,3% higher base salary. 

For bonuses the PPE is stronger. An increase in shareholder wealth with 10% leads to 3,19% higher bonuses. Besides TSR, only ROA is statistically significant (at the 10% level). Mertens et al. (2007) find comparable figures. The PPE with delta LN shareholder wealth as independent variable and delta LN bonuses as dependent variable is 0,364. None of the accounting measures is statistically significant in the study of Mertens et al. (2007).

The model specifications with delta LN cash compensation as dependent variable report positive and statistically significant results for all performance measures except delta LN ROA. The PPE amounts 0,142, 0,097 and 0,001 for shareholder wealth, sales and ROE respectively. Again, the figures are in line with the findings of Mertens et al. (2007). 

Hall and Liebman (1998) report for the period 1980-1994 an elasticity with respect to shareholder wealth of 0,16. Conyon and Murphy (2000) report for 1997 a PPE of 0,27 for the USA and 0,12 for the UK. The coefficient of delta ROE (0,001) is low compared to the findings of Kato and Kubo (2006) for Japanese firms. The result for delta LN sales is more in line with Kato and Kubo (2006). An elasticity of 0,15 for Japanese CEOs compared to 0,097 for Dutch CEOs.

In line with the previously discussed findings for the PPS, the PPE is the strongest for options and stocks. An increase in shareholder wealth with 10% leads to an increase in the value options of 18,15% and an increase in stocks of 11,86%. 

Hall and Liebman (1998) find that changes in CEO wealth from stock and option revaluations are over 50 times the shareholder wealth increases arising from cash compensation changes. In the Netherlands the PPE of equity-based compensation (stocks and options) is about 20 times larger than the PPE of cash compensation. The accounting-based measures are for options and stocks not statistically significant. An exception is delta LN sales in the model with delta LN stocks. A negative and statistically significant (at the 5% level) relationship is found. This is a remarkable finding. It suggests that an increase in sales of 10% results in a 3,99% lower value of stock compensation. This inconsistent finding may be caused by the relative small number of observations (N=68) for delta LN stocks. 

The PPE for total compensation amounts 0,450, 0,182, and 0,001 for shareholder wealth, sales and ROE respectively. An increase in shareholder wealth with 10% results in a 4,5% higher value of total CEO compensation. Total compensation for the median CEO in the period 2002-2007 is approximately € 630.00 (panel A of table 6 of the appendices). So, a 10% increase in shareholder wealth will increase CEO compensation by about € 28.000. This finding is still quite low compared to the overall PPE measured by Hall and Liebman (1998) for US companies ranging from 1,2 in 1980 to 3,9 in 1994.

The explanatory power of the PPS and PPE models that are used to investigate the strength of the pay-performance relationship is comparable to previous research. The limited overall explanatory power (R2) has several reasons. In the first place, only financial performance measures are analyzed. Qualitative/individual objectives are not included in the regression analyses. As pointed out by Mertens et al. (2007) the ratio quantitative/financial versus qualitative/individual measures amounts in the Netherlands around 70%/30%. 

Another possible explanation is given by Perry and Zenner (2001). This explanation is especially relevant for bonuses. Bonus is measured as a linear function of performance. In reality bonus-plans are fixed-target plans in which executives do not receive any payoff until they reach a lower bound of the performance measure. Between the lower and the higher bound, the bonus increases linearly with the performance measure. Beyond the higher bound and the maximum bonus, additional performance is not reflected in the bonus. Such features can reduce the explanatory power of the models. 

7.3.5 Pay-performance relationship over time

In this paragraph the hypothesis is tested that the relationship between pay and performance has strengthened after the code Tabaksblat took effect in 2004. The hypothesis is tested on the basis of the PPS model as well as the PPE model. The PPS and PPE for cash compensation as well as total compensation are reported. The results are presented in table 11 of the appendices.
The indicator variable (Dummy) measures changes in the level of CEO compensation before and after the introduction of the Dutch corporate governance code. This variable is statistically significant in 12 out of 16 model specifications. The interaction variable (Dummy*DeltaPerf) is statistically significant in 10 out of 16 model specifications. In one of these cases (for the PPS of cash compensation) a negative relationship is found. In all other statistically significant cases the interaction variable is positive. These findings indicate that the PPS and PPE have changed significantly between the period 2002-2003 and 2004-2007. The PPS and PPE have increased in the latter period compared to the former. 
The results on the PPS model for total compensation (panel C) show that CEOs received in the pre-Tabaksblat period (2002-2003) 11,6 euro cents total compensation for a € 1.000 increase in shareholder wealth. In the post-Tabaksblat period (2004-2007) the CEO receives 16,1 euro cents extra total compensation for each € 1.000 increase in shareholder wealth. So, the PPS for total compensation amounts 11,6 + 16,1 = 27,7 euro cents for an increase in shareholder wealth of        € 1.000. The PPE relationship between shareholder wealth and total compensation (panel D) amounts in the pre-Tabaksblat period 0,138. The PPE has increased with 0,434 to 0,572 in the post-Tabaksblat period. 

The increase in the PPS and PPE for total compensation is mainly driven by the increased use of equity-based compensation in recent years in the Netherlands (Swagerman and Terpstra 2007).
 
Although the results should be interpreted carefully due to the limited number of years that are compared, they suggest that corporate governance changes have improved the pay-performance relationship in the Netherlands. This is in contrast to the findings of Kaserer and Wagner (2004) for Germany and Girma et al. (2007) for the UK. However, the pay-performance relationship still remains weak compared to the US as reported by Hall and Liebman (1998). 

7.4 Robustness checks

(1) Lagged relationships
It can be argued that a non-contemporaneous pay-performance relationship, in which CEOs’ compensation of the current year is influenced by prior year’s company performance, can be a better representation of reality. The existence of such a lagged relationship is tested by performing additional cross-sectional regressions. 

For these lagged relationships equation (2’) reported on page 71 is used. The results of these lagged relationships for the models testing the determinants of the pay-performance relationship are reported in table 12 of the appendices. The results of these lagged relationships are compared with the results of the contemporaneous relationships presented in table 8 of the appendices. The results for performance measures are comparable. Although the one-year-lagged performance measures are in some model specifications statistically significant, while they where not statistically significant in the contemporaneous models or vice versa, the signs of the relationships between pay and performance have not changed. The conclusions remains that the pay-performance relationship depends on the performance measure that is used. 

The results for company size are comparable. Company size remains positive and statistically significant related to CEO compensation in all model specifications, except for other compensation. Firm size is not related to other compensation.

The results of leverage and volatility have not changed systemically, except for options in the model specifications with ROA and ROE as performance measures. Leverage is no longer positive and statistically significant related to performance in the lagged model. However, volatility is positive and statistically significant related to options in the lagged model specifications of ROA and ROE. 

For CEO age no systemically differences are reported between the contemporaneous and lagged model specifications. Tenure becomes positive and statistically significant related to pensions in the lagged model specifications with ROA and ROE as performance measures (at the 10% level). 

Tenure becomes also positive and statistically significant related to options in the lagged model specifications with TSR and ROA as performance measures (at the 10% level). So, in the lagged model specifications some support is found for the hypothesis that CEOs with a longer tenure get more compensation (hypothesis 21).

The one-year lagged pay-performance sensitivity and pay-performance elasticity are reported in table 13 of the appendices. The lagged PPS and PPE relationships are based on equation (6’’) and (8’’) respectively. These equations are presented on page 71. The contemporaneous PPS and PPE for total compensation were largely positive and statistically significant as reported in Panel F of table 9 and 10 of the appendices respectively. The lagged accounting-based performance measures are no longer statistically significant. The lagged market return (delta shareholder wealth) is positive and statistically significant (at the 10% level) in the PPE model. The lagged PPE is much lower compared to the contemporaneous elasticity. The contemporaneous PPE relationship between shareholder wealth and total compensation was 0,450. The lagged PPE amounts 0,070. For the PPS comparable figures are found. Based on contemporaneous relationships total compensation increased with 25,7 eurocents for each € 1.000 increase in shareholder wealth. Based on lagged relationships CEO compensation increases only with 2,2 eurocents for every € 1.000 increase in shareholder wealth. 

The lagged PPS and PPE of cash compensation are no longer positive and statistically significant. The PPS of cash compensation with net income as performance measure is even negative and statistically significant.

The finding that the PPS and PPE are lower for one-year lagged relationships compared to contemporaneous relationships is in line with the empirical literature (e.g. Jensen and Murphy 1990, Hall and Liebman 1998 and Murphy 1999). However, in previous research the coefficients are, in contrary to my study, still positive and statistically significant. 

(2) Company size

To check whether the prior obtained results are influenced by the use of market value of equity as a proxy for company size, all regressions based on equation (2) and (3) are re-estimated using the logarithm of book value of total assets and total sales. No systematic differences are found. The results of this robustness analyses are for the sake of brevity not reported in the appendices. 

(3) Average pay-performance relationship

The previous regressions were based on annual firm-level observations for each sample year in the period 2002-2007. After Duffhues and Kabir (2008) a new cross-section regression is performed using all 6 years of data available with multi-year average values. The results are presented in table 14 of the appendices. Again, the results are compared with the regression analyses reported in table 8 of the appendices. The results are largely consistent. The conclusion remains that the pay-performance relationship depends on the performance measure that is used.

7.5 Summary and conclusions

This section has presented the empirical findings. The results are summarized in table 2 below. The analyses show that it is important to split the total compensation into its primary pecuniary components. The level of CEO compensation is mainly determined by the size of the company. The relationship between company performance and CEO compensation depends on the performance measure that is used. The findings provide some evidence for the hypothesis that a higher company risk requires to pay a higher CEO compensation. From the personal CEO characteristics only age is important as determinant of the level of compensation. Older CEOs get more compensation. Tenure has no statistically significant effect on CEO compensation. 

The results on the reverse pay-performance relationship suggests that paying more (less) incentive-based pay (bonus, options, stocks) and less (more) fixed pay (base salary, pensions, other compensation) is associated with a higher (lower) level of company performance. However, the results are dependent on the performance measure that is used. Firm size is an important determinant of company performance. Larger (smaller) firms perform better (worse). The regression results on leverage, volatility and tenure are not unequivocal. Firms with older (younger) CEOs tend to perform worse (better).

Pay-performance sensitivity of total compensation ranges between about 5 to 32 eurocents for each € 1.000 increase in company performance, dependent on the performance measure that is used. Pay-performance elasticity of total compensation ranges between 1,82% to 4,5% for each 10% increase in company performance, dependent on the performance measure that is used. The semi-elasticity of delta ROE amounts 0,001.

Shareholder wealth has overall a higher explanatory power compared to accounting-based measures. Accounting-based measures are important in explaining delta bonus and delta cash compensation. The change in options and stocks is mainly explained by delta shareholder wealth. 

The results suggest that PPS and PPE have become stronger over time. The PPS for total compensation has doubled from 11,6 euro cents in the period 2002-2003 to 27,7 euro cents for each € 1.000 increase in shareholder wealth in the period 2004-2007. The PPE for total compensation has increased over the same time period from 0,138 to 0,572. Although these figures should be interpreted carefully, they indicate that the pay-performance relationship has become stronger in the post-Tabaksblat period compared to the pre-Tabaksblat period.
Table 2: Overview of testes hypotheses

This table summarizes the empirical results. “+” means that empirical evidence in support of the hypothesis is found, “-“ means that the hypothesis should be rejected based on the empirical findings and “+/-“ means that the results are dependent on the performance measure that is used. 
	#
	Hypothesis
	Support

	H1
	A positive relationship exists between CEO compensation and company performance 
	+/-

	
	
	

	H2
	Firm performance will not be related to base salary
	+/-

	H3
	Firm performance will be positively related to bonus
	+/-

	H4
	Firm performance will not be related to pensions
	+/-

	H5
	Firm performance will not be related to other compensation
	+/-

	H6
	Firm performance will be positively related to options
	-

	H7
	Firm performance will be positively related to stocks
	+/-

	H8
	Firm performance will be positively related to total compensation
	-

	H9
	Company size will be positively related to CEO compensation
	+

	H10
	Leverage will not be related to CEO compensation
	+/-

	H11
	Leverage will be positively related to options
	+

	H12
	Leverage will be positively related to stocks
	+

	H13
	Company risk will be positively related to CEO compensation
	+/-

	H14
	CEO age will be positively related to base salary
	+

	H15
	CEO age will be negatively related to bonus
	-

	H16
	CEO age will be positively related to pensions
	+

	H17
	CEO age will be positively related to other compensation 
	+

	H18
	CEO age will be negatively related to options
	+

	H19
	CEO age will be negatively related to stocks
	+

	H20
	CEO age will be positively related to total compensation
	+

	H21
	Tenure will be positively related to CEO compensation
	-

	
	
	

	H22
	Base salary will not be related to company performance
	-

	H23
	Bonus will be positively related to company performance
	+/-

	H24
	Pensions will not be related to company performance
	+/-

	H25
	Other compensation will not be related to company performance
	+/-

	H26
	Options will be positively related to company performance
	+/-

	H27
	Stocks will be positively related to company performance
	+/-

	H28
	Total compensation will be positively related to company performance
	+/-

	H29
	Company size will be positively related to company performance
	+

	H30
	Leverage will be positively related to company performance
	+/-

	H31
	Volatility will be positively related to company performance
	+/-

	H32
	CEO age will be positively related to company performance
	-

	H33
	Tenure will be positively related to company performance
	+/-

	
	
	

	H34
	The pay-performance relationship has increased in the Netherlands 

during the period 2002-2007
	+


8 Conclusions 
This study contributes to the growing literature on CEO compensation by analyzing data from the Netherlands. The purpose of this study is to examine the pay-performance relationship of Dutch listed firms in the period 2002-2007. This timeframe provides an interesting scenario for the Netherlands. The Dutch corporate governance system changed significantly during this period of time. Due to changed regulation CEO compensation became more transparent. The corporate governance system of the Netherlands has become more internationally oriented in recent years. This development can be illustrated by the increased number of foreign investors and CEOs. An important development with respect to CEO compensation in the period has been the introduction of the Dutch corporate governance code (Tabaksblat code) in 2004. Since 1998-2001, the research period of Duffhues and Kabir (2008), the level of corporate governance in the Netherlands has improved. 

The available theoretical framework and previous empirical studies do not provide a clear-cut picture on the pay-performance relationship. On the one hand, agency theory assumes that CEO compensation, being a large incentive mechanism, is a solution to the conflict of interest between executives and shareholders. Executive remuneration helps in aligning managerial interests with those of shareholders. Therefore, based on this theory, CEO compensation would reflect corporate performance. Linking executive pay to firm performance is seen as a tool in the sense of an ‘optimal contracting’ device to realize the goals of the company. On the other hand, the managerial power theory results in sub-optimal outcomes. Powerful executives are able to extract rents. This rent-seeking activity will not necessarily result in a positive pay-performance relationship.

The remuneration data of CEOs of a large sample of Dutch listed firms during the period 2002-2007 is analyzed. The first part of the research has explored the determinants of the level and structure of CEO compensation. Total compensation is divided into base salary, annual bonus, pensions, other compensation, options and stocks. Different proxies for corporate performance have been constructed, reflecting both accounting-based and market-based definitions. In order to control for the potential impact of other factors on executive pay, proxies for firm size, capital structure, company risk, CEO age and tenure are included in the model. 

Moreover, industry, stock index and year dummies are added to the model as additional control variables. A variety of robustness checks are also performed. The main conclusion is that the pay-performance relationship depends on the firm performance measure that is used. Firm size is an important determinant of the level of CEO compensation.

The reverse pay-performance relationship, the effect of the level of CEO compensation on company performance, is also tested. The results on the reverse pay-performance relationship suggests that paying more (less) incentive-based pay and less (more) fixed pay is associated with a higher (lower) level of corporate performance. Another interesting finding is that companies with older (younger) CEOs tend to perform worse (better).

The second part of the empirical study is dedicated to the research question whether or not changes in CEO pay are related to changes in performance measures. This part of the research is based on the seminal papers Jensen and Murphy (1990) and Hall and Liebman (1998). Absolute changes are measured by the pay-performance sensitivity (PPS) and relative changes by the pay-performance elasticity (PPE). PPS of total compensation ranges between about 5 to 32 eurocents for each € 1.000 increase in company performance, dependent on the performance measure that is used. PPE of total compensation ranges between 1,82% to 4,5% for each 10% increase in company performance, dependent on the performance measure. Changes in the value of options and stocks contribute to a large part to the total PPS and PPE.

