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1. Introduction  

Capital structure of a firm defines a way by which a firm is financed. In other words, the capital 

structure of a firm aims to explain the mix of financial sources used to finance real investment 

(Myers, 2001). The origin of capital structure theory dates back to Modigliani and Miller (MM) 

and their theory of capital structure irrelevancy. Capital structure irrelevancy shows that firms are, 

under certain conditions (such as perfect capital markets), indifferent for the type of investment 

and whether the investment is valuable. (Modigliani & Miller, 1958) However, as MM argue, there 

may be a preference for one of the two (main) types of financing, or there may be other motivations 

for firms in their capital structure decision. 

Throughout existing literature, researchers find that there is not one main theory that best 

explains capital structure. Several theories contribute in the question of what determines the capital 

structure of a firm. Two of these theories are most often used, namely the static tradeoff theory and 

the pecking order theory. The static tradeoff theory assumes that there is an optimal debt level that 

balances the benefits and costs of issuing additional debt. The pecking order theory assumes that 

firm prefer internal over external finance, and when external finance is required that firms prefer 

debt over equity. A third, less frequently used theory, is the free cash flow theory that assumes that 

high debt levels will increase the value of the firm. Lastly, the capital structure irrelevancy theory 

of MM is described throughout literature, but declined in use after some of the assumptions turned 

out to be nearly impossible. (Myers, 2001) The original logic behind the MM assumptions is still 

used. However, with respect to the practical relevance of this research, one of the assumptions of 

the MM approach should be revised. Modigliani and Miller (1958) argue that in the absence of tax, 

capital structure irrelevancy holds, so capital structure has no influence on the value of a firm. 

However, in the real world, taxes do exists and in most prior research the pecking order theory 

turned out to be the main predictor of the capital structure.  

Prior researchers have aimed to find determinants of capital structure of a firm. Bevan and 

Danbolt (2007) find that for a sample of UK firms, larger firms tend to have higher (lower) levels 

of long-term (short-term) debt compared to smaller firms, firms that are more profitable use less 

debt compared to less profitable firms, and that more tangible firms (with a larger proportion of 

fixed to total assets) use more debt compared to less tangible firms. Titman and Wessels (1988) 

support these results and find that the size of the firm negatively influences short-term debt ratios 
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and that high past profitability decreases current debt ratios. Until then, most determinants are firm 

characteristics and managerial behavior are not considered. Betrand and Schoar (2003) investigate 

to what extent managerial behavior influences decision-making within firms and find that financial 

leverage is influenced by manager fixed effects.  

This research fills a gap in prior research in the search for determinants of capital structure by 

investigating whether the different types of managerial compensation are to some extent 

influencing the capital structure of firms. Ultimately, the directors of a firm are responsible for 

raising capital if the firm needs this and therefore, directors are responsible for the type of capital 

they raise too. Higher managerial compensation could lead to more entrenched managers because 

they prefer to remain seated in the company over switching to a different company. Eventually, 

this could lead to managers being more likely to issue debt capital because in that way they do not 

lose (part of their) control, as is the case in the situation of equity capital issuance. Besides that, 

managers may be willing to attract debt capital because of the, in general, lower price that has to 

be paid.  (Types of) Managerial compensation are somewhere in between firm characteristics and 

managerial characteristics. Firms (mainly remuneration committees) are responsible for 

managerial compensation, but managerial characteristics (such as negotiation power or experience) 

could possibly also lead to differences in compensation. To the best of my knowledge, there has 

only been limited research on the relation between managerial (cash) compensation and capital 

structure (Bhagat et al., 2011) and several researchers have looked at the opposite relation 

(Berkovitch, Israel, & Arbor, 2000; Xu & Birge, 2008). This research aims to find this relation for 

a sample of European firms.   