The last part of the research is aimed at finding out if the pay-performance relationship has strengthened in the period 2004-2007 compared to 2002-2003. This is done by adding a dummy variable and an interaction variable to the PPS and PPE model of cash compensation and total compensation. The results suggest that the Dutch corporate governance code, which took effect in 2004, had a positive effect on the pay-performance relationship. Compared internationally, the pay-performance relationship in the Netherlands remains relatively low.

This study is subject to several limitations. These limitations are mentioned in such a way that they can be addressed in future research. 

First of all this research is only based on CEO compensation. In reality, firms are run by teams of managers. It may be interesting to extend the research with other members of the management board (e.g. Aggarwal and Samwick 2003). This study, solely based on CEO compensation data, is based on differences in pay and performance between companies. Including more executives of the same company allows to use the data to control for unobserved differences between executives, industries and companies which are constant in time. It is then possible to measure changes in pay and performance within companies. Having data about compensation of executives in the same company (and at different hierarchical levels) gives also the possibility to test the tournament theory (see paragraph 2.5.2). 

Another limitation concerning the data is the relative small size of the sample and the limited time period for which compensation data are available (since 2002). This will result in a lower quality research compared to American studies like Hall and Liebman (1998) which were able to use samples with hundreds of companies and time spans of more than a decade. 

Although the research controlled for several factors that could influence the pay-performance relationship, the inclusion of additional control variables is possible, especially corporate governance variables like board structure could be relevant to include in the model (e.g. Fernandes 2008).

Moreover, although the research has investigated the pay-performance relationship in both absolute and relative terms, it is also possible that CEO compensation is based on relative performance evaluation (RPE). This means that the performance of the company is compared with the performance of a group of comparable companies (peer group) and that compensation is based on the performance relative to the performance of this peer group. It is possible to control for this RPE by including a variable in the research which represents the performance of the peer group. This control variable is not included in this research because peer group data is not available for the entire sample period.

This study has investigated the pay-performance relationship over a relative short time horizon. Because since executives claim to be more concerned with the long-run interests of the company, a contemporaneous or one year lagged relationships may not be adequate (e.g. Duffhues and Kabir 2008).

This study has focused solely on financial (accounting and market-based) performance measures. However, recent evidence indicates that companies make increasingly use of non-financial performance like for instance customer satisfaction and market share (e.g. Ittner et al. 1997; Banker et al. 2000). These non-financial performance measures affect CEO (cash) compensation as indicated by Davila and Venkatachalam (2004).

When assessing the validity of the research, it was already noted that endogeneity may be a problem in this study. Future research can use a simultaneous equation framework to mitigate the endogeneity problem.

Finally, stock option valuation is a major limitation of this study. Several more or less trivial assumptions had to be made in order to use the Black-Scholes formula to value stock options. The estimation of the value of stock options is not controlled for conditional compensation. Conditional compensation means that during the vesting period of the options several performance criteria have to be met and the actual number of options awarded depends on the extent to which the performance criteria are met. The conditionality can be based on the rank in a peer group, earnings per share, (relative) TSR, etcetera. Especially after the introduction of the Dutch corporate governance code (paragraph II.2.1 and II.2.3) in 2004 this conditionality is more common in compensation contracts in the Netherlands. Van Praag (2005) states that not a good methodology is available to value the conditionality of compensation contracts. However, it is possible to account for the performance dependence in the contract. 

Table 3: Method to account for the conditionality in incentive contracts

	        (1)

Rank in the peer group
	            (2)

Percentage actual granted
	             (3)

Probability of each ranking
	             (4)

Column (2) * (3)

	1
	100
	0.25
	0.2500

	2
	75
	0.25
	0.1875

	3
	50
	0.25
	0.1250

	4
	0
	0.25
	0.0000

	
	Sum
	1
	0.5625


Table 3 gives an example of a performance contract that is conditional on the rank in the peer group. This example is based on the conditional compensation in the period 2002-2004 of Royal Dutch Shell CEO Van der Veer. If the company performs best of the peer group (rank 1) 100% is granted, second rank 75%, third rank 50% and last rank nothing. Each ranking is assumed to be equally probable (uniform distribution). The second and the third column are multiplied and the sum of these values gives the expected percentage of options that are actually awarded (56,25%). The methodology for a contract that is conditional on another variable than peer group ranking is similar. Due to the variation in conditional compensation contracts and the lack of information about on what criteria the conditionality is based (e.g. lack of information about the peer group), it was not possible in this study to control for conditionality in the above explained way. This has resulted from 2004 in an estimation error in the valuation of stock options and to a lesser extent stocks.

The aforementioned limitations of the research should be taken into consideration in interpreting the conclusions of this master thesis. The empirical results are summarized in table 2 on page 94. Future research has to prove whether the conclusions of this study can persist.  
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Appendices
Table 1: Thomson One Banker definitions of financial variables

	Variable
	DataStream Mnemonic
	Description
	Definition / computation

	ROA
	WC08326
	Return on assets (profitability ratio – annual item)
	(Net Income before Preferred Dividends + ((Interest Expense on Debt-Interest Capitalized) * (1-Tax Rate))) / (Last Year's Total Assets) * 100 

	ROE
	WC08301
	Return on equity (profitability ration – annual item)
	(Net Income before Preferred Dividends - Preferred Dividend Requirement) / Last Year's Common Equity * 100

	TSR
	WC05001

WC05101
	Total stockholder return
Market Price Year End (stock data – annual item)

Dividends per Share (stock data – annual item)
	((Market Price Year End – Market Price Year Begin) + Dividends per Share during the year)) / Market Price Year Begin

	Q
	MV

WC02999

WC03255
	Tobin’s Q

Market value / market capitalization 

Total assets (asset data – annual item)

Total debt (liability data – annual item)
	(Market value of ordinary shares + book value of total debt) / book value of total assets

	Size
	MV

WC02999

WC01001
	Company size

Market value / market capitalization 

Total assets (asset data – annual item)

Net sales or revenues (income data – annual item)
	share price multiplied by the number of ordinary shares in issue

sum of total current assets, long term receivables, investment in unconsolidated subsidiaries, other investments, net property plant and equipment and other assets

gross sales and other operating revenue less discounts, returns and allowances

	Lev
	WC03255

WC02999
	Leverage
see Size
see Size
	Book value of total debt / book value of total assets

	Risk
	WC08806
	Price volatility (stock performance ratio – annual item)
	A measure of a stock's average annual price movement to a high and low from a mean price for each year

	Net income
	WC01551
	Net income before extraordinary items/preferred dividends (income data – annual item)
	This item represents income before extraordinary items and preferred and common dividends, but after operating and non-operating income and expense, reserves, income taxes, minority interest and equity in earnings

	Operating income
	WC01250
	Operating income (income data – annual item)
	This item represents the difference between sales and total operating expenses


Table 2: Risk free interest rate and price index

Panel A: 

This table presents the data on risk-free interest rates. Risk-free interest rates are proxied by zero coupon bonds with a duration of five years. The data are obtained from DNB.

	Year
	Percentage

	31-12-2002
	3,675

	31-12-2003
	3,717

	31-12-2004
	3,160

	31-12-2005
	3,210

	31-12-2006
	4,122

	31-12-2007
	4,553


Panel B:

This table presents the price index which is used to calculate constant prices for the monetary amounts in the research. The data are collected from Statistics Netherlands. Constant prices are necessary to allow a meaningful comparison over time. 2006 is the base year (price index = 100). The yearly inflation, reported as a percentage, is presented in the last column. Yearly inflation can be calculated from the price index: 

((PIt / PIt-1) – 1)*100









(9)
	Period
	    Consumer Price Index
	Yearly inflation

	2000
	87.41
	

	2001
	91,05
	4,16

	2002
	94,04
	3,28

	2003
	96,03
	2,12

	2004
	97,22
	1,24

	2005
	98,85
	1,68

	2006
	100
	1,16

	2007
	101,61
	1,61


Table 3: Companies included in the sample

	     #
	Company name
	ICB Code
	          #
	Company name
	ICB Code

	1
	Aalberts Industries NV
	2
	51
	Getronics NV
	9

	2
	ABN Amro Holding NV
	8
	52
	Gouda Vuurvast Holding NV
	2

	3
	Accell Group NV
	3
	53
	Grontmij NV
	2

	4
	Aegon NV
	8
	54
	Gucci Group N.V.
	3

	5
	AFC Ajax NV
	5
	55
	Hagemeyer NV
	2

	6
	Airspray NV
	2
	56
	Heijmans NV
	2

	7
	Akzo Nobel NV
	1
	57
	Heineken NV
	3

	8
	Alanheri NV
	3
	58
	HES-Beheer NV
	2

	9
	AM N.V.
	8
	59
	Hitt NM NV
	2

	10
	Amsterdam Commodities NV
	3
	60
	Holland Colours NV
	1

	11
	And International Publishers
	5
	61
	ICT Automatisering NV
	9

	12
	Antonov PLC
	3
	62
	Imtech NV
	2

	13
	Arcadis Non Voting
	2
	63
	ING Groep NV
	8

	14
	Arcelormittal
	1
	64
	Innoconcepts NM NV
	2

	15
	ASM International NV
	9
	65
	Isotis NV
	4

	16
	Asml Holding NV
	9
	66
	Jetix Europe NV
	5

	17
	Athlon Holding N.V.
	8
	67
	Kardan NV
	8

	18
	Ballast Nedam NV
	2
	68
	KAS Bank NV
	8

	19
	Batenburg Beheer
	2
	69
	Kendrion NV
	2

	20
	BE Semiconductor Industries
	9
	70
	KLM Royal Dutch Airlines
	5

	21
	Beter Bed Holding NV
	5
	71
	Koninklijke Ahold NV
	5

	22
	Bever Holdings
	8
	72
	Koninklijke BAM Groep NV
	2

	23
	Binckbank NV
	8
	73
	Koninklijke Begemann Groep 
	8

	24
	Blue Fox Enterprises NV
	9
	74
	Koninklijke Brill NV
	5

	25
	Blydenstein-Willink N.V.
	3
	75
	Koninklijke DSM
	1

	26
	Brunel International
	2
	76
	Koninklijke Econosto NV
	2

	27
	Copaco N.V.
	9
	77
	Koninklijke Frans Maas Groep N
	2

	28
	Corio NV
	8
	78
	Koninklijke Grolsch N.V.
	3

	29
	Corporate Express NV
	2
	79
	Koninklijke KPN NV
	6

	30
	Corus Group PLC
	1
	80
	Koninklijke Nedschroef Holding 
	2

	31
	Crown Van Gelder NV
	1
	81
	Koninklijke Numico NV
	3

	32
	Crucell NV
	4
	82
	Koninklijke P&O Nedloyd NV
	2

	33
	CSM NV
	3
	83
	Koninklijke Philips 
	3

	34
	Ctac NM NV
	9
	84
	Koninklijke Porceleyne Fles 
	3

	35
	De Vries Robbe Groep NV
	8
	85
	Koninklijke Ten Cate NV
	2

	36
	Delft Instruments NV
	9
	86
	Koninklijke VWS NV
	2

	37
	Dico International
	3
	87
	Koninklijke Vopak NV
	2

	38
	DNC De Nederlands Company 
	2
	88
	Koninklijke Wegener NV
	5

	39
	Docdata NV
	3
	89
	Koninklijke Wessanen NV
	3

	40
	DPA Flex Group NV
	2
	90
	Kuhne & Heitz NV
	3

	41
	Draka Holding NV
	2
	91
	Logica PLC
	9

	42
	Endemol N.V.
	6
	92
	Macintosh Retail Group NV
	5

	43
	Eriks Group NV
	2
	93
	McGregor Fashion Group 
	3

	44
	EVC International NV
	1
	94
	N.V. Emba
	8

	45
	Exact Holding NV
	9
	95
	NAEFF NV
	2

	46
	Exendis NV
	2
	96
	Nedcon Group
	2

	47
	Fornix Biosciences NV
	4
	97
	Nederlands Apparatenfabriek 
	2

	48
	Fortis NV
	8
	98
	Nedfield
	9

	49
	Fugro NV
	0
	99
	Neways Electric International
	2

	50
	Gamma Holding NV
	2
	100
	Nieuwe Steen Investment
	8


	     #
	Company name
	ICB Code
	          #
	Company name
	ICB Code

	101
	Nutreco NV
	3
	153
	Vilenzo International
	3

	102
	Nyloplast NV
	2
	154
	Vivenda Media Groep
	9

	103
	NYSE Euronext
	8
	155
	VNU
	5

	104
	Oce NV
	9
	156
	Vodafone Libertel NV
	6

	105
	Octoplus
	4
	157
	Vredestein
	2

	106
	OPG Groep NV
	5
	158
	Wavin NV
	2

	107
	Ordina NV
	9
	159
	Wereldhave NV
	8

	108
	Petroplus Holdings AG
	0
	160
	Wolters Kluwer NV
	5

	109
	Pharming Group NV
	4
	
	
	

	110
	PinkRoccade NV
	9
	
	
	

	111
	Priority Telecom N.V.
	6
	
	
	

	112
	Punch Graphix NV
	2
	
	
	

	113
	Qurius NV
	9
	
	
	

	114
	Randstad Holding NV
	2
	
	
	

	115
	Reed Elsevier NV
	5
	
	
	

	116
	Rodamco Europe
	8
	
	
	

	117
	Rood Testhouse NV
	9
	
	
	

	118
	Roto Smeets De Boer NV
	2
	
	
	

	119
	Royal Boskalis Westminster NV
	2
	
	
	

	120
	Royal Dutch Shell
	0
	
	
	

	121
	Royalreesink
	2
	
	
	

	122
	Samas NV
	3
	
	
	

	123
	SBM Offshore NV
	0
	
	
	

	124
	Scala Business Solutions N.V.
	2
	
	
	

	125
	Schuitema NV
	5
	
	
	

	126
	Seagull Holding NV
	9
	
	
	

	127
	Simac Techniek NV
	9
	
	
	

	128
	Sligro Food Group NV
	5
	
	
	

	129
	Smit International
	2
	
	
	

	130
	SNS Reaal
	8
	
	
	

	131
	SNT Group NV
	2
	
	
	

	132
	Sopheon PLC
	9
	
	
	

	133
	Spyker Cars NV
	3
	
	
	

	134
	Stern Groep NV
	5
	
	
	

	135
	Stork NV
	2
	
	
	

	136
	Super De Boer
	5
	
	
	

	137
	Tele Atlas NV
	9
	
	
	

	138
	Telegraaf Media Groep
	5
	
	
	

	139
	Tie Holdings NV
	9
	
	
	

	140
	TKH Group NV
	2
	
	
	

	141
	TNT NV
	2
	
	
	

	142
	Tom Tom
	9
	
	
	

	143
	Unilever NV
	3
	
	
	

	144
	Unit 4 Agresso NV
	9
	
	
	

	145
	Univar N.V.
	1
	
	
	

	146
	USG People NV
	2
	
	
	

	147
	Van der Hoop Bankiers N.V.
	8
	
	
	

	148
	Van der Moolen NV
	8
	
	
	

	149
	Van Heek-Tweka NV
	3
	
	
	

	150
	Van Lanschot NV
	8
	
	
	

	151
	Vedior NV
	2
	
	
	

	152
	Versatel
	6
	
	
	


Table 4: Industry dummies

The indicator variables with respect to industry are based on the Industrial Classification Benchmark (ICB) as used by Euronext. The one digit ICB codes for the 160 companies in the sample are already mentioned in the previous table. This table explains which industry is represented by which one-digit code. The companies in the sample are from 9 different industries (none of the companies in the sample is grouped into 7 Utilities). In order to obtain homogeneous groups which are large enough to be able to conduct statistical tests, the ICB sector classification is further grouped into five indicator variables. Oil, Gas and Basic Materials form dummy variable 1, Industrials represent the second dummy, the third indicator variable consists of Consumer Goods, Health Care and Consumer Services, the fourth dummy stands for Telecommunications and Technology and the last dummy represents Financials.  

	ICB code
	              Description 
	   # of companies 
	

	0
	Oil, Gas
	4
	    D1  12 companies

	 1
	Basic Materials
	8
	

	2
	Industrials
	50
	    D2  50 companies

	3
	Consumer Goods
	23
	

	4
	Health Care
	5
	    D3  46 companies

	5
	Consumer Services
	18
	

	6
	Telecommunications
	5
	    D4  30 companies

	9
	Technology
	25
	

	7
	Utilities
	0
	

	8
	Financials
	22
	    D5  22 companies

	
	
	160
	


Table 5: Frequencies

The table reports frequencies for a change in CEO (panel A), distribution of companies per index (panel B), distribution of firms over different industries (panel C) and frequencies for CEO compensation (panel D).

Panel A
This panel shows the changes in CEO positions. The first column shows the year, the second column the number of CEO changes in that year, the third column the number of observations in that year and the last column the change in CEO positions as a percentage. 
	Year
	Change in CEO
	No. of obs.
	% of change in CEO

	2002
	17
	120
	14%

	2003
	22
	128
	17%

	2004
	19
	132
	14%

	2005
	14
	130
	11%

	2006
	8
	103
	8%

	2007
	5
	72
	7%

	Total

2002-2007
	85
	685
	12%


Panel B

This panel presents the distribution of the companies in the sample per index (AEX, AMX or Other) over the years 2002-2007.

	Year
	 AEX
	AMX
	Other
	No. of obs.

	2002
	20
	17
	83
	120

	2003
	22
	14
	92
	128

	2004
	25
	18
	89
	132

	2005
	23
	20
	88
	130

	2006
	24
	20
	59
	103

	2007
	24
	15
	33
	72

	Mean

2002-2007
	23
	17
	74
	114

	Total 2002-2007
	138
	104
	443
	685


Panel C
This panel reports the distribution of companies over five different industry sectors: oil, gas, and basic materials (ID1), industrials (ID2), consumer and health care (ID3), telecommunications and technology (ID4) and financials (ID5).

	Year
	ID1
	ID2
	ID3
	ID4
	ID5
	No. of obs.

	2002
	8
	37
	38
	22
	15
	120

	2003
	10
	43
	36
	24
	15
	128

	2004
	13
	41
	39
	21
	18
	132

	2005
	10
	42
	39
	22
	17
	130

	2006
	7
	37
	29
	19
	11
	103

	2007
	7
	23
	19
	16
	7
	72

	Total 2002-2007
	55
	223
	200
	124
	83
	685

	Total %

2002-2007
	8%
	33%
	29%
	18%
	12%
	100%


Panel D
This panel presents the frequencies for CEO compensation over the period 2002-2007. Columns (3)-(7) report the number of observations in each year without bonuses, pensions, other compensation, stocks and options in the compensation package. In parentheses the relative number is presented. Base salary is not included in the table, because all CEOs in the sample are paid a base salary.

	Year
	No. of obs.
	No bonus 
	No pension
	No Other
	No stocks
	No options

	2002
	120
	42 (35%)
	44 (37%)
	95 (79%)
	118 (98%) 
	63 (53%)

	2003
	128
	38 (30%)
	28 (22%)
	104 (81%)
	118 (92%)
	71 (55%)

	2004
	132
	31 (23%)
	29 (22%)
	93 (70%)
	107 (81%)
	74 (56%)

	2005
	130
	24 (18%)
	31 (24%)
	92 (71%)
	92 (71%)
	87 (67%)

	2006
	103
	12 (12%)
	20 (19%)
	67 (65%)
	65 (63%)
	71 (55%)

	2007
	72
	5 (7%)
	13 (18%)
	40 (56%)
	41 (57%)
	45 (63%)

	Total

2002-2007
	685
	152 (22%)
	165 (24%)
	491 (72%)
	541 (79%)
	411 (60%)


Table 6: Descriptive statistics
The table presents the summary statistics (mean, median and standard deviation) of pay variables (panel A), performance variables (panel B) and control variables (panel C). The statistics are presented for each year separately, as well as for the total sample period.
Panel A: pay variables
The panel shows summary statistics of compensation paid to CEOs of Dutch listed companies in the period 2002-2007. The executive compensation is split into the elements base salary, bonus, cash compensation (base + bonus) other payments, pension, options, stocks and total compensation. The compensation data are expressed in constant Euros of 2006, to allow a meaningful comparison over time. 
	
	Base 
	Bonus
	Base +Bonus
	Other
	Pension
	Options
	Stocks
	Total

	2002 (N=102)
	
	
	
	
	
	
	
	

	Mean
	407241
	184384
	591625
	42769
	90192
	132330
	28981
	885897

	Median
	334592
	72715
	427088
	,00
	38204
	,00
	,00
	521652

	Std. Deviation
	324898
	381017
	602052
	208301
	131066
	260951
	220361
	966440

	
	
	
	
	
	
	
	
	

	 2003 (N=108)
	
	
	
	
	
	
	
	

	Mean
	397559
	165890
	563449
	32451
	114533
	93421
	39539
	843392

	Median
	317089
	74977
	399355
	,00
	55361
	,00
	,00
	480960

	Std. Deviation
	274896
	269152
	499105
	216897
	166646
	278745
	194467
	888387

	
	
	
	
	
	
	
	
	

	 2004 (N=112)
	
	
	
	
	
	
	
	

	Mean
	399710
	244850
	644560
	53294
	98035
	68822
	101390
	966101

	Median
	325472
	105946
	445896
	,00
	51334
	,00
	,00
	591490

	Std. Deviation
	279644
	486113
	707510
	177196
	144007
	128993
	347074
	1060023

	
	
	
	
	
	
	
	
	

	 2005 (N=116)
	
	
	
	
	
	
	
	

	Mean
	438837
	283591
	722429
	29480
	128318
	91351
	191520
	1163098

	Median
	340921
	153263
	502477
	,00
	58169
	,00
	,00
	647446

	Std. Deviation
	324675
	445258
	710266
	127410
	386854
	225227
	527989
	1393133

	
	
	
	
	
	
	
	
	

	 2006 (N=96)
	
	
	
	
	
	
	
	

	Mean
	483617
	410450
	894067
	38812
	125577
	141044
	334442
	1533942

	Median
	385000
	175000
	571885
	,00
	66543
	,00
	,00
	794635

	Std. Deviation
	338953
	618332
	896223
	149901
	209296
	314269
	724075
	1750742

	
	
	
	
	
	
	
	
	

	2007 (N=66)
	
	
	
	
	
	
	
	

	Mean
	515104
	586326
	1101430
	45832
	138349
	183776
	394680
	1864068

	Median
	437949
	248553
	651869
	,00
	71844
	,00
	,00
	971770

	Std. Deviation
	343391
	878659
	1149660
	191280
	235743
	379301
	763593
	2099835

	
	
	
	
	
	
	
	
	

	2002-2007 (N=600)
	
	
	
	
	
	
	
	

	Mean
	434286
	291906
	726192
	40011
	114367
	112602
	164923
	1158096

	Median
	343772
	123559
	480661
	,00
	55795
	,00
	,00
	631241

	Std. Deviation
	314243
	529857
	771479
	179607
	231691
	265943
	504483
	1399577


Panel B: performance variables
This panel shows the descriptive statistics of the four performance metrics: return on assets (ROA), return on equity (ROE), total stockholder return (TSR) and Tobin’s Q. The first three metrics are presented as percentages and Q is a ratio. 

	
	ROA
	ROE
	TSR
	Q

	2002 
	
	
	
	

	Mean
	,20367
	-5,11238
	-23,98297
	1,20983

	Median
	5,08400
	10,53200
	-23,27894
	,85091

	Std. Deviation
	15,666908
	90,161998
	31,922107
	2,146421

	
	
	
	
	

	 2003 
	
	
	
	

	Mean
	,38718
	14,35729
	33,09386
	,97371

	Median
	4,21000
	8,96950
	22,58272
	,76272

	Std. Deviation
	17,798834
	44,730531
	55,137417
	,906242

	
	
	
	
	

	 2004 
	
	
	
	

	Mean
	4,03960
	6,02214
	28,64621
	1,16686

	Median
	5,60449
	11,28850
	21,27624
	,92114

	Std. Deviation
	11,499345
	28,294776
	45,153109
	1,283734

	
	
	
	
	

	 2005
	
	
	
	

	Mean
	6,13857
	11,64293
	37,83790
	1,33866

	Median
	7,04400
	16,25700
	28,31228
	1,00850

	Std. Deviation
	8,851991
	18,320397
	43,637897
	1,310765

	
	
	
	
	

	 2006
	
	
	
	

	Mean
	5,95521
	9,70048
	27,73784
	1,55348

	Median
	7,57750
	17,74950
	23,17254
	1,11939

	Std. Deviation
	18,277210
	44,813284
	30,035245
	1,531136

	
	
	
	
	

	2007
	
	
	
	

	Mean
	9,27368
	18,56650
	-7,10191
	1,72443

	Median
	9,35850
	18,81300
	-10,45874
	1,36282

	Std. Deviation
	16,243471
	26,914493
	29,236607
	1,425408

	
	
	
	
	

	2002-2007 
	
	
	
	

	Mean
	4,03342
	8,68470
	18,23695
	1,29580

	Median
	6,17250
	13,54250
	13,13971
	,99156

	Std. Deviation
	15,126129
	48,889368
	47,076768
	1,485049


Panel C: control variables
The last panel of table 6 shows the descriptive statistics for the control variables. The first two columns (age and tenure) are the CEO specific controls. Age is expressed in years and job tenure in months. The next three columns represent the proxies for company size: total sales, total assets and market value of equity (MVE). These variables are expressed in millions of constant Euros of 2006. Volatility (VOL) is expressed as a percentage and leverage (LEV) as a ratio.

	
	Age
	Tenure
	Sales
	Assets
	MVE
	VOL
	LEV

	2002 
	
	
	
	
	
	
	

	Mean
	51,76
	63,41
	4840,84
	20737,70
	2302,67
	30,06
	,243

	Median
	52,00
	44,91
	526,66
	383,59
	122,05
	30,08
	,250

	Std. Deviation
	6,586
	49,94
	14286,95
	106570,40
	6567,69
	11,26
	,177

	
	
	
	
	
	
	
	

	 2003
	
	
	
	
	
	
	

	Mean
	51,87
	64,72
	4525,95
	22363,15
	2525,62
	33,05
	,270

	Median
	52,00
	47,97
	395,42
	361,01
	188,80
	32,38
	,239

	Std. Deviation
	6,769
	52,55
	12894,75
	110306,58
	7093,86
	13,12
	,229

	
	
	
	
	
	
	
	

	 2004
	
	
	
	
	
	
	

	Mean
	52,47
	66,25
	4663,32
	23304,95
	2734,68
	31,21
	,228

	Median
	53,00
	51,60
	648,02
	407,32
	248,82
	29,68
	,223

	Std. Deviation
	6,863
	54,25
	12717,71
	117632,22
	7513,70
	12,24
	,180

	
	
	
	
	
	
	
	

	 2005
	
	
	
	
	
	
	

	Mean
	52,90
	66,49
	6840,71
	30684,72
	4063,08
	30,05
	,210

	Median
	52,50
	48,99
	436,66
	513,47
	359,90
	28,73
	,209

	Std. Deviation
	6,435
	55,54
	27233,41
	153961,40
	12847,31
	11,60
	,156

	
	
	
	
	
	
	
	

	 2006
	
	
	
	
	
	
	

	Mean
	52,77
	65,79
	9172,14
	39784,64
	6046,43
	28,42
	,199

	Median
	53,00
	48,00
	746,56
	790,12
	824,66
	28,03
	,212

	Std. Deviation
	6,578
	51,14
	30933,37
	178839,35
	15041,58
	10,62
	,135

	
	
	
	
	
	
	
	

	2007
	
	
	
	
	
	
	

	Mean
	53,83
	68,99
	13055,29
	45871,91
	8101,26
	28,84
	,203

	Median
	53,50
	55,87
	940,10
	1174,12
	959,74
	27,05
	,213

	Std. Deviation
	7,148
	48,30
	39044,47
	191693,39
	18524,20
	9,88
	,139

	
	
	
	
	
	
	
	

	2002-2007 
	
	
	
	
	
	
	

	Mean
	52,52
	65,77
	6726,86
	29244,87
	4000,64
	30,42
	,227

	Median
	53,00
	49,97
	569,60
	520,66
	333,38
	28,89
	,225

	Std. Deviation
	6,707
	52,17
	23669,06
	142617,28
	11629,19
	11,68
	,176


Table 7: Determinants of the pay-performance relationship

The table reports the regression results with ordinary least squares as estimation method. The dependent variable is the natural logarithm of compensation paid to CEOs. Compensation is measured by base salary, bonus, base and bonus, pensions, other compensation, options, stocks and total compensation. Company performance is measured by TSR (1), ROA (2), ROE (3) and Q (4). Firm size is measured by the natural logarithm of MVE. Furthermore Age, Tenure, risk (VOL) and leverage (LEV) are added to the equation as control variables. The unstandardized coefficients (B) and the absolute t-statistics (t) are reported in the table.  Each regression includes also index, industry and time dummies as additional control variables. The coefficients of these dummy variables are not reported for the sake of brevity. Explanatory power (Adjusted R2), F-statistic and the number of observations (N) are reported in the lower part of each model specification. Significance at the 1%, 5% and 10% level is indicated by ***, **, * respectively.

Panel A: Base salary
	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	
	B
	t
	
	
	B
	t
	
	
	B
	t
	
	
	B
	t
	

	(Constant)
	10,784
	82,454
	***
	
	10,795
	81,599
	***
	
	10,817
	83,547
	***
	
	10,727
	82,785
	***

	TSR
	-0,001
	-1,726
	*
	
	
	
	
	
	
	
	
	
	
	
	

	ROA
	
	
	
	
	-0,001
	-1,256
	
	
	
	
	
	
	
	
	

	ROE
	
	
	
	
	
	
	
	
	0,000
	0,413
	
	
	
	
	

	Q
	
	
	
	
	
	
	
	
	
	
	
	
	-0,043
	-4,946
	***

	LN Size
	0,219
	23,706
	***
	
	0,218
	23,240
	***
	
	0,211
	23,339
	***
	
	0,217
	24,306
	***

	LEV
	0,087
	1,254
	
	
	0,079
	1,151
	
	
	0,086
	1,259
	
	
	0,091
	1,340
	

	VOL
	0,001
	1,145
	
	
	0,001
	0,878
	
	
	0,001
	0,820
	
	
	0,004
	2,693
	***

	AGE
	0,007
	3,393
	***
	
	0,007
	3,479
	***
	
	0,008
	3,703
	***
	
	0,008
	3,984
	***

	TENURE
	0,000
	0,115
	
	
	0,000
	0,108
	
	
	0,000
	-0,127
	
	
	0,000
	0,139
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,793
	
	
	
	0,793
	
	
	
	0,795
	
	
	
	0,795
	
	

	F-statistic
	134,434
	
	
	
	133,232
	
	
	
	136,049
	
	
	
	136,373
	
	

	N
	593
	 
	 
	 
	588
	 
	 
	 
	594
	 
	 
	 
	596
	 
	 


Panel B: Bonus

	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	
	B
	t
	
	
	B
	t
	
	
	B
	t
	
	
	B
	t
	

	(Constant)
	9,590
	23,817
	***
	
	9,290
	22,564
	***
	
	9,359
	23,497
	***
	
	9,468
	24,109
	***

	TSR
	0,004
	3,754
	***
	
	
	
	
	
	
	
	
	
	
	
	

	ROA
	
	
	
	
	0,008
	2,918
	***
	
	
	
	
	
	
	
	

	ROE
	
	
	
	
	
	
	
	
	0,003
	3,882
	***
	
	
	
	

	Q
	
	
	
	
	
	
	
	
	
	
	
	
	-0,086
	-3,443
	***

	LN Size
	0,374
	12,560
	***
	
	0,382
	12,399
	***
	
	0,391
	13,510
	***
	
	0,382
	13,358
	***

	LEV
	0,204
	0,997
	
	
	0,219
	1,063
	
	
	0,128
	0,638
	
	
	0,069
	0,347
	

	VOL
	-0,002
	-0,386
	
	
	0,003
	0,721
	
	
	0,003
	0,819
	
	
	0,004
	0,987
	

	AGE
	0,005
	0,759
	
	
	0,006
	0,924
	
	
	0,004
	0,616
	
	
	0,005
	0,890
	

	TENURE
	0,000
	0,085
	
	
	0,000
	0,092
	
	
	0,000
	0,361
	
	
	0,000
	0,034
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,639
	
	
	