If a relation between (types of) managerial compensation and capital structure is found, it may 

be beneficial for firms to change managerial compensation policies which could lead to higher firm 

values, and eventually to higher shareholders values as well. Besides that, there is a negative 

relation between debt ratio of a firm and its growth for a sample of Greek firms (Eriotis et al., 2007) 

and a positive relation between bank debt and firm profitability for a sample of firms in the BRIC 

countries (Davydov, 2016). Practical relevancy for the firms may be obtained as well, but exact 

results should be proven in further research. 

For this study, the research question is the following: 

ñTo what extent do types of managerial compensation influence a firmsô capital 

structure?ò 
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This study contributes in investigating to what extent managerial compensation in general 

influences the capital structure decision of a firm. In a way, this research extends the research of 

Bhagat et al. (2011), but the current research will look at the European market, and will not only 

look at cash compensation but at the overall compensation. Second, this study examines whether 

there is a link between type of managerial compensation (equity-linked and cash-linked) and the 

capital structure decision of a firm.  

The findings of this study are partly in line with existing theories (mainly with the pecking order 

theory) and prior research. It is found that there is a negative and significant (at the 1% level) 

relation between managerial compensation, operationalized as total annual compensation, and 

capital structure, which is operationalized by four different debt-to-equity ratios. Previous versions 

of managerial compensation are incorporated in an additional model and no significant relation is 

found. However, this is contrasting to the findings of a granger causality test that provides evidence 

for a significant causal relation between managerial compensation and three of the four debt-to-

equity ratios used in this study. Several robustness checks support the main finding of a negative 

relation. 

In addition, it is found that there is no significant relation between the proportion of equity-

linked compensation (to cash-linked compensation) and capital structure. The results show 

negative coefficients for this relation, which is in line with entrenchment theory but not with the 

alignment theory. However, these are insignificant. Previous proportions of equity-linked 

compensations are added in an additional model and these findings do (in line with the main model) 

not show any significant results. In a third model, a dummy variable for LTIPs is included which 

increases the significance of the model for both short-term debt-to-equity ratios. Similar results 

(some increase in significance) are found in several robustness checks. 

The structure of the thesis is as follows. Chapter one will be the introduction, with the 

introduction of the topic, the relevance and contributions of the study, leading to the research 

question. Chapter two provides a literature overview with existing theories and prior research, 

leading up to the hypotheses. Chapter three describes the research method, provides arguments for 

this specific research method and will describe the variables that are used. Chapter four describes 

the sample and shows the results of the analysis. Chapter five ends the thesis with a conclusion and 

a discussion with limitations and suggestions for further research. 
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2. Litera ture review 

2.1 Capital Structure 

In the influential paper by Myers (1984), two frameworks on the capital structure decision are 

discussed and compared with each other, the static tradeoff framework and the pecking order 

framework. According to the static tradeoff framework, each firm considers the costs and benefits 

of borrowing and determines an optimal debt ratio based on these. The main benefit of borrowing 

from the debt market is the tax deductibility of debt. One assumption is that if there are no costs of 

adjustment, meaning that it is costless to substitute between equity and debt financing, and another 

assumption is that if the static tradeoff framework is correct, the debt ratio of each firm should 

equal their optimal debt ratio. However, quite often, managers do not know or do not care about 

the optimal debt ratio of the firm, and for these reasons do not aim at reaching or holding on to this 

ratio. This is referred to as the managerial theory of capital structure choice. Myers (1984) assumes 

that this theory does not hold, and that managers are indeed able to find the optimal ratio. Brounen 

et al. (2005) find that the static tradeoff theory is moderately supported by their survey held under 

a sample of large multinationals of Dutch, German, French and UK firms. 