	0,634
	
	
	
	0,646
	
	
	
	0,642
	
	

	F-statistic
	50,688
	
	
	
	49,141
	
	
	
	52,276
	
	
	
	51,335
	
	

	N
	478
	 
	 
	 
	474
	 
	 
	 
	479
	 
	 
	 
	478
	 
	 


Panel C: Base and Bonus
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	
	B
	t
	
	
	B
	t
	
	
	B
	t
	
	
	B
	t
	

	(Constant)
	11,197
	69,431
	***
	
	11,186
	67,733
	***
	
	11,132
	69,581
	***
	
	11,103
	70,698
	***

	TSR
	0,000
	0,800
	
	
	
	
	
	
	
	
	
	
	
	
	

	ROA
	
	
	
	
	0,000
	0,417
	
	
	
	
	
	
	
	
	

	ROE
	
	
	
	
	
	
	
	
	0,000
	0,967
	
	
	
	
	

	Q
	
	
	
	
	
	
	
	
	
	
	
	
	-0,048
	-4,531
	***

	LN Size
	0,279
	24,118
	***
	
	0,278
	23,468
	***
	
	0,279
	24,754
	***
	
	0,282
	25,606
	***

	LEV
	0,052
	0,610
	
	
	0,052
	0,603
	
	
	0,086
	1,020
	
	
	0,069
	0,830
	

	VOL
	-0,002
	-1,356
	
	
	-0,002
	-1,056
	
	
	-0,001
	-0,603
	
	
	0,001
	0,642
	

	AGE
	0,005
	2,129
	**
	
	0,005
	2,047
	**
	
	0,006
	2,305
	**
	
	0,006
	2,482
	**

	TENURE
	0,000
	-0,123
	
	
	0,000
	-0,097
	
	
	0,000
	-0,272
	
	
	0,000
	-0,218
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,809
	
	
	
	0,805
	
	
	
	0,805
	
	
	
	0,817
	
	

	F-statistic
	149,088
	
	
	
	144,233
	
	
	
	144,233
	
	
	
	157,355
	
	

	N
	596
	 
	 
	 
	592
	 
	 
	 
	592
	 
	 
	 
	597
	 
	 


Panel D: Pensions

	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	
	B
	t
	
	
	B
	t
	
	
	B
	t
	
	
	B
	t
	

	(Constant)
	6,535
	15,067
	***
	
	6,393
	14,714
	***
	
	6,606
	15,358
	***
	
	6,320
	15,357
	***

	TSR
	0,000
	-0,130
	
	
	
	
	
	
	
	
	
	
	
	
	

	ROA
	
	
	
	
	0,006
	2,044
	**
	
	
	
	
	
	
	
	

	ROE
	
	
	
	
	
	
	
	
	0,002
	3,068
	***
	
	
	
	

	Q
	
	
	
	
	
	
	
	
	
	
	
	
	-0,154
	-6,338
	***

	LN Size
	0,311
	10,118
	***
	
	0,294
	9,570
	***
	
	0,291
	9,723
	***
	
	0,316
	11,114
	***

	LEV
	0,464
	2,231
	**
	
	0,516
	2,510
	**
	
	0,349
	1,696
	*
	
	0,467
	2,379
	**

	VOL
	0,003
	0,742
	
	
	0,005
	1,220
	
	
	0,005
	1,274
	
	
	0,010
	2,388
	**

	AGE
	0,045
	6,680
	***
	
	0,048
	7,057
	***
	
	0,045
	6,718
	***
	
	0,048
	7,532
	***

	TENURE
	0,001
	1,237
	
	
	0,001
	1,033
	
	
	0,001
	1,324
	
	
	0,001
	1,423
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,525
	
	
	
	0,528
	
	
	
	0,522
	
	
	
	0,568
	
	

	F-statistic
	30,524
	
	
	
	30,897
	
	
	
	30,392
	
	
	
	36,297
	
	

	N
	458
	 
	 
	 
	456
	 
	 
	 
	458
	 
	 
	 
	457
	 
	 


Panel E: Other

	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	
	B
	t
	
	
	B
	t
	
	
	B
	t
	
	
	B
	t
	

	(Constant)
	7,539
	4,921
	***
	
	7,374
	4,858
	***
	
	7,496
	4,847
	***
	
	6,492
	4,347
	***

	TSR
	-0,003
	-0,754
	
	
	
	
	
	
	
	
	
	
	
	
	

	ROA
	
	
	
	
	0,000
	-0,069
	
	
	
	
	
	
	
	
	

	ROE
	
	
	
	
	
	
	
	
	0,002
	0,747
	
	
	
	
	

	Q
	
	
	
	
	
	
	
	
	
	
	
	
	-0,117
	-2,183
	**

	LN Size
	0,119
	1,022
	
	
	-0,026
	-0,217
	
	
	0,084
	0,727
	
	
	0,034
	0,303
	

	LEV
	-0,053
	-0,080
	
	
	-0,068
	-0,105
	
	
	-0,135
	-0,196
	
	
	0,041
	0,063
	

	VOL
	-0,007
	-0,495
	
	
	-0,006
	-0,400
	
	
	-0,007
	-0,493
	
	
	0,008
	0,547
	

	AGE
	0,039
	1,764
	*
	
	0,054
	2,462
	**
	
	0,044
	1,960
	**
	
	0,062
	2,838
	***

	TENURE
	-0,004
	-1,194
	
	
	-0,005
	-1,665
	*
	
	-0,004
	-1,296
	
	
	-0,004
	-1,422
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,133
	
	
	
	0,156
	
	
	
	0,131
	
	
	
	0,179
	
	

	F-statistic
	2,487
	
	
	
	2,777
	
	
	
	2,471
	
	
	
	3,121
	
	

	N
	166
	 
	 
	 
	164
	 
	 
	 
	167
	 
	 
	 
	166
	 
	 


Panel F: Options

	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	
	B
	t
	
	
	B
	t
	
	
	B
	t
	
	
	B
	t
	

	(Constant)
	10,210
	13,482
	***
	
	10,076
	13,054
	***
	
	10,344
	13,675
	***
	
	10,304
	13,621
	***

	TSR
	-0,001
	-0,892
	
	
	
	
	
	
	
	
	
	
	
	
	

	ROA
	
	
	
	
	-0,001
	-0,272
	
	
	
	
	
	
	
	
	

	ROE
	
	
	
	
	
	
	
	
	-0,002
	-1,742
	*
	
	
	
	

	Q
	
	
	
	
	
	
	
	
	
	
	
	
	0,053
	1,499
	

	LN Size
	0,466
	9,088
	***
	
	0,493
	9,028
	***
	
	0,461
	9,247
	***
	
	0,463
	9,247
	***

	LEV
	0,604
	1,849
	*
	
	0,732
	2,272
	**
	
	0,682
	2,144
	**
	
	0,721
	2,248
	**

	VOL
	0,008
	1,074
	
	
	0,007
	1,003
	
	
	0,003
	0,477
	
	
	0,003
	0,389
	

	AGE
	-0,038
	-3,019
	***
	
	-0,036
	-2,813
	***
	
	-0,037
	-3,010
	***
	
	-0,039
	-3,092
	***

	TENURE
	0,003
	1,524
	
	
	0,002
	1,321
	
	
	0,003
	1,600
	
	
	0,003
	1,618
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,600
	
	
	
	0,606
	
	
	
	0,603
	
	
	
	0,602
	
	

	F-statistic
	21,768
	
	
	
	21,981
	
	
	
	22,128
	
	
	
	22,003
	
	

	N
	236
	
	
	
	233
	
	
	
	237
	
	
	
	237
	
	


Panel G: Stocks

	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	
	B
	t
	
	
	B
	t
	
	
	B
	t
	
	
	B
	t
	

	(Constant)
	10,328
	9,076
	***
	
	10,353
	8,541
	***
	
	10,211
	8,932
	***
	
	9,559
	8,658
	***

	TSR
	0,004
	1,284
	
	
	
	
	
	
	
	
	
	
	
	
	

	ROA
	
	
	
	
	0,002
	0,216
	
	
	
	
	
	
	
	
	

	ROE
	
	
	
	
	
	
	
	
	0,006
	1,260
	
	
	
	
	

	Q
	
	
	
	
	
	
	
	
	
	
	
	
	0,284
	3,690
	***

	LN Size
	0,292
	3,301
	***
	
	0,289
	2,916
	***
	
	0,262
	2,821
	***
	
	0,293
	3,487
	***

	LEV
	1,467
	2,990
	***
	
	1,398
	2,722
	***
	
	1,516
	3,053
	***
	
	1,752
	3,696
	***

	VOL
	0,001
	0,115
	
	
	0,002
	0,152
	
	
	0,007
	0,534
	
	
	-0,001
	-0,078
	

	AGE
	-0,014
	-0,880
	
	
	-0,014
	-0,877
	
	
	-0,012
	-0,766
	
	
	-0,001
	-0,094
	

	TENURE
	0,001
	0,372
	
	
	0,001
	0,209
	
	
	0,000
	0,149
	
	
	0,000
	-0,115
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,495
	
	
	
	0,491
	
	
	
	0,495
	
	
	
	0,543
	
	

	F-statistic
	8,564
	
	
	
	8,268
	
	
	
	8,556
	
	
	
	10,144
	
	

	N
	132
	 
	 
	 
	129
	 
	 
	 
	132
	 
	 
	 
	132
	 
	 


Panel H: Total

	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	
	B
	t
	
	
	B
	t
	
	
	B
	t
	
	
	B
	t
	

	(Constant)
	10,938
	52,958
	***
	
	10,944
	52,257
	***
	
	10,940
	52,646
	***
	
	10,849
	53,402
	***

	TSR
	0,000
	0,886
	
	
	
	
	
	
	
	
	
	
	
	
	

	ROA
	
	
	
	
	-0,002
	-1,184
	
	
	
	
	
	
	
	
	

	ROE
	
	
	
	
	
	
	
	
	-0,001
	-1,352
	
	
	
	
	

	Q
	
	
	
	
	
	
	
	
	
	
	
	
	-0,044
	-3,153
	***

	LN Size
	0,330
	22,367
	***
	
	0,331
	22,109
	***
	
	0,331
	22,693
	***
	
	0,330
	23,291
	***

	LEV
	0,183
	1,664
	*
	
	0,143
	1,269
	
	
	0,191
	1,735
	*
	
	0,136
	1,231
	

	VOL
	0,002
	0,979
	
	
	0,002
	0,980
	
	
	0,002
	0,763
	
	
	0,005
	2,190
	**

	AGE
	0,007
	2,065
	**
	
	0,007
	2,185
	**
	
	0,007
	2,157
	**
	
	0,009
	2,667
	***

	TENURE
	0,000
	-0,393
	
	
	0,000
	-0,622
	
	
	0,000
	-0,620
	
	
	0,000
	-0,710
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,789
	
	
	
	0,784
	
	
	
	0,784
	
	
	
	0,791
	
	

	F-statistic
	132,393
	
	
	
	127,613
	
	
	
	129,407
	
	
	
	133,892
	
	

	N
	598
	 
	 
	 
	593
	 
	 
	 
	600
	 
	 
	 
	599
	 
	 


Table 8: Reverse pay-performance relationship

The table reports the regression results with ordinary least squares as estimation method. The dependent variable is the company performance as measured by TSR (1), ROA (2), ROE (3) and Q (4). Compensation is measured by base salary, bonus, base and bonus, pensions, other compensation, options stocks and total compensation. Firm size is measured by the natural logarithm of MVE. Furthermore Age, Tenure, risk (VOL) and leverage (LEV) are added to the equation as control variables. Each regression includes also index, industry and time dummies as additional control variables. The coefficients of these dummy variables are not reported for the sake of brevity. The unstandardized coefficients (B) and the absolute t-statistics (t) are reported in the table. Explanatory power (Adjusted R2), F-statistic and the number of observations (N) are reported in the lower part of each model specification. Significance at the 1%, 5% and 10% level is indicated by ***, **, * respectively.

Panel A: Base salary

	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	
	B
	t
	
	
	B
	t
	
	
	B
	t
	
	
	B
	t
	

	(Constant)
	124,619
	2,555
	**
	
	54,434
	4,516
	***
	
	120,950
	3,473
	***
	
	4,350
	4,310
	***

	LN Base
	-14,266
	-3,295
	***
	
	-3,722
	-3,490
	***
	
	-9,347
	-3,036
	***
	
	-0,323
	-3,617
	***

	LN Size
	9,403
	6,663
	***
	
	2,479
	6,794
	***
	
	6,782
	6,488
	***
	
	0,125
	4,171
	***

	LEV
	-6,396
	-0,797
	
	
	-4,013
	-1,896
	**
	
	14,923
	2,474
	**
	
	0,045
	0,259
	

	VOL
	0,455
	3,039
	***
	
	-0,166
	-4,146
	***
	
	-0,522
	-4,651
	***
	
	0,017
	5,274
	***

	AGE
	-0,370
	-1,539
	
	
	-0,211
	-3,370
	***
	
	-0,284
	-1,603
	
	
	-0,009
	-1,648
	*

	TENURE
	0,011
	0,368
	
	
	0,012
	1,649
	*
	
	0,003
	0,143
	
	
	0,000
	-0,520
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,364
	
	
	
	0,214
	
	
	
	0,182
	
	
	
	0,262
	
	

	F-statistic
	20,896
	
	
	
	10,391
	
	
	
	8,785
	
	
	
	13,407
	
	

	N
	593
	 
	 
	 
	588
	 
	 
	 
	595
	 
	 
	 
	595
	 
	 


Panel B: Bonus

	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	
	B
	t
	
	
	B
	t
	
	
	B
	t
	
	
	B
	t
	

	(Constant)
	-63,694
	-2,651
	***
	
	11,131
	1,993
	**
	
	-11,848
	-0,750
	
	
	1,556
	2,592
	***

	LN Bonus
	4,220
	2,287
	**
	
	1,079
	2,453
	**
	
	4,761
	3,889
	***
	
	-0,079
	-1,697
	*

	LN Size
	4,416
	3,193
	***
	
	0,784
	2,316
	**
	
	3,667
	3,945
	***
	
	0,101
	2,864
	***

	LEV
	-13,345
	-1,598
	
	
	-9,321
	-4,653
	***
	
	-1,680
	-0,300
	
	
	-0,488
	-2,256
	**

	VOL
	0,325
	2,065
	**
	
	-0,183
	-4,754
	***
	
	-0,560
	-5,350
	***
	
	0,009
	2,219
	**

	AGE
	-0,533
	-2,076
	**
	
	-0,292
	-4,799
	***
	
	-0,707
	-4,157
	***
	
	-0,009
	-1,305
	

	TENURE
	0,023
	0,803
	
	
	0,012
	1,797
	*
	
	0,029
	1,569
	
	
	0,000
	-0,028
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,398
	
	
	
	0,224
	
	
	
	0,229
	
	
	
	0,267
	
	

	F-statistic
	19,305
	
	
	
	8,929
	
	
	
	9,300
	
	
	
	11,153
	
	

	N
	472
	 
	 
	 
	468
	 
	 
	 
	476
	 
	 
	 
	476
	 
	 


Panel C: Base and Bonus

	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	
	B
	t
	
	
	B
	t
	
	
	B
	t
	
	
	B
	t
	

	(Constant)
	-45,233
	-1,025
	
	
	21,043
	2,011
	**
	
	31,296
	1,020
	
	
	4,011
	4,571
	***

	LN Base

And Bonus
	1,368
	0,367
	
	
	-0,556
	-0,629
	
	
	-0,956
	-0,371
	
	
	-0,283
	-3,823
	***

	LN Size
	6,249
	4,118
	***
	
	1,733
	4,605
	***
	
	4,954
	4,549
	***
	
	0,135
	4,359
	***

	LEV
	-12,892
	-1,567
	
	
	-4,756
	-2,273
	**
	
	13,647
	2,250
	**
	
	0,028
	0,160
	

	VOL
	0,411
	2,673
	***
	
	-0,189
	-4,781
	***
	
	-0,544
	-4,814
	***
	
	0,016
	4,992
	***

	AGE
	-0,461
	-1,862
	*
	
	-0,222
	-3,615
	***
	
	-0,341
	-1,916
	*
	
	-0,009
	-1,801
	*

	TENURE
	0,009
	0,306
	
	
	0,010
	1,342
	
	
	0,003
	0,134
	
	
	0,000
	-0,554
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,345
	
	
	