While it may seem reasonable to argue that managers try to reduce risk (to decreases the power 

of outsiders when equity financing is relatively important or in the case of possible takeovers) by 

increasing their leveraged position, Berger et al. (1997) find, given that there is an optimal debt 

ratio of firms, that managers may increase leverage above this optimal point. Main drivers for this 

unconventional policy are motivated by entrenchment of managers, such as increasing the voting 

power of their own stakes and reducing the possibility of takeover attempts. Zwiebel (1996) 

supports this finding by developing an economic model in which managers voluntarily choose the 

leverage ratio of a firm to increase their own position. This model contributes to earlier research in 

that it limits a firmôs decision to acquire debt by including the possibility of bankruptcy, which 

would lead to a loss of entrenchment for managers.  

Although the static tradeoff framework is frequently discussed and investigated in scientific 

research, quite often it loses out (Atiyet, 2012; de Jong et al., 2011) to the second framework 

discussed by Myers (1984), which is the pecking order framework. According to this pecking order 

framework firms prefer internal finance over external finance, and debt over equity financing in 

the case that external finance is required. There are some problems, or possible misconceptions 
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regarding this definition. (Frank & Goyal, 2008) One of these is the problem with initial claims of 

the theory, which state that the theory rests on the interpretation that equity is not issued in the case 

that debt issuance is a possibility. Frank and Goyal (2008) argue that these initial claims are 

refutable and come up with the concept of debt capacity in the pecking order theory. The definition  

of debt capacity is that it is the point from where equity issuance becomes a reasonable option, or 

the point where debt issuance is no longer a possibility . The main underlying idea of the pecking 

order theory is adverse selection, explained by Myers and Majluf (1984) as the knowledge gap 

between the manager and the investors. Assumption is that the manager will know the value of an 

investment opportunity and investors do not, and that the manager acts in the interest of the existing 

shareholder. Managers of overpriced firms will use internal financing for an investment with a 

positive net present value (NPV) because these managers do have the opportunity to use their own 

internal financing. For outside (equity) investors, it seems profitable for the firm when there is no 

possibility to buy new shares. If firm s go to the equity market and sell their shares, investors may 

be aware of the possible negative outcome, otherwise the firm would have financed the investment 

internally. Due to adverse selection, firms may prefer to finance internally over external finance.  

If the assumption of interest alignment does not hold, a conflict may arise between managers 

and shareholders or between shareholders and debt-holders. In the first situation, shareholders may 

want to monitor or control the managers, which leads to increases in agency costs of equity. In the 

second situation, managers may try to transfer capital from debt-holders to the shareholders (as 

dividend for instance) and monitoring the flow of capital increases the agency costs of debt. (Chen 

& Chen, 2011; Jensen & Meckling, 1976) Finally, the pecking order framework assumes that debt 

is preferred over equity when external finance is required. Reasons for this are the (in general) 

lower rate paid for debt financing and the absence of voting power for debt financiers.  

Both of these frameworks have been highly discussed and accepted in academic literature, but 

as mentioned in the introduction, researchers have aimed to find determinants that drive firms to 

choose for a particular type of capital structure. Lam et al. (2013) point out that recent literature 

shows that behavioral factors can affect firmsô financing decisions. Betrand and Schoar (2003) 

show evidence for this and investigate to what extent managerial behavior influences decision-

making within firms. The authors construct a panel data set that tracks the movements of managers 

among a (fixed) set of firms. By using this set, estimates of the influence of manager fixed effects 

can be made after controlling in the set for firm fixed effects and time-varying characteristics. Their 
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results show that manager fixed effects are important determinants of decision-making within firms 

for a number of variables such as acquisition policy, dividend payouts but also financial leverage.  

Several prior researchers have aimed to find the preferences that are  motivations for firms for 

their capital structure decision. Deesomsak et al. (2004) examined whether there is a difference 

between several (Asia Pacific) countries on the determinants of capital structure. They find that in 

one of the sample countries, profitability has a significant influence on capital structure, but at the 

same time find that firm size has no effect on another countriesô capital structure. In general, they 

find that there are differences between the countries and their determinants of capital structure. 