	0,198
	
	
	
	0,169
	
	
	
	0,264
	
	

	F-statistic
	19,401
	
	
	
	9,512
	
	
	
	8,123
	
	
	
	13,53
	
	

	N
	596
	 
	 
	 
	587
	 
	 
	 
	595
	 
	 
	 
	595
	 
	 


Panel D: Pensions

	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	
	B
	t
	
	
	B
	t
	
	
	B
	t
	
	
	B
	t
	

	(Constant)
	-27,991
	-1,307
	
	
	18,342
	3,830
	***
	
	13,764
	0,902
	
	
	2,013
	4,093
	***

	LN Pensions
	-1,221
	-0,688
	
	
	-0,456
	-1,125
	
	
	1,218
	0,936
	
	
	-0,182
	-4,362
	***

	LN Size
	8,151
	6,215
	***
	
	1,295
	4,317
	***
	
	4,042
	4,229
	***
	
	0,122
	4,012
	***

	LEV
	-2,472
	-0,293
	
	
	-1,155
	-0,584
	
	
	12,704
	2,061
	**
	
	0,336
	1,690
	*

	VOL
	0,506
	3,062
	***
	
	-0,083
	-2,131
	**
	
	-0,517
	-4,318
	***
	
	0,015
	3,701
	***

	AGE
	-0,638
	-2,258
	**
	
	-0,238
	-3,741
	***
	
	-0,480
	-2,373
	**
	
	-0,003
	-0,520
	

	TENURE
	0,033
	1,046
	
	
	0,014
	1,942
	*
	
	0,014
	0,651
	
	
	0,000
	-0,227
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,408
	
	
	
	0,185
	
	
	
	0,151
	
	
	
	0,261
	
	

	F-statistic
	19,349
	
	
	
	7,065
	
	
	
	5,746
	
	
	
	10,495
	
	

	N
	454
	 
	 
	 
	454
	 
	 
	 
	456
	 
	 
	 
	457
	 
	 


Panel E: Other

	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	
	B
	t
	
	
	B
	t
	
	
	B
	t
	
	
	B
	t
	

	(Constant)
	13,286
	0,445
	
	
	14,357
	1,142
	
	
	-24,469
	-0,796
	
	
	0,139
	0,084
	

	LN Other
	-0,109
	-0,073
	
	
	-0,097
	-0,158
	
	
	0,808
	0,533
	
	
	-0,176
	-2,161
	**

	LN Size
	6,309
	3,021
	***
	
	2,408
	2,677
	***
	
	7,568
	3,450
	***
	
	-0,048
	-0,420
	

	LEV
	3,908
	0,326
	
	
	-14,319
	-2,897
	***
	
	10,762
	0,811
	
	
	0,533
	0,798
	

	VOL
	0,252
	0,979
	
	
	-0,411
	-3,867
	***
	
	-0,424
	-1,590
	
	
	0,054
	3,735
	***

	AGE
	-1,277
	-3,096
	***
	
	-0,230
	-1,368
	
	
	-0,174
	-0,413
	
	
	0,025
	1,103
	

	TENURE
	0,019
	0,351
	
	
	-0,001
	-0,057
	
	
	-0,027
	-0,471
	
	
	0,002
	0,677
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,404
	
	
	
	0,293
	
	
	
	0,283
	
	
	
	0,183
	
	

	F-statistic
	7,462
	
	
	
	4,907
	
	
	
	4,784
	
	
	
	3,155
	
	

	N
	163
	 
	 
	 
	161
	 
	 
	 
	164
	 
	 
	 
	165
	 
	 


Panel F: Options

	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	
	B
	t
	
	
	B
	t
	
	
	B
	t
	
	
	B
	t
	

	(Constant)
	-30,342
	-0,877
	
	
	33,864
	3,058
	***
	
	69,548
	2,390
	**
	
	-1,890
	-1,702
	*

	LN Options
	2,505
	1,279
	
	
	-0,250
	-0,403
	
	
	-1,091
	-0,664
	
	
	0,199
	3,187
	***

	LN Size
	4,907
	2,457
	**
	
	1,785
	2,617
	***
	
	7,619
	4,498
	***
	
	-0,182
	-2,842
	***

	LEV
	-9,640
	-0,800
	
	
	-4,017
	-1,010
	
	
	28,655
	2,874
	***
	
	-0,396
	-1,033
	

	VOL
	0,282
	1,108
	
	
	-0,383
	-4,580
	***
	
	-1,003
	-4,632
	***
	
	0,042
	4,993
	***

	AGE
	-0,659
	-1,403
	
	
	-0,504
	-3,369
	***
	
	-1,361
	-3,481
	***
	
	0,026
	1,695
	*

	TENURE
	-0,048
	-0,749
	
	
	0,044
	2,203
	**
	
	0,091
	1,752
	*
	
	-0,003
	-1,702
	*

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,394
	
	
	
	0,269
	
	
	
	0,234
	
	
	
	0,391
	
	

	F-statistic
	10,008
	
	
	
	6,015
	
	
	
	5,263
	
	
	
	9,966
	
	

	N
	237
	 
	 
	 
	233
	 
	 
	 
	238
	 
	 
	 
	238
	 
	 


Panel G: Stocks

	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	
	B
	t
	
	
	B
	t
	
	
	B
	t
	
	
	B
	t
	

	(Constant)
	-31,179
	-0,723
	
	
	-6,066
	-0,528
	
	
	8,036
	0,387
	
	
	0,424
	0,367
	

	LN Stocks
	3,457
	1,284
	
	
	2,197
	3,095
	***
	
	0,409
	0,312
	
	
	0,237
	3,255
	***

	LN Size
	0,766
	0,286
	
	
	-0,639
	-0,861
	
	
	5,262
	4,072
	***
	
	-0,058
	-0,818
	

	LEV
	-21,461
	-1,469
	
	
	-16,605
	-4,364
	***
	
	-14,575
	-2,052
	**
	
	-1,923
	-4,188
	***

	VOL
	0,240
	0,699
	
	
	-0,098
	-1,064
	
	
	-0,595
	-3,582
	***
	
	0,009
	1,014
	

	AGE
	-0,322
	-0,715
	
	
	-0,141
	-1,228
	
	
	-0,335
	-1,542
	
	
	-0,041
	-3,448
	***

	TENURE
	-0,112
	-1,203
	
	
	0,017
	0,747
	
	
	0,013
	0,295
	
	
	0,001
	0,496
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,318
	
	
	
	0,351
	
	
	
	0,348
	
	
	
	0,437
	
	

	F-statistic
	4,596
	
	
	
	5,014
	
	
	
	4,989
	
	
	
	6,791
	
	

	N
	132
	 
	 
	 
	127
	 
	 
	 
	128
	 
	 
	 
	128
	 
	 


Panel H: Total

	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	
	B
	t
	
	
	B
	t
	
	
	B
	t
	
	
	B
	t
	

	(Constant)
	-36,225
	-1,015
	
	
	25,731
	2,813
	***
	
	23,585
	0,918
	
	
	2,541
	3,462
	***

	LN Total
	0,567
	0,191
	
	
	-0,784
	-1,034
	
	
	-0,266
	-0,124
	
	
	-0,153
	-2,507
	**

	LN Size
	6,451
	4,432
	***
	
	1,876
	4,931
	***
	
	4,764
	4,498
	***
	
	0,104
	3,421
	***

	LEV
	-12,862
	-1,563
	
	
	-3,472
	-1,584
	
	
	13,603
	2,241
	**
	
	0,031
	0,181
	

	VOL
	0,408
	2,652
	***
	
	-0,204
	-4,972
	***
	
	-0,542
	-4,800
	***
	
	0,017
	5,134
	***

	AGE
	-0,458
	-1,846
	*
	
	-0,270
	-4,200
	***
	
	-0,344
	-1,927
	*
	
	-0,010
	-1,846
	*

	TENURE
	0,009
	0,304
	
	
	0,014
	1,791
	*
	
	0,003
	0,133
	
	
	0,000
	-0,560
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,344
	
	
	
	0,199
	
	
	
	0,169
	
	
	
	0,253
	
	

	F-statistic
	19,392
	
	
	
	9,600
	
	
	
	8,114
	
	
	
	12,861
	
	

	N
	596
	 
	 
	 
	589
	 
	 
	 
	595
	 
	 
	 
	595
	 
	 


Table 9: Pay-Performance Sensitivity

The table reports the regression results of the Jensen-Murphy measure. The estimation method is ordinary least squares. The dependent variable is the absolute change in CEO compensation. The change in compensation is measured for base salary, bonus, base and bonus (cash compensation), options, stocks and total compensation. The change in company performance is measured by delta Shareholder Wealth (1), delta Sales (2), delta Net Income (3) and delta Operating Income (4). The reported coefficients of delta performance are reported as Euro cents per € 1.000 change in company performance. The coefficient of the constant term is reported in Euros. The unstandardized coefficients (B) and the absolute t-statistics (t) are reported in the table. Explanatory power (R2), F-statistic and the number of observations (N) are reported in the lower part of each model specification. Significance at the 1%, 5% and 10% level is indicated by ***, **, * respectively.


Panel A: delta base salary

	
	
	(1)
	
	
	(2)
	
	
	(3)
	
	
	(4)
	

	
	B
	t
	
	B
	t
	
	B
	t
	
	B
	t
	

	(Constant)
	9637,184
	3,099
	***
	8625,415
	4,565
	***
	8087,387
	4,182
	***
	8349,324
	4,291
	***

	Delta Shareholder Wealth
	-0,1
	-0,377
	
	
	
	
	
	
	
	
	
	

	Delta Sales
	
	
	
	-0,4
	-6,368
	***
	
	
	
	
	
	

	Delta Net Income
	
	
	
	
	
	
	0,0
	0,067
	
	
	
	

	Delta Operating Income
	
	
	
	
	
	
	
	
	
	-1,5
	-4,138
	***

	
	
	
	
	
	
	
	
	
	
	
	
	

	R2
	0,000
	
	
	0,100
	
	
	0,000
	
	
	0,045
	
	

	F-statistic
	1,105
	
	
	40,553
	
	
	0,004
	
	
	17,222
	
	

	N
	368
	 
	 
	368
	 
	 
	368
	 
	 
	369
	 
	 


Panel B: delta bonus

	
	
	(1)
	
	
	(2)
	
	
	(3)
	
	
	(4)
	

	
	B
	t
	
	B
	t
	
	B
	t
	
	B
	t
	

	(Constant)
	47368,100
	3,550
	***
	40048,486
	3,101
	***
	50402,941
	3,881
	***
	52304,268
	4,397
	***

	Delta Shareholder Wealth
	2,6
	4,590
	***
	
	
	
	
	
	
	
	
	

	Delta Sales
	
	
	
	1,6
	3,562
	***
	
	
	
	
	
	

	Delta Net Income
	
	
	
	
	
	
	5,0
	1,726
	*
	
	
	

	Delta Operating Income
	
	
	
	
	
	
	
	
	
	2,1
	0,856
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	R2
	0,072
	
	
	0,045
	
	
	0,011
	
	
	0,003
	
	

	F-statistic
	21,068
	
	
	12,686
	
	
	2,980
	
	
	0,733
	
	

	N
	275
	 
	 
	274
	 
	 
	275
	 
	 
	273
	 
	 


Panel C: delta cash compensation

	
	
	(1)
	
	
	(2)
	
	
	(3)
	
	
	(4)
	

	
	B
	t
	
	B
	t
	
	B
	t
	
	B
	t
	

	(Constant)
	46208,705
	4,015
	***
	45951,746
	4,226
	***
	51848,203
	4,715
	***
	46954,729
	4,253
	***

	Delta Shareholder Wealth
	2,7
	5,039
	***
	
	
	
	
	
	
	
	
	

	Delta Sales
	
	
	
	1,6
	4,080
	***
	
	
	
	
	
	

	Delta Net Income
	
	
	
	
	
	
	6,5
	2,637
	***
	
	
	

	Delta Operating Income
	
	
	
	
	
	
	
	
	
	4,2
	1,667
	*

	
	
	
	
	
	
	
	
	
	
	
	
	

	R2
	0,064
	
	
	0,043
	
	
	0,018
	
	
	0,007
	
	

	F-statistic
	25,388
	
	
	16,646
	
	
	6,952
	
	
	2,779
	
	

	N
	372
	 
	 
	370
	 
	 
	371
	 
	 
	370
	 
	 


Panel D: delta options

	
	
	(1)
	
	
	(2)
	
	
	(3)
	
	
	(4)
	

	
	B
	t
	
	B
	t
	
	B
	t
	
	B
	t
	

	(Constant)
	257413,208
	4,683
	***
	304458,705
	5,274
	***
	296780,802
	5,130
	***
	298505,734
	5,236
	***

	Delta Shareholder Wealth
	10,8
	5,492
	***
	
	
	
	
	
	
	
	
	

	Delta Sales
	
	
	
	1,9
	1,216
	
	
	
	
	
	
	

	Delta Net Income
	
	
	
	
	
	
	9,3
	1,735
	*
	
	
	

	Delta Operating Income
	
	
	
	
	
	
	
	
	
	22,6
	2,492
	**

	
	
	
	
	
	
	
	
	
	
	
	
	

	R2
	0,128
	
	
	0,007
	
	
	0,014
	
	
	0,029
	
	

	F-statistic
	30,165
	
	
	1,478
	
	
	3,011
	
	
	6,212
	
	

	N
	208
	 
	 
	209
	 
	 
	209
	 
	 
	209
	 
	 


Panel E: delta stocks

	
	
	(1)
	
	
	(2)
	
	
	(3)
	
	
	(4)
	

	
	B
	t
	
	B
	t
	
	B
	t
	
	B
	t
	

	(Constant)
	659189,832
	5,822
	***
	720029,610
	5,895
	***
	701336,861
	5,688
	***
	707598,367
	5,793
	***

	Delta Shareholder Wealth
	8,6
	3,180
	***
	
	
	
	
	
	
	
	
	

	Delta Sales
	
	
	
	-1,8
	-0,678
	
	
	
	
	
	
	

	Delta Net Income
	
	
	
	
	
	
	3,7
	0,211
	
	
	
	

	Delta Operating Income
	
	
	
	
	
	
	
	
	
	-1,0
	-0,066
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	R2
	0,138
	
	
	0,007
	
	
	0,001
	
	
	0,000
	
	

	F-statistic
	10,112
	
	
	0,460
	
	
	0,044
	
	
	0,004
	
	

	N
	65
	 
	 
	65
	 
	 
	65
	 
	 
	65
	 
	 


Panel F: total compensation

	
	
	(1)
	
	
	(2)
	
	
	(3)
	
	
	(4)
	

	
	B
	t
	
	B
	t
	
	B
	t
	
	B
	t
	

	(Constant)
	322461,175
	6,008
	***
	411154,681
	6,605
	***
	409967,782
	6,569
	***
	393186,137
	6,621
	***

	Delta Shareholder Wealth
	25,7
	10,221
	***
	
	
	
	
	
	
	
	
	

	Delta Sales
	
	
	
	5,4
	2,560
	**
	
	
	
	
	
	

	Delta Net Income
	
	
	
	
	
	
	16,0
	2,132
	**
	
	
	

	Delta Operating Income
	
	
	
	
	
	
	
	
	
	32,6
	2,962
	***

	
	
	
	
	
	
	
	
	
	
	
	
	

	R2
	0,220
	
	
	0,017
	
	
	0,012
	
	
	0,023
	
	

	F-statistic
	104,479
	
	
	6,554
	
	
	4,546
	
	
	8,771
	
	

	N
	372
	 
	 
	373
	 
	 
	374
	 
	 
	373
	 
	 


Table 10: Pay-Performance Elasticity

The table reports the regression results of pay-performance elasticity. The estimation method is ordinary least squares. The dependent variable is the relative change in CEO compensation. The relative change in compensation is computed by the natural logarithm of compensation in period t minus the natural logarithm of compensation in the former period t-1. This procedure is undertaken for base salary, bonus, base and bonus (cash compensation), options, stocks and total compensation. The relative change in company performance is measured for Shareholder Wealth (1), Sales (2), ROA (3) and ROE (4). The unstandardized coefficients (B) and the absolute t-statistics (t) are reported in the table. Explanatory power (R2), F-statistic and the number of observations (N) are reported in the lower part of each model specification. Significance at the 1%, 5% and 10% level is indicated by ***, **, * respectively.