Titman and Wessels (1988) investigate to what extent eight different variables influence the capital 

structure decision of firms. They look at firm characteristics such as growth, profitability and 

collateral value of assets and find that firms with specialized products experience relatively low 

debt ratios, and that small firms use more short-term debt compared to larger firms. De Jong, Kabir 

and Nguyen (2008) investigated other, more specified determinants of capital structure and 

investigate not only country specific, but also firm specific determinants. They find significant 

results regarding the firm specific characteristics, but also find that some countries do not show 

significant results for particular characteristics, meaning that there are also country specific 

influences that do matter.  

Jensen and Meckling (1976) have laid the basis for explaining the capital structure of a firm by 

using the agency theory. One of the problems following the agency theory is mentioned before, the 

possible negative NPV of external financed projects. However, a second problem arises when 

Jensen and Meckling argue that the optimal capital structure of a firm is a tradeoff between agency 

costs and benefits of debt. By issuing debt capital, firms attract capital for which they have to pay 

back a prespecified amount (in terms of an interest percentage). Firms are free to use this capital 

for their own, chosen investments and therefore firms have the possibility to invest in risky projects. 

If the risky project turns out to be successful, the firm is able to pay back the initial debt, including 

the interest and the remaining part is fully attributable to the equity holders. However, if the risky 

project turns out to be unsuccessful, the firm will not be able to pay back the initial debt. This 

problem is called the asset substitution problem. For older firms, this may not be an issue, due to 

the importance of losing their reputation, but for starting firms the asset substitution problem is a 

serious possibility. (Harris & Raviv, 1991) 
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The managerial theory of capital structure choice, as pointed out before (Myers, 1984), assumes 

that managers do not know or do not care about the optimal ratio as determined by the static trade-

off theory. As a reaction, the norm theory of capital structure is formed (Lam et al., 2013). This 

theory explains the cross-country difference on capital structure decisions by using the cultural 

dimensions of Hofstede (1980). The norm theory of capital structure describes: 

(i) The manager-subordinate norm which defines the culture in different countries based on 

power distance and based on individualism versus collectivism. The manager-

subordinate relationship defines how managers are expected to interact with their 

subordinates within the firm; 

(ii)  The manager-environment norm which defines the culture in different countries based 

on masculinity versus femininity and based on uncertainty avoidance. The manager-

environment relationship defines how managers are expected to interact with the 

environment outside of the firm. 

Cultures with high power distance and collectivism have a clear manager-subordinate 

relationship. Cultures with high masculinity and low uncertainty avoidance (high uncertainty 

acceptance) have a flexible manager-environment relationship. Firms in countries with clear 

manager-subordinate relationships and (or) with flexible manager-environments relationships in 

general (independent from the other) have a lower leverage ratio than firms in countries with 

respectively less clear and less strict relationships.  

2.2 Managerial Compensation 

Prior researchers have mainly investigated the determinants of managerial compensation, such 

as the study of Goergen and Renneboog (2011) that sets two contrasting views off against each 

other in order to explain managerial compensation. First, there is the theory that managerial 

compensation is defined by a market mechanism which makes sure that the compensation is 

effectively a means to maximize shareholder value, while second, there is the theory that the 

managers are more self-serving and that they are able to deprive profits of the firms and do not 

keep shareholder maximization in mind. Their main finding is that most reviewed literature is in 

line with the second theory, for instance due to the ability to extract rents in the situation of weak 

corporate governance. This is in line with the study of Li et al. (2007) that examines the relation 
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between corporate governance and CEO compensation. They find that excessive compensation can 

at least partly be attributed to poor corporate governance systems. 

Goergen and Renneboog (2011) list the different parts that make up compensation packages as: 

the base salary, the annual bonus, stocks and stock options, insurance, pension benefits and 

severance pay. First, there is the short-term remuneration consisting of base salary and annual 

bonus. Base salary is determined by the compensation committee and accounts since the 1990s for 

a decreasing percentage of total pay. (Conyon & Murphy, 2007) Annual bonus is in general 

determined based on three components, performance measures (such as revenues), performance 

standards (a threshold that the management needs to reach) and pay-for-performance sensitivity. 

Second, the long-term remuneration consists of stock options, restricted stock and long-term 

incentive plans (LTIPs). Stock options have slightly increased as a percentage of annual payment 

since the 1950s due to new tax reform legislation and even furtherly increased since the 1990s. 

(Frydman & Saks, 2010) LTIPs are plans that only pay out in the event of good performance 

(generally measured by using a peer group as a benchmark). 

Murphy (1999) make a distinction of CEO pay based on four main categories. First, the base 

salary which is generally based on an industry salary average. Other types of compensation are 

quite often measured based on the base salary, such as target bonuses which are typically expressed 

as a percentage of the base salary. Second, the annual bonus plans that are split up in the three 

components described before. Typically, no bonus is paid unless the performance standard is 

reached. If this threshold is attained, a minimum bonus will be paid out, which increases if the 

performance measure increases (the pay-for-performance sensitivity). More than half of the 

companies researched in the study of Murphy (1999) have multiple performance measures. Lastly, 

in general there is a bonus cap. Third, stock options are part of CEO pay in most cases. There are 

a number of possible designs for stock options, such as different terms of the contract. However, 

in general most options have an expiration of ten years and are granted at the fair value price on 

the date of grant. These options are typically not similar to stock ownership, due to for instance the 

absence of dividends for stock options. Since the 1990s, the proportion of stock option grants of 

CEO pay has heavily increased. Fourth, CEO pay is made up of a residual category which consists 

of restricted stock (shares with certain conditions), LTIPs (bonus plans based on multi-year-

performances) and retirement plans.  
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The components of annual bonuses all have their own effects on the agency problem between 

managers and shareholders and lead to different possible problems. Performance measures could 

potentially lead to decisions with short-term incentives of managers that in the long-run are not 

beneficial for the firm. Second, there is the possibility of earnings management or adjustments in 

accruals. Performance standards are generally based on budgets or prior-year performance. If the 

standards are based on budgets, this might lead to avoidance of actions which has negative effects 

for next year. If the standards are based on prior-year performance, the ratchet effect and shirking 

are lurking. Managers will know that future performance standards are based on the current year 

performance, that the standards will increase if the current year performance is good and therefore, 

it is reasonable for managers to shirk. Third, related to the pay-for-performance sensitivity, 

managers may (most often near the end of the year) base their effort on whether they are located 

somewhere in the bandwidth between the minimum bonus threshold and the maximum bonus cap. 

If the firm is far from reaching the performance standards for the threshold, managers may withhold 

effort. If the firm has already reached the performance standards for the cap, managers may also 

withhold effort or managers may manage their earnings into the subsequent year. (Murphy, 1999) 

2.3 Hypotheses development 

Several studies examine the relationship between capital structure and managerial compensation, 

respectively as independent and dependent variable in the following two papers. Holmstrom and 

Tirole (2016) show that insiders have the ability to increase the liquidity of the firmôs stock by 

issuing outside equity and therefore increase the monitoring of managerial performance (decrease 

the agency problem). Eventually, this leads to more efficient designs of managerial compensation 

contracts. A second paper investigated the relation between compensation contracts and capital 

structure and finds that manager incentives are better aligned with those of the shareholders in the 

case of performance-sensitive compensation and an optimal chosen capital structure. Therefore, 

debt capital benefits the shareholders in those situations. (Berkovitch, Israel, & Spiegel, 2000) 