Panel A: Delta LN base salary

	
	
	(1)
	
	
	(2)
	
	
	(3)
	
	
	(4)
	

	
	B
	t
	
	B
	t
	
	B
	t
	
	B
	t
	

	(Constant)
	0,017
	3,483
	***
	0,023
	5,379
	***
	0,023
	5,270
	***
	0,022
	4,326
	***

	Delta Shareholder Wealth
	0,030
	2,315
	**
	
	
	
	
	
	
	
	
	

	Delta Sales
	
	
	
	0,033
	1,980
	**
	
	
	
	
	
	

	Delta ROA
	
	
	
	
	
	
	0,000
	-0,423
	
	
	
	

	Delta ROE
	
	
	
	
	
	
	
	
	
	0,001
	11,074
	***

	
	
	
	
	
	
	
	
	
	
	
	
	

	R2
	0,014
	
	
	0,011
	
	
	0,001
	
	
	0,273
	
	

	F-statistic
	5,357
	
	
	3,922
	
	
	0,179
	
	
	122,635
	
	

	N
	369
	 
	 
	363
	 
	 
	329
	 
	 
	328
	 
	 


Panel B: Delta LN bonus

	
	
	(1)
	
	
	(2)
	
	
	(3)
	
	
	(4)
	

	
	B
	t
	
	B
	t
	
	B
	t
	
	B
	t
	

	(Constant)
	0,065
	1,847
	*
	0,119
	3,742
	***
	0,111
	3,533
	***
	0,131
	4,163
	***

	Delta Shareholder Wealth
	0,319
	3,396
	***
	
	
	
	
	
	
	
	
	

	Delta Sales
	
	
	
	0,120
	0,860
	
	
	
	
	
	
	

	Delta ROA
	
	
	
	
	
	
	0,008
	1,925
	*
	
	
	

	Delta ROE
	
	
	
	
	
	
	
	
	
	0,000
	0,192
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	R2
	0,041
	
	
	0,003
	
	
	0,014
	
	
	0,000
	
	

	F-statistic
	11,534
	
	
	0,739
	
	
	3,705
	
	
	0,037
	
	

	N
	273
	 
	 
	268
	 
	 
	260
	 
	 
	259
	 
	 


Panel C: Delta LN cash compensation

	
	
	(1)
	
	
	(2)
	
	
	(3)
	
	
	(4)
	

	
	B
	t
	
	B
	t
	
	B
	t
	
	B
	t
	

	(Constant)
	0,042
	3,497
	***
	0,063
	5,952
	***
	0,071
	6,653
	***
	0,069
	6,268
	***

	Delta Shareholder Wealth
	0,142
	4,525
	***
	
	
	
	
	
	
	
	
	

	Delta Sales
	
	
	
	0,097
	2,222
	**
	
	
	
	
	
	

	Delta ROA
	
	
	
	
	
	
	-0,001
	-1,068
	
	
	
	

	Delta ROE
	
	
	
	
	
	
	
	
	
	0,001
	5,235
	***

	
	
	
	
	
	
	
	
	
	
	
	
	

	R2
	0,053
	
	
	0,013
	
	
	0,004
	
	
	0,078
	
	

	F-statistic
	20,477
	
	
	4,936
	
	
	1,140
	
	
	27,403
	
	

	N
	369
	 
	 
	363
	 
	 
	326
	 
	 
	324
	 
	 


Panel D: Delta LN options

	
	
	(1)
	
	
	(2)
	
	
	(3)
	
	
	(4)
	

	
	B
	t
	
	B
	t
	
	B
	t
	
	B
	t
	

	(Constant)
	0,254
	4,931
	***
	0,534
	8,454
	***
	0,551
	8,520
	***
	0,559
	8,350
	***

	Delta Shareholder Wealth
	1,815
	12,166
	***
	
	
	
	
	
	
	
	
	

	Delta Sales
	
	
	
	-0,351
	-1,445
	
	
	
	
	
	
	

	Delta ROA
	
	
	
	
	
	
	-0,007
	-0,851
	
	
	
	

	Delta ROE
	
	
	
	
	
	
	
	
	
	-0,001
	-1,487
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	R2
	0,417
	
	
	0,010
	
	
	0,004
	
	
	0,012
	
	

	F-statistic
	148,014
	
	
	2,089
	
	
	0,724
	
	
	2,212
	
	

	N
	209
	 
	 
	206
	 
	 
	185
	 
	 
	184
	 
	 


Panel E: Delta LN stocks

	
	
	(1)
	
	
	(2)
	
	
	(3)
	
	
	(4)
	

	
	B
	t
	
	B
	t
	
	B
	t
	
	B
	t
	

	(Constant)
	0,421
	10,752
	***
	0,520
	9,268
	***
	0,526
	9,474
	***
	0,570
	7,884
	***

	Delta Shareholder Wealth
	1,186
	8,948
	***
	
	
	
	
	
	
	
	
	

	Delta Sales
	
	
	
	-0,399
	-2,071
	**
	
	
	
	
	
	

	Delta ROA
	
	
	
	
	
	
	-0,001
	-0,095
	
	
	
	

	Delta ROE
	
	
	
	
	
	
	
	
	
	0,003
	0,491
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	R2
	0,537
	
	
	0,061
	
	
	0,000
	
	
	0,004
	
	

	F-statistic
	80,071
	
	
	4,290
	
	
	0,009
	
	
	0,242
	
	

	N
	71
	 
	 
	68
	 
	 
	65
	 
	 
	67
	 
	 


Panel F: Delta LN total compensation

	
	
	(1)
	
	
	(2)
	
	
	(3)
	
	
	(4)
	

	
	B
	t
	
	B
	t
	
	B
	t
	
	B
	t
	

	(Constant)
	0,090
	5,455
	***
	0,165
	10,254
	***
	0,180
	10,688
	***
	0,177
	10,475
	***

	Delta Shareholder Wealth
	0,450
	10,354
	***
	
	
	
	
	
	
	
	
	

	Delta Sales
	
	
	
	0,182
	2,711
	***
	
	
	
	
	
	

	Delta ROA
	
	
	
	
	
	
	0,002
	1,617
	
	
	
	

	Delta ROE
	
	
	
	
	
	
	
	
	
	0,001
	3,041
	***

	
	
	
	
	
	
	
	
	
	
	
	
	

	R2
	0,225
	
	
	0,020
	
	
	0,008
	
	
	0,028
	
	

	F-statistic
	107,201
	
	
	7,349
	
	
	2,614
	
	
	9,250
	
	

	N
	372
	 
	 
	365
	 
	 
	330
	 
	 
	327
	 
	 


Table 11: Pay-performance relationship over time

The table reports the regression results of pay-performance sensitivity and elasticity for cash compensation and total compensation. The estimation method is ordinary least squares. The variables are measured in a similar way as in the previous tables about PPS and PPE. An additional variable (Dummy) is added to the equation with value 0 in the period 2002-2003 and value 1 in the period 2004-2007. Moreover, an interaction variable (Dummy*Perf) is added to the model specifications. The reported coefficients of delta performance in the PPS models are reported as Euro cents per € 1.000 change in company performance. The coefficient of the constant and dummy term are reported in Euros. The unstandardized coefficients (B) and the absolute t-statistics (t) are reported in the table. Explanatory power (Adj R2), F-statistic and the number of observations (N) are reported in the lower part of each model specification. Significance at the 1%, 5% and 10% level is indicated by ***, **, * respectively.

Panel A: PPS cash compensation

	
	
	(1)
	
	
	(2)
	
	
	(3)
	
	
	(4)
	

	
	B
	t
	
	B
	t
	
	B
	t
	
	B
	t
	

	(Constant)
	-16775,508
	-0,672
	
	6926,257
	0,268
	
	3847,348
	0,151
	
	749,906
	0,030
	

	Delta Shareholder Wealth
	6,5
	3,990
	***
	
	
	
	
	
	
	
	
	

	Delta Sales
	
	
	
	1,0
	0,646
	
	
	
	
	
	
	

	Delta Net Income
	
	
	
	
	
	
	-0,9
	-0,187
	
	
	
	

	Delta Operating Income
	
	
	
	
	
	
	
	
	
	-11,1
	-2,054
	**

	Dummy
	78334,202
	2,793
	***
	57098,380
	1,973
	**
	60597,325
	2,117
	**
	66353,265
	2,334
	**

	Dummy*Delta Perf
	-4,2
	-2,456
	**
	0,4
	0,234
	
	10,0
	1,760
	*
	15,9
	2,620
	***

	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,085
	
	
	0,034
	
	
	0,029
	
	
	0,025
	
	

	F-statistic
	12,558
	
	
	5,377
	
	
	4,747
	
	
	4,233
	
	

	N
	372
	 
	 
	372
	 
	 
	373
	 
	 
	373
	 
	 


Panel B: PPE cash compensation

	
	
	(1)
	
	
	(2)
	
	
	(3)
	
	
	(4)
	

	
	B
	t
	
	B
	t
	
	B
	t
	
	B
	t
	

	(Constant)
	-0,018
	-0,703
	
	0,025
	0,969
	
	0,040
	1,781
	*
	0,019
	0,801
	

	Delta Shareholder Wealth
	0,207
	3,471
	***
	
	
	
	
	
	
	
	
	

	Delta Sales
	
	
	
	0,019
	0,158
	
	
	
	
	
	
	

	Delta ROA
	
	
	
	
	
	
	-0,002
	-1,444
	
	
	
	

	Delta ROE
	
	
	
	
	
	
	
	
	
	0,001
	4,189
	***

	Dummy
	0,076
	2,584
	***
	0,044
	1,552
	
	0,039
	1,515
	
	0,065
	2,425
	**

	Dummy*Delta Perf
	-0,086
	-1,223
	
	0,129
	0,997
	
	0,006
	2,848
	***
	0,001
	1,687
	*

	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,062
	
	
	0,028
	
	
	0,024
	
	
	0,093
	
	

	F-statistic
	9,139
	
	
	4,440
	
	
	3,652
	
	
	12,028
	
	

	N
	369
	 
	 
	365
	 
	 
	326
	 
	 
	325
	 
	 


Panel C: PPS total compensation

	
	
	(1)
	
	
	(2)
	
	
	(3)
	
	
	(4)
	

	
	B
	t
	
	B
	t
	
	B
	t
	
	B
	t
	

	(Constant)
	127827,164
	1,046
	
	117576,997
	0,858
	
	159040,972
	1,192
	
	163122,443
	1,222
	

	Delta Shareholder Wealth
	11,6
	1,455
	
	
	
	
	
	
	
	
	
	

	Delta Sales
	
	
	
	-12,0
	-1,469
	
	
	
	
	
	
	

	Delta Net Income
	
	
	
	
	
	
	1,7
	0,202
	
	
	
	

	Delta Operating Income
	
	
	
	
	
	
	
	
	
	-1,7
	-0,062
	

	Dummy
	273713,473
	1,993
	**
	351045,101
	2,282
	**
	297875,842
	1,983
	**
	310432,579
	2,063
	**

	Dummy*Delta Perf
	16,1
	1,904
	*
	18,1
	2,150
	**
	59,1
	3,560
	***
	39,4
	1,288
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,220
	
	
	0,031
	
	
	0,052
	
	
	0,029
	
	

	F-statistic
	35,999
	
	
	5,007
	
	
	7,805
	
	
	4,649
	
	

	N
	373
	 
	 
	373
	 
	 
	374
	 
	 
	374
	 
	 


Panel D: PPE total compensation

	
	
	(1)
	
	
	(2)
	
	
	(3)
	
	
	(4)
	

	
	B
	t
	
	B
	t
	
	B
	t
	
	B
	t
	

	(Constant)
	0,079
	2,212
	**
	0,120
	3,123
	***
	0,120
	3,605
	***
	0,100
	2,800
	***

	Delta Shareholder Wealth
	0,138
	1,694
	*
	
	
	
	
	
	
	
	
	

	Delta Sales
	
	
	
	0,049
	0,298
	
	
	
	
	
	
	

	Delta ROA
	
	
	
	
	
	
	-0,001
	-0,484
	
	
	
	

	Delta ROE
	
	
	
	
	
	
	
	
	
	0,001
	2,593
	***

	Dummy
	0,010
	0,253
	
	0,060
	1,406
	
	0,076
	1,986
	**
	0,107
	2,619
	***

	Dummy*Delta Perf
	0,434
	4,547
	***
	0,142
	0,774
	
	0,010
	3,240
	***
	0,001
	0,852
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,272
	
	
	0,017
	
	
	0,051
	
	
	0,041
	
	

	F-statistic
	47,206
	
	
	3,104
	
	
	6,815
	
	
	5,602
	
	

	N
	372
	 
	 
	367
	 
	 
	328
	 
	 
	328
	 
	 


Table 12: Lagged pay-performance relationship

The table presents the regression results where the estimation method is ordinary leas squares. The dependent variables are measured at time t. The independent variables are measured at time t-1. The dependent variable is the natural logarithm of compensation paid to CEOs. Compensation is measured by base salary, bonus, base and bonus, pensions, other compensation, options, stocks and total compensation. Company performance is measured by TSR (1), ROA (2), ROE (3) and Q (4). Firm size is measured by the natural logarithm of MVE. Furthermore Age, Tenure, risk (VOL) and leverage (LEV) are added to the equation as control variables. Each regression includes also index, industry and time dummies as additional control variables. The coefficients of these dummy variables are not reported for the sake of convenience. The unstandardized coefficients (B) and the absolute t-statistics (t) are reported in the table. Explanatory power (Adjusted R2), F-statistic and the number of observations (N) are reported in the lower part of each model specification. Significance at the 1%, 5% and 10% level is indicated by ***, **, * respectively.