Other studies have examined the relationship as investigated in this study, with capital structure 

being the dependent variable. The first one is the study of Bhagat et al. (2011), they point out that 

prior theories do not incorporate managerial discretion, in other words, that managerial 

characteristics are not taken into account. Their paper investigates the effects of several managerial 

characteristics on the firmsô capital structure decision such as CEO cash compensation, CEO tenure 
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and several others. They report negative and significant (for at least a 10% confidence interval) 

coefficients for the CEO characteristics, for both long-term debt to assets and short-term debt to 

assets. CEO ownership is included in a separate (2SLS) regression analysis, and reports a negative 

and mostly significant relation towards long-term debt to assets, but a negative and mostly 

insignificant relation towards short-term debt to assets. Altogether, Bhagat et al. (2011) show that 

managerial characteristics are important determinants of the capital structure decision. One remark 

regarding this paper is that the data sample is not specified, only that ñsample includes firms with 

available data from Compustat, ExecuComp,Investor Responsibility Research Center (IRRC) and 

Center for Research in Security Pricies (CRSP) (p.1607)ò. The authors come up with several 

figures, equations and outputs of regression analyses, but regret to mention which countries or 

firms are included in the sample. According to the fact that all three authors are employed by 

universities from the US, the assumption that the sample is US-based seems reasonable.  

A second study investigates determinants of capital structure on Pakistani firms.  Sheikh & Wang 

(2012) find that there is a negative and significant (at the 1% level) between the director 

remuneration and both the total debt ratio and the long-term debt ratio. A third paper analyzes the 

relation between corporate governance quality and capital structure. (Jiraporn et al., 2012) Their 

finding is that the so-called substitution hypothesis is accepted. The substitution hypothesis expects 

that leverage acts as a substitute for corporate governance. Both are means to reduce agency 

conflicts and therefore firms with strong corporate governance mechanisms rely less on debt capital 

than first with weak corporate governance systems. Armstrong et al. (2012) examine the relation 

between corporate governance mechanisms and CEO pay levels and find that there is a negative 

relation and thus that CEO pay is higher for firms with weak corporate governance mechanisms.  

Although several papers investigate the relation between managerial compensation and capital 

structure, no such analysis has been performed for European countries. Therefore, the first part of 

this research studies the beforementioned relationship for a large sample of firms, divided over 25 

countries in Europe. In order to analyze the relation between managerial compensation and capital 

structure, the following hypothesis is formed. 

H1: There is a significant relation between managerial compensation and capital structure. 
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Jensen and Murphy (1990) argue that in terms of managerial compensation,  it is less important 

how much a manager is paid, but what is important is the type of compensation that managers 

receive. Since 1990, a lot has changed, but the issue of the type of compensation is still relevant in 

more recent literature. (Bebchuck & Fried, 2010) Their argument is that equity-based compensation 

should be tied towards long-term results to make sure that managers do not take decisions that are 

in favor of their own short-term gains. A means to reach this outcome is to prohibit managers from 

cashing out equity-linked compensation on the short-term. However, besides that, they also argue 

that it is not beneficial for firms to enter into so-called hold-til l-retirement requirements, because 

these could lead to distortions of managersô decisions to retire, or lead to short-term interests of 

managers that are close to retiring without taking the long-term effects in mind. 

Xu and Birge (2008) relate their research to the agency problem where managers are the agents 

of the firm, and their interests are often not aligned with the interests of both equity and debt 

holders. Incentives between managers and equity holders are aligned if decision-making is in line 

with preferences of shareholders and dividends are paid to the shareholders. Incentives between 

managers and debtholders are aligned if the firm is able to pay back the loan and the interest.   

Nyberg et al. (2010) propose solutions for the agency problem in two ways. First, there is a solution 

of financial alignment of the agent that is related to the rewards of the principal. Second, alignment 

of preferences whereby the preferences of the agents may be further related to the preferences of 

the principal, which also may reduce the agency problem. A possible combination of both measures 

is to reward managers in terms of equity-linked compensation. If managers receive a substantial 

proportion of their compensation in terms of equity, the interest alignment between managers and 

equity holders may possibly increase, due to the fact that decisions with disadvantages for equity 

holders may in this case also lead to disadvantages for the managers themselves. Increasing the 

debt ratio could lead to a higher required cost of equity, as stated in proposition II by Modigliani 

and Miller (1958). Managers may assume that the gains from holding equity may increase linearly 

with the debt ratio of the firm (assumed that the firm earns enough to pay the equity holders the 

required return). Fahlenbrach and Stulz (2011) argue that managers (CEOs) that are large equity 

holders of the firm may choose for more conservative leverage to reduce the risk of their wealth. 

Increasing the debt ratio may thus be beneficial for the private wealth or personal liquidity needs 

for managers. Berger et al. (1997) investigate the relation between managerial entrenchment and 
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capital structure, and find that there is a positive relation between stock and compensation 

incentives of CEO and a firmôs leverage.  

Ghosh et al. (2007) investigate the relation between CEO ownership and firm value and find a 

significant and positive effect for low levels of CEO ownership (below five percent of stocks), due 

to the fact that these CEOs invest in research and development (R&D) projects with high risks, but 

with positive NPV payoffs. Griffith (1999) examines the same relation but find that firm value 

increases when the CEO owns a proportion of between zero and fifteen percent of the stock. An 

increase in equity-based managerial compensation leads, without the issuance of shares, to an 

increase of managerial ownership. If managers own a larger stake of their firm, their interests are 

better aligned with the interests of shareholders and this increases the use of debt, given that this is 

value-enhancing (Mehran et al., 1999). Besides this finding, managers using debt financing over 

equity to maintain power in their firm. Increasing managerial ownership too much could lead to 

reductions in firm value according to the entrenchment theory, which may also explain the decline 

in firm value after beforementioned percentages (5% and 15%). It may seem as there is a 

contradiction between the alignment theory and the entrenchment theory, but often, both theories 

can be applied to the same situation. The effects are firm-specific and thus there is a difference 

which of the two theories is the main explanator of a given situation. Following from this is the 

second hypothesis that will be tested: 

H2: The proportion of equity-based (cash-based) to cash-based (equity-based) 

compensation will have a positive (negative) effect on the debt ratio. 
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3. Methodology and research method 

Aim of this research is to show support for first, the relation between managerial compensation 

as main independent variable and a firmôs capital structure as the dependent variable and second, 

the relation between equity linked compensation and a firmôs capital structure. This chapter will 

elaborate on the methodological part of this research. First, the data used in this study is described. 

Second, the main dependent and independent variables will be widely described and third, the 

control variables will be described in a more concise way. Fourth, both of the models will be 

described. 

3.1. Data 

Data on the different types of managerial compensation is gathered by using BoardEx. Data on 

the capital structure of the corresponding firms is gathered by using Thomson Reuters Eikon. The 

two sources combined will form a panel dataset. The dataset consists of European listed (and some 

de-listed) firms for the period between January 2000 and December 2018. Some of the firms were 

not existent in the beginning of the time period, some others ceased to exist till the end. However, 

there is no reason to extrapolate data. This is generally called an unbalanced panel dataset, and 

does not lead to much more difficulties than a balanced panel dataset. (Wooldridge, 2012)  

Managerial compensation is provided in the annual reports and dates are set on the publication 

of the annual report. Due to the fact that the publication date of the annual report has no effect on 

the relationship that is investigated (assumption), months will be omitted and only the years will 

be used in the dataset. In the dataset, only executive directors are included (directors with titles 

such as CEO, CFO, (division) president etc.). Prerequisite for being included is that the data on 

ñTotal Annual Compensationò is available which leads to a sample selection of 78,518 separate 

individuals. This research aims to find a relation between the managerial compensation and the 

capital structure of a firm. Due to the fact that capital structure is equal for every manager within a 

company in a given year, managerial compensation is averaged over the different directors in a 

company. The final sample consists of a total of 2,832 firms that have at least one year of reported 