Panel A: Base salary

	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 

	(Constant)
	10,827
	86,623
	***
	
	10,682
	76,216
	***
	
	10,682
	76,829
	***
	
	10,768
	85,986
	***

	TSR
	0,000
	-0,551
	
	
	
	
	
	
	
	
	
	
	
	
	

	ROA
	
	
	
	
	-0,004
	-3,677
	***
	
	
	
	
	
	
	
	

	ROE
	
	
	
	
	
	
	
	
	0,000
	-0,400
	
	
	
	
	

	Q
	
	
	
	
	
	
	
	
	
	
	
	
	-0,051
	-5,866
	***

	LNSize
	0,220
	24,427
	***
	
	0,233
	22,583
	***
	
	0,224
	22,464
	***
	
	0,219
	24,589
	***

	LEV
	0,096
	1,571
	
	
	0,050
	0,706
	
	
	0,047
	0,690
	
	
	0,104
	1,701
	*

	VOL
	0,002
	1,480
	
	
	0,004
	2,845
	***
	
	0,004
	2,553
	**
	
	0,004
	3,313
	***

	AGE
	0,007
	3,380
	***
	
	0,008
	3,469
	***
	
	0,008
	3,762
	***
	
	0,008
	3,862
	***

	TENURE
	0,000
	-0,129
	
	
	0,000
	0,526
	
	
	0,000
	0,080
	
	
	0,000
	-0,298
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,806
	
	
	
	0,798
	
	
	
	0,789
	
	
	
	0,800
	
	

	F-statistic
	143,215
	
	
	
	123,727
	
	
	
	117,432
	
	
	
	140,465
	
	

	N
	584
	 
	 
	 
	528
	 
	 
	 
	529
	 
	 
	 
	594
	 
	 


Panel B: Bonus
	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 

	(Constant)
	9,681
	23,943
	***
	
	9,241
	21,100
	***
	
	9,364
	22,195
	***
	
	9,677
	24,369
	***

	TSR
	0,002
	2,172
	**
	
	
	
	
	
	
	
	
	
	
	
	

	ROA
	
	
	
	
	0,007
	2,046
	**
	
	
	
	
	
	
	
	

	ROE
	
	
	
	
	
	
	
	
	0,000
	0,217
	
	
	
	
	

	Q
	
	
	
	
	
	
	
	
	
	
	
	
	-0,104
	-4,053
	***

	LNSize
	0,359
	11,699
	***
	
	0,368
	10,742
	***
	
	0,375
	11,531
	***
	
	0,363
	12,070
	***

	LEV
	0,108
	0,562
	
	
	-0,114
	-0,529
	
	
	-0,115
	-0,571
	
	
	-0,013
	-0,069
	

	VOL
	-0,001
	-0,227
	
	
	0,005
	1,041
	
	
	0,006
	1,372
	
	
	0,004
	1,105
	

	AGE
	0,004
	0,620
	
	
	0,009
	1,242
	
	
	0,007
	1,103
	
	
	0,005
	0,761
	

	TENURE
	0,000
	-0,005
	
	
	0,000
	0,134
	
	
	0,000
	0,229
	
	
	0,000
	-0,128
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,625
	
	
	
	0,613
	
	
	
	0,618
	
	
	
	0,630
	
	

	F-statistic
	46,970
	
	
	
	42,157
	
	
	
	42,904
	
	
	
	46,628
	
	

	N
	470
	 
	 
	 
	443
	 
	 
	 
	442
	 
	 
	 
	477
	 
	 


Panel C: Base and Bonus
	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 

	(Constant)
	11,219
	69,238
	***
	
	11,064
	60,659
	***
	
	11,077
	62,162
	***
	
	11,168
	70,154
	***

	TSR
	0,000
	1,293
	
	
	
	
	
	
	
	
	
	
	
	
	

	ROA
	
	
	
	
	-0,001
	-0,759
	
	
	
	
	
	
	
	
	

	ROE
	
	
	
	
	
	
	
	
	0,000
	-0,014
	
	
	
	
	

	Q
	
	
	
	
	
	
	
	
	
	
	
	
	-0,062
	-5,506
	***

	LNSize
	0,275
	23,438
	***
	
	0,281
	20,949
	***
	
	0,279
	21,780
	***
	
	0,279
	24,557
	***

	LEV
	0,075
	0,938
	
	
	-0,018
	-0,194
	
	
	-0,031
	-0,355
	
	
	0,060
	0,767
	

	VOL
	0,000
	-0,236
	
	
	0,003
	1,419
	
	
	0,002
	1,194
	
	
	0,002
	1,454
	

	AGE
	0,005
	1,870
	*
	
	0,006
	2,096
	**
	
	0,007
	2,372
	**
	
	0,005
	2,153
	**

	TENURE
	0,000
	-0,212
	
	
	0,000
	0,380
	
	
	0,000
	0,139
	
	
	0,000
	-0,315
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,806
	
	
	
	0,794
	
	
	
	0,797
	
	
	
	0,810
	
	

	F-statistic
	144,584
	
	
	
	121,115
	
	
	
	123,283
	
	
	
	150,708
	
	

	N
	589
	 
	 
	 
	531
	 
	 
	 
	532
	 
	 
	 
	597
	 
	 


Panel D: Pensions

	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 

	(Constant)
	6,609
	15,112
	***
	
	6,179
	13,215
	***
	
	6,527
	14,261
	***
	
	6,548
	15,739
	***

	TSR
	0,001
	0,888
	
	
	
	
	
	
	
	
	
	
	
	
	

	ROA
	
	
	
	
	0,005
	1,529
	
	
	
	
	
	
	
	
	

	ROE
	
	
	
	
	
	
	
	
	0,000
	0,397
	
	
	
	
	

	Q
	
	
	
	
	
	
	
	
	
	
	
	
	-0,177
	-6,542
	***

	LNSize
	0,315
	9,925
	***
	
	0,314
	8,884
	***
	
	0,327
	9,485
	***
	
	0,314
	10,576
	***

	LEV
	0,546
	2,809
	***
	
	0,622
	2,818
	***
	
	0,467
	2,224
	**
	
	0,581
	3,167
	***

	VOL
	0,003
	0,673
	
	
	0,011
	2,390
	**
	
	0,006
	1,256
	
	
	0,009
	2,296
	**

	AGE
	0,043
	6,331
	***
	
	0,047
	6,468
	***
	
	0,043
	5,994
	***
	
	0,045
	6,955
	***

	TENURE
	0,001
	1,620
	
	
	0,001
	1,672
	*
	
	0,001
	1,878
	*
	
	0,001
	1,608
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,518
	
	
	
	0,504
	
	
	
	0,509
	
	
	
	0,560
	
	

	F-statistic
	29,601
	
	
	
	26,152
	
	
	
	26,535
	
	
	
	35,201
	
	

	N
	453
	 
	 
	 
	421
	 
	 
	 
	419
	 
	 
	 
	458
	 
	 


Panel E: Other

	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t 
	 

	(Constant)
	7,540
	5,114
	***
	
	6,089
	3,887
	***
	
	5,643
	3,558
	***
	
	6,215
	4,238
	***

	TSR
	-0,010
	-3,126
	***
	
	
	
	
	
	
	
	
	
	
	
	

	ROA
	
	
	
	
	0,004
	0,523
	
	
	
	
	
	
	
	
	

	ROE
	
	
	
	
	
	
	
	
	0,000
	0,026
	
	
	
	
	

	Q
	
	
	
	
	
	
	
	
	
	
	
	
	-0,129
	-2,308
	**

	LNSize
	0,182
	1,626
	
	
	-0,073
	-0,586
	
	
	0,051
	0,431
	
	
	0,040
	0,364
	

	LEV
	-0,218
	-0,378
	
	
	0,063
	0,087
	
	
	0,014
	0,023
	
	
	0,125
	0,222
	

	VOL
	0,007
	0,538
	
	
	0,017
	1,179
	
	
	0,017
	1,164
	
	
	0,012
	0,862
	

	AGE
	0,032
	1,429
	
	
	0,076
	3,284
	***
	
	0,072
	3,042
	***
	
	0,065
	2,902
	***

	TENURE
	-0,003
	-1,151
	
	
	-0,006
	-2,020
	**
	
	-0,006
	-1,799
	*
	
	-0,004
	-1,357
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,181
	
	
	
	0,201
	
	
	
	0,176
	
	
	
	0,183
	
	

	F-statistic
	3,118
	
	
	
	3,038
	
	
	
	2,762
	
	
	
	3,171
	
	

	N
	164
	 
	 
	 
	139
	 
	 
	 
	141
	 
	 
	 
	166
	 
	 


Panel F: Options

	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 

	(Constant)
	10,257
	13,579
	***
	
	10,009
	12,198
	***
	
	9,833
	12,610
	***
	
	10,336
	13,567
	***

	TSR
	0,002
	1,349
	
	
	
	
	
	
	
	
	
	
	
	
	

	ROA
	
	
	
	
	-0,010
	-2,127
	**
	
	
	
	
	
	
	
	

	ROE
	
	
	
	
	
	
	
	
	-0,002
	-2,580
	**
	
	
	
	

	Q
	
	
	
	
	
	
	
	
	
	
	
	
	-0,006
	-0,168
	

	LNSize
	0,464
	8,636
	***
	
	0,537
	9,405
	***
	
	0,474
	9,184
	***
	
	0,469
	8,921
	***

	LEV
	0,582
	1,974
	**
	
	0,166
	0,484
	
	
	0,408
	1,335
	
	
	0,519
	1,742
	*

	VOL
	0,003
	0,474
	
	
	0,014
	1,749
	*
	
	0,017
	2,135
	**
	
	0,005
	0,670
	

	AGE
	-0,037
	-2,972
	***
	
	-0,038
	-2,808
	***
	
	-0,033
	-2,512
	**
	
	-0,038
	-3,015
	***

	TENURE
	0,003
	1,788
	*
	
	0,003
	1,761
	*
	
	0,003
	1,613
	
	
	0,003
	1,497
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,608
	
	
	
	0,643
	
	
	
	0,640
	
	
	
	0,594
	
	

	F-statistic
	22,211
	
	
	
	23,126
	
	
	
	23,307
	
	
	
	21,318
	
	

	N
	233
	 
	 
	 
	210
	 
	 
	 
	214
	 
	 
	 
	237
	 
	 


Panel G: Stocks

	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 

	(Constant)
	10,682
	9,747
	***
	
	10,409
	8,390
	***
	
	10,360
	8,816
	***
	
	10,043
	9,537
	***

	TSR
	0,002
	0,658
	
	
	
	
	
	
	
	
	
	
	
	
	

	ROA
	
	
	
	
	0,023
	1,474
	
	
	
	
	
	
	
	
	

	ROE
	
	
	
	
	
	
	
	
	0,009
	1,478
	
	
	
	
	

	Q
	
	
	
	
	
	
	
	
	
	
	
	
	0,271
	3,436
	***

	LNSize
	0,252
	2,971
	***
	
	0,264
	2,598
	**
	
	0,258
	2,782
	***
	
	0,256
	3,198
	***

	LEV
	1,521
	3,513
	***
	
	1,520
	2,997
	***
	
	1,105
	2,243
	**
	
	1,706
	4,323
	***

	VOL
	-0,001
	-0,058
	
	
	-0,011
	-0,833
	
	
	-0,008
	-0,600
	
	
	-0,003
	-0,278
	

	AGE
	-0,016
	-1,009
	
	
	-0,011
	-0,630
	
	
	-0,008
	-0,467
	
	
	-0,004
	-0,288
	

	TENURE
	0,001
	0,346
	
	
	0,001
	0,164
	
	
	0,001
	0,189
	
	
	0,000
	-0,016
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,501
	
	
	
	0,497
	
	
	
	0,489
	
	
	
	0,545
	
	

	F-statistic
	8,624
	
	
	
	7,681
	
	
	
	7,524
	
	
	
	10,236
	
	

	N
	130
	 
	 
	 
	116
	 
	 
	 
	117
	 
	 
	 
	132
	 
	 


Panel H: Total
	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 

	(Constant)
	10,967
	52,872
	***
	
	10,928
	47,023
	***
	
	10,850
	47,506
	***
	
	10,838
	49,167
	***

	TSR
	0,000
	0,829
	
	
	
	
	
	
	
	
	
	
	
	
	

	ROA
	
	
	
	
	-0,004
	-2,389
	**
	
	
	
	
	
	
	
	

	ROE
	
	
	
	
	
	
	
	
	0,000
	-0,501
	
	
	
	
	

	Q
	
	
	
	
	
	
	
	
	
	
	
	
	-0,053
	-3,428
	***

	LNSize
	0,322
	21,483
	***
	
	0,334
	19,610
	***
	
	0,324
	19,819
	***
	
	0,329
	20,850
	***

	LEV
	0,248
	2,425
	**
	
	0,073
	0,625
	
	
	0,075
	0,660
	
	
	0,216
	1,985
	**

	VOL
	0,003
	1,494
	
	
	0,006
	2,457
	**
	
	0,006
	2,549
	**
	
	0,005
	2,018
	**

	AGE
	0,007
	2,043
	**
	
	0,006
	1,692
	*
	
	0,009
	2,347
	**
	
	0,008
	2,224
	***

	TENURE
	0,000
	-0,693
	
	
	0,000
	0,056
	
	
	0,000
	-0,320
	
	
	0,000
	-0,531
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,785
	
	
	
	0,779
	
	
	
	0,778
	
	
	
	0,763
	
	

	F-statistic
	128,042
	
	
	
	111,778
	
	
	
	110,875
	
	
	
	115,174
	
	

	N
	591
	 
	 
	 
	534
	 
	 
	 
	535
	 
	 
	 
	605
	 
	 


Table 13: Lagged pay-performance sensitivity and elasticity 

The table reports the regression results of pay-performance sensitivity and elasticity for cash compensation and total compensation. The estimation method is ordinary least squares. The lagged PPS and PPE differ from the previous tables 9 and 10 in the sense that the change in CEO pay is measured at moment t and the change in company performance at period t-1. In the PPS models the reported coefficients of delta performance are reported as Euro cents per  € 1.000 change in company performance. The coefficient of the constant term is reported in Euros. The unstandardized coefficients (B) and the absolute t-statistics (t) are reported in the table. Explanatory power (R2), F-statistic and the number of observations (N) are reported in the lower part of each model specification. Significance at the 1%, 5% and 10% level is indicated by ***, **, * respectively.

Panel A: PPS cash compensation

	
	
	(1)
	
	
	(2)
	
	
	(3)
	
	
	(4)
	

	 
	B
	t
	 
	B
	t
	 
	B
	t
	 
	B
	t
	 

	(Constant)
	50869,246
	4,403
	***
	5137657,5
	4,814
	***
	56985,182
	5,184
	***
	55385,814
	5,000
	***

	Delta Shareholder Wealth
	0,2
	0,606
	
	
	
	
	
	
	
	
	
	

	Delta Sales
	
	
	
	-0,8
	-1,527
	
	
	
	
	
	
	

	Delta Net Income
	
	
	
	 
	
	
	-3,9
	-2,883
	***
	
	
	

	Delta Operating Income
	
	
	
	
	
	
	
	
	
	-2,5
	-1,527
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	R2
	0,001
	
	
	0,007
	
	
	0,025
	
	
	0,007
	
	

	F-statistic
	0,367
	
	
	2,332
	
	
	8,314
	
	
	2,333
	
	

	N
	323
	 
	 
	321
	 
	 
	322
	 
	 
	322
	 
	 


Panel B: PPE cash compensation

	
	
	(1)
	
	
	(2)
	
	
	(3)
	
	
	(4)
	

	 
	B
	t
	 
	B
	t
	 
	B
	t
	 
	B
	t
	 

	(Constant)
	0,061
	5,683
	***
	0,062
	5,469
	***
	0,064
	5,608
	***
	0,050
	2,993
	***

	Delta Shareholder Wealth
	0,036
	1,396
	
	
	
	
	
	
	
	
	
	

	Delta Sales
	
	
	
	0,064
	1,549
	
	
	
	
	
	
	

	Delta ROA
	
	
	
	
	
	
	0,001
	0,730
	
	
	
	

	Delta ROE
	
	
	
	
	 
	
	
	
	
	0,000
	-1,341
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	R2
	0,005
	
	
	0,008
	
	
	0,002
	
	
	0,007
	
	

	F-statistic
	1,949
	
	
	2,398
	
	
	0,534
	
	
	1,798
	
	

	N
	369
	 
	 
	314
	 
	 
	267
	 
	 
	264
	 
	 


Panel C: PPS total compensation

	
	
	(1)
	
	
	(2)
	
	
	(3)
	
	
	(4)
	

	 
	B
	t
	 
	B
	t
	 
	B
	t
	 
	B
	t
	 

	(Constant)
	352665,923
	5,598
	***
	334192,737
	5,583
	***
	526338,006
	4,846
	***
	329996,940
	5,485
	***

	Delta Shareholder Wealth
	2,2
	1,124
	
	
	
	
	
	
	
	
	
	

	Delta Sales
	
	
	
	-2,0
	-0,724
	
	
	
	
	
	
	

	Delta Net Income
	
	
	
	
	
	
	-13,9
	-1,077
	
	
	
	

	Delta Operating Income
	
	
	
	
	
	
	
	
	
	3,6
	0,465
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	R2
	0,004
	
	
	0,002
	
	
	0,004
	
	
	0,001
	
	

	F-statistic
	1,264
	
	
	0,524
	
	
	1,161
	
	
	0,216
	
	

	N
	324
	 
	 
	323
	 
	 
	323
	 
	 
	323
	 
	 


Panel D: PPE total compensation

	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	B
	t
	 
	B
	t
	 
	B
	t
	 
	B
	t
	 

	(Constant)
	0,170
	10,248
	***
	0,164
	9,239
	***
	0,161
	8,221
	***
	0,152
	7,235
	***

	Delta Shareholder Wealth
	0,070
	1,819
	*
	
	
	
	
	
	
	
	
	

	Delta Sales
	
	
	
	-0,008
	-0,119
	
	
	
	
	
	
	

	Delta ROA
	
	
	
	
	
	
	-0,003
	-1,170
	
	
	
	

	Delta ROE
	
	
	
	
	
	
	
	
	
	0,000
	-0,720
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	R2
	0,009
	
	
	0,000
	
	
	0,005
	
	
	0,002
	
	

	F-statistic
	3,309
	
	
	0,014
	
	
	1,369
	
	
	0,519
	
	

	N
	372
	 
	 
	318
	 
	 
	273
	 
	 
	270
	 
	 


Table 14: Pay-performance relationship using annual averages

The table presents the regression results where the estimation method is ordinary leas squares and all variables are calculated as multi-year averages. The dependent variable is the natural logarithm of compensation paid to CEOs. Compensation is measured by base salary, bonus, base and bonus, pensions, other compensation, options, stocks and total compensation. Company performance is measured by TSR (1), ROA (2), ROE (3) and Q (4). Firm size is measured by the natural logarithm of MVE. Furthermore Age, Tenure, risk (VOL) and leverage (LEV) are added to the equation as control variables. Each regression includes also index, industry and time dummies as additional control variables. The coefficients of these dummy variables are not reported for the sake of convenience. The unstandardized coefficients (B) and the absolute t-statistics (t) are reported in the table. Explanatory power (Adjusted R2), F-statistic and the number of observations (N) are reported in the lower part of each model specification. Significance at the 1%, 5% and 10% level is indicated by ***, **, * respectively.

Panel A: Base salary

	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 

	(Constant)
	10,788
	35,840
	***
	
	10,819
	34,804
	***
	
	10,877
	36,194
	***
	
	10,574
	34,582
	***

	TSR
	-0,001
	-0,809
	
	
	
	
	
	
	
	
	
	
	
	
	

	ROA
	
	
	
	
	-0,001
	-0,382
	
	
	
	
	
	
	
	
	

	ROE
	
	
	
	
	
	
	
	
	-0,002
	-1,893
	*
	
	
	
	

	Q
	
	
	
	
	
	
	
	
	
	
	
	
	-0,048
	-2,547
	**

	LN size
	0,235
	12,020
	***
	
	0,231
	12,135
	***
	
	0,241
	12,647
	***
	
	0,227
	12,336
	***

	LEV
	0,154
	0,993
	
	
	0,158
	1,023
	
	
	0,179
	1,172
	
	
	0,089
	0,568
	

	VOL
	0,000
	0,034
	
	
	-0,001
	-0,265
	
	
	-0,002
	-0,568
	
	
	0,003
	0,966
	

	AGE
	0,007
	1,558
	
	
	0,007
	1,549
	
	
	0,006
	1,220
	
	
	0,011
	2,486
	**

	TENURE
	0,000
	-0,555
	
	
	0,000
	-0,585
	
	
	0,000
	-0,467
	
	
	0,000
	-0,597
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,821
	
	
	
	0,820
	
	
	
	0,826
	
	
	
	0,818
	
	

	F-statistic
	46,808
	
	
	
	46,547
	
	
	
	48,312
	
	
	
	46,354
	
	

	N
	121
	 
	 
	 
	121
	 
	 
	 
	121
	 
	 
	 
	122
	 
	 


Panel B: Bonus 
	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 

	(Constant)
	8,070
	8,787
	***
	
	7,902
	8,168
	***
	
	7,966
	8,389
	***
	
	7,915
	8,552
	***

	TSR
	0,004
	1,225
	
	
	
	
	
	
	
	
	
	
	
	
	

	ROA
	
	
	
	
	0,003
	0,487
	
	
	
	
	
	
	
	
	

	ROE
	
	
	
	
	
	
	
	
	0,001
	0,351
	
	
	
	
	

	Q
	
	
	
	
	
	
	
	
	
	
	
	
	-0,059
	-1,150
	

	LN size
	0,479
	8,151
	***
	
	0,498
	8,681
	***
	
	0,499
	8,588
	***
	
	0,507
	9,327
	***

	LEV
	-0,229
	-0,517
	
	
	-0,263
	-0,591
	
	
	-0,274
	-0,614
	
	
	-0,315
	-0,709
	

	VOL
	-0,006
	-0,748
	
	
	-0,002
	-0,265
	
	
	-0,003
	-0,374
	
	
	-0,001
	-0,116
	

	AGE
	0,016
	1,138
	
	
	0,016
	1,049
	
	
	0,015
	0,999
	
	
	0,015
	1,046
	

	TENURE
	0,000
	-0,076
	
	
	0,000
	-0,046
	
	
	0,000
	-0,028
	
	
	0,000
	-0,006
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,710
	
	
	
	0,707
	
	
	
	0,706
	
	
	
	0,710
	
	

	F-statistic
	23,891
	
	
	
	23,490
	
	
	
	23,454
	
	
	
	23,835
	
	

	N
	113
	 
	 
	 
	113
	 
	 
	 
	113
	 
	 
	 
	113
	 
	 


Panel C: Base and Bonus

	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 

	(Constant)
	10,713
	32,155
	***
	
	10,735
	31,051
	***
	
	10,800
	32,144
	***
	
	10,642
	32,455
	***

	TSR
	0,001
	0,473
	
	
	
	
	
	
	
	
	
	
	
	
	

	ROA
	
	
	
	
	0,000
	-0,162
	
	
	
	
	
	
	
	
	

	ROE
	
	
	
	
	
	
	
	
	0,307
	12,643
	***
	
	
	
	

	Q
	
	
	
	
	
	
	
	
	
	
	
	
	-0,050
	-2,206
	**

	LN size
	0,292
	11,819
	***
	
	0,297
	12,358
	***
	
	0,077
	0,394
	
	
	0,297
	13,254
	***

	LEV
	0,062
	0,315
	
	
	0,058
	0,299
	
	
	-0,003
	-0,772
	
	
	0,017
	0,090
	

	VOL
	-0,002
	-0,569
	
	
	-0,002
	-0,505
	
	
	0,008
	1,389
	
	
	0,001
	0,234
	

	AGE
	0,011
	1,840
	*
	
	0,010
	1,648
	
	
	0,000
	-0,514
	
	
	0,011
	1,988
	**

	TENURE
	0,000
	-0,667
	
	
	0,000
	-0,609
	
	
	0,213
	1,687
	*
	
	0,000
	-0,670
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,833
	
	
	
	0,832
	
	
	
	0,835
	
	
	
	0,839
	
	

	F-statistic
	51,163
	
	
	
	51,054
	
	
	
	52,009
	
	
	
	53,724
	
	

	N
	122
	 
	 
	 
	122
	 
	 
	 
	122
	 
	 
	 
	122
	 
	 


Panel D: Pensions

	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 

	(Constant)
	5,973
	6,332
	***
	
	5,915
	6,045
	***
	
	5,678
	6,031
	***
	
	5,681
	6,230
	***

	TSR
	0,004
	0,945
	
	
	
	
	
	
	
	
	
	
	
	
	

	ROA
	
	
	
	
	0,002
	0,330
	
	
	
	
	
	
	
	
	

	ROE
	
	
	
	
	
	
	
	
	0,007
	2,006
	**
	
	
	
	

	Q
	
	
	
	
	
	
	
	
	
	
	
	
	-0,158
	-2,989
	***

	LN size
	0,280
	4,349
	***
	
	0,295
	4,603
	***
	
	0,258
	4,069
	***
	
	0,304
	5,237
	***

	LEV
	1,150
	2,388
	**
	
	1,118
	2,318
	**
	
	1,059
	2,236
	**
	
	0,983
	2,121
	**

	VOL
	-0,001
	-0,090
	
	
	0,002
	0,252
	
	
	0,006
	0,688
	
	
	0,010
	1,095
	

	AGE
	0,053
	3,329
	***
	
	0,052
	3,147
	***
	
	0,058
	3,671
	***
	
	0,054
	3,626
	***

	TENURE
	0,002
	0,985
	
	
	0,002
	1,003
	
	
	0,002
	0,869
	
	
	0,002
	0,978
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,569
	
	
	
	0,565
	
	
	
	0,582
	
	
	
	0,602
	
	

	F-statistic
	12,754
	
	
	
	12,585
	
	
	
	13,429
	
	
	
	14,487
	
	

	N
	108
	 
	 
	 
	108
	 
	 
	 
	108
	 
	 
	 
	108
	 
	 


Panel E: Other

The models for other compensation are not statistically significant.

Panel F: Options

	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 

	(Constant)
	7,026
	4,962
	***
	
	7,674
	4,618
	***
	
	7,347
	4,516
	***
	
	8,194
	5,431
	***

	TSR
	0,013
	1,792
	*
	
	
	
	
	
	
	
	
	
	
	
	

	ROA
	
	
	
	
	-0,007
	-0,665
	
	
	
	
	
	
	
	
	

	ROE
	
	
	
	
	
	
	
	
	0,001
	0,131
	
	
	
	
	

	Q
	
	
	
	
	
	
	
	
	
	
	
	
	0,264
	3,142
	***

	LN size
	0,407
	3,718
	***
	
	0,554
	4,790
	***
	
	0,520
	4,248
	***
	
	0,519
	5,145
	***

	LEV
	0,514
	0,665
	
	
	0,688
	0,769
	
	
	0,724
	0,806
	
	
	1,016
	1,218
	

	VOL
	0,031
	1,954
	*
	
	0,024
	1,283
	
	
	0,029
	1,581
	
	
	0,007
	0,404
	

	AGE
	0,001
	0,048
	
	
	-0,008
	-0,246
	
	
	0,001
	0,035
	
	
	-0,009
	-0,343
	

	TENURE
	0,003
	0,751
	
	
	-0,005
	-1,123
	
	
	-0,006
	-1,322
	
	
	-0,005
	-1,200
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,559
	
	
	
	0,503
	
	
	
	0,499
	
	
	
	0,572
	
	

	F-statistic
	8,282
	
	
	
	6,893
	
	
	
	6,808
	
	
	
	8,786
	
	

	N
	70
	 
	 
	 
	71
	 
	 
	 
	71
	 
	 
	 
	71
	 
	 


Panel G: Stocks

	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 

	(Constant)
	7,901
	3,627
	***
	
	8,073
	3,515
	***
	
	7,479
	3,316
	***
	
	8,090
	3,998
	***

	TSRt
	0,009
	0,942
	
	
	
	
	
	
	
	
	
	
	
	
	

	ROAt
	
	
	
	
	0,004
	0,218
	
	
	
	
	
	
	
	
	

	ROEt
	
	
	
	
	
	
	
	
	0,008
	1,066
	
	
	
	
	

	Qt
	
	
	
	
	
	
	
	
	
	
	
	
	0,364
	2,302
	**

	LNsize
	0,632
	3,225
	***
	
	0,651
	3,295
	***
	
	0,652
	3,364
	***
	
	0,587
	3,166
	***

	LEVt
	0,597
	0,628
	
	
	0,630
	0,645
	
	
	0,739
	0,772
	
	
	1,015
	1,112
	

	VOLt
	0,018
	0,877
	
	
	0,019
	0,772
	
	
	0,023
	1,080
	
	
	0,010
	0,503
	

	AGEt
	-0,033
	-0,924
	
	
	-0,035
	-0,942
	
	
	-0,029
	-0,783
	
	
	-0,029
	-0,862
	

	TENUREt
	-0,003
	-0,555
	
	
	-0,004
	-0,689
	
	
	-0,004
	-0,621
	
	
	-0,003
	-0,575
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,525
	
	
	
	0,513
	
	
	
	0,528
	
	
	
	0,580
	
	

	F-statistic
	5,141
	
	
	
	4,946
	
	
	
	5,199
	
	
	
	6,168
	
	

	N
	46
	 
	 
	 
	46
	 
	 
	 
	46
	 
	 
	 
	46
	 
	 


Panel H: Total

	
	
	(1)
	
	
	
	(2)
	
	
	
	(3)
	
	
	
	(4)
	

	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 
	 
	B
	t
	 

	(Constant)
	10,118
	25,615
	***
	
	10,362
	24,318
	***
	
	10,337
	24,889
	***
	
	10,120
	25,495
	***

	TSR
	0,001
	0,442
	
	
	
	
	
	
	
	
	
	
	
	
	

	ROA
	
	
	
	
	-0,004
	-1,324
	
	
	
	
	
	
	
	
	

	ROE
	
	
	
	
	
	
	
	
	-0,003
	-1,689
	*
	
	
	
	

	Q
	
	
	
	
	
	
	
	
	
	
	
	
	-0,005
	-0,166
	

	LN size
	0,354
	12,019
	***
	
	0,352
	11,898
	***
	
	0,359
	11,935
	***
	
	0,359
	13,001
	***

	LEV
	0,246
	1,063
	
	
	0,211
	0,873
	
	
	0,237
	0,985
	
	
	0,238
	1,023
	

	VOL
	0,005
	1,281
	
	
	0,001
	0,211
	
	
	0,001
	0,337
	
	
	0,006
	1,377
	

	AGE
	0,014
	2,060
	**
	
	0,013
	1,780
	*
	
	0,013
	1,784
	*
	
	0,014
	2,019
	**

	TENURE
	0,000
	-0,537
	
	
	-0,001
	-0,872
	
	
	-0,001
	-0,859
	
	
	0,000
	-0,510
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Adj R2
	0,845
	
	
	
	0,830
	
	
	
	0,832
	
	
	
	0,845
	
	

	F-statistic
	55,613
	
	
	
	50,337
	
	
	
	50,926
	
	
	
	55,512
	
	

	N
	121
	 
	 
	 
	122
	 
	 
	 
	122
	 
	 
	 
	121
	 
	 


� The code is published in Staatscourant 2004, 250 and at � HYPERLINK "http://www.corpgov.nl" ��www.corpgov.nl�.





� This section is partly based on my bachelor thesis. 


� See Gepken-Jager et al. (2005) for an overview of the history of the VOC.


� The terms stockholder and shareholder are used synonymously in this master thesis.


� It is also possible that this power rests with the (general meeting of) shareholders.


� See for an analysis of the Ahold case De Jong et al. (2005).


� In the United States a comparable declining trend in the use of stock options is apparent, as Statement of Financial Accounting Standard No. 123 is revised in 2004 (FAS 123-R), requiring expensing of stock options. 


� � HYPERLINK "http://scholar.google.com/" ��http://scholar.google.com/�.


� Available via a subscription of the University Library of the Erasmus University Rotterdam.


� � HYPERLINK "http://papers.ssrn.com/" ��http://papers.ssrn.com/�.





� This section is partly based on my bachelor thesis.


� Compare � HYPERLINK "http://www.frc.org.uk/corporate/combinedcode" ��www.frc.org.uk/corporate/combinedcode�. 


� Article 391 paragraph 5 of Book 2 of the Dutch Civil Code. 


� The accounting irregularities in one of the oldest and largest Dutch companies, Royal Ahold, in 2003 are an important example. These irregularities could take place largely because of a failing internal control system (e.g. De Jong et al. 2005).


� The conditions that require to organize as a structured regime can be found in article 53, paragraph 2 of Book 2 of the Dutch civil code.


� See De Nijs Bik (2004) for a comprehensive description of the new structured regime.


� Parliamentary Papers 31 736.


� Staatsblad 2002, 225.


� � HYPERLINK "http://www.rjnet.nl/International_visitors/index.asp" ��http://www.rjnet.nl/International_visitors/index.asp�.


� Eumedion is a corporate governance pressure group for institutional investors.


� � HYPERLINK "http://www.sec.gov/rules/proposed/33-8655.pdf" ��http://www.sec.gov/rules/proposed/33-8655.pdf�.


� � HYPERLINK "http://www.fd.nl/csFdArtikelen/WEB-HFD/y2008/m05/d27/9223091%3Ft%3DRecordaantal_CEO_s_van_AEX_fondsen_vertrokken" ��http://www.fd.nl/csFdArtikelen/WEB-HFD/y2008/m05/d27/9223091%3Ft%3DRecordaantal_CEO_s_van_AEX_fondsen_vertrokken�





� Compare paragraph II.2.1 and II.2.3 of the Dutch corporate governance code and recommendation 19 of Eumedion (2006).


� � HYPERLINK "http://www.veb.net/bestuursvoorzitter/Opties.aspx?Id=149" ��http://www.veb.net/bestuursvoorzitter/Opties.aspx?Id=149�


� � HYPERLINK "http://www.vebbev.nl/overveb/code.php?codenr=91" ��http://www.vebbev.nl/overveb/code.php?codenr=91�








� Compare table 5, panel D of the appendices. The number of CEOs that received options  remained relatively stable, but the number of CEOs that received stocks has risen sharply over the years. 