Total Annual Compensation. Country of origin and industry of the sample are provided in 

Appendix A. 
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ISIN1 codes are used to gather all the required data in Thomson Reuters Eikon. If these ISIN 

codes have not been provided by BoardEx, they have been hand collected2 by using the Orbis 

Database from Bureau van Dijk. For some firms, it has not been possible to find an ISIN code, and 

thus data gathering for these firms has not been possible. For this reason, these firms have been 

removed from the sample. Several firms had multiple ISIN codes, which in the first place were 

separated to search for the variables in Thomson Reuters Eikon. In total, there were 3,762 ISIN 

codes plugged into Thomson Reuters Eikon to gather the data. After the collection of all variables, 

several steps are taken to make sure that each firm had one ISIN code. First, ISIN codes that did 

not show any data were deleted from the Eikon document, and those ISIN codes were deleted from 

the BoardEx document as well. Second, the full BoardEx file was checked and in the situation that 

one firm had multiple ISIN codes, those ISIN codes were checked in the Eikon document. If several 

ISIN codes had shown similar information, one of the ISIN codes was deleted (the ISIN code that 

showed the most information was kept). After these checks, 930 ISIN codes have been removed 

from the sample leading to the final sample of 2,832 firms. 

3.2 Measurement of variables 

This section provides details on the dependent, independent and control variables used in this 

research. All variables are described in Appendix B.  

3.2.1 Dependent variable 

Titman & Wessels (1988) use six measures of capital structure in their research. These six 

measures are based on two criteria, namely period of debt and underlying equity value. Period of 

debt in their analysis exists of long-term, short-term and convertible debt. Underlying equity value 

is the market value of equity or the book value of equity. Six measures are formed as ratios of the 

period of debt divided by underlying equity value. Combined, these six could be summarized as an 

overall debt ratio, but they argue that there are some good reasons for using only one ratio. 

Combining the six measures could lead to spurious correlation due to the underlying motivation 

for which firms may set their (required) debt levels. If firms set these debt levels based on market 

 

1
 International Securities Identification Number (ISIN) identifi es a unique security and is one of the main standard identification numbers 

worldwide. (Isin.org)   
2
 Only the non UK firms have been hand collected.  
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values, using book values may lead different results (hard to interpret) and vice versa. For 

simplicity reasons, this study will not use all six measures and convertible debt will be excluded 

from the analysis.  

Psillaki and Daskalakis (2009) use debt ratio as their dependent variable, which is defined as 

total liabilities (both long-term and short-term) divided by total assets. Their research leads to two 

conclusions, first that there seem to be determinants of capital structure that are country specific, 

and second that differences in capital structure are mostly explained by firm specific factors instead 

of country specific factors. The set-up of this study (using panel data analysis) already accounts for 

firms specific factors by looking at each firm as a separate entity.  

3.2.2 Independent variables 

In most prior studies, researchers aimed to find determinants for managerial compensation, 

meaning  that it has been primarily the endogenous variable. However, there are some exceptions, 

such as Palia (2001) who investigates how managerial compensation influences the firm value of 

companies and Bhagat et al. (2011) that look at CEO cash compensation and the influence on 

capital structure. Palia (2001) uses the logarithm of managerial compensation in the model, while 

Bhagat et al. (2011) first use the cash compensation amount, and second use the ratio of cash 

compensation divided by assets. For this study, the natural logarithm of managerial compensation 

(LNTAC) will be used in the first model. Managerial compensation consists of several components, 

namely salary, bonus, long term incentive plans (LTIPs) and shares. The equity-linked 

compensation (EBC) is split up into LTIPs and shares, the cash-linked compensation is split up 

into salary and bonus.  

BoardEx provides information on the equity-linked compensation of directors. Inclusion of the 

types of managerial compensation will be measured by using the ratio of equity-linked 

compensation divided by total compensation. This is for instance in line with prior research of 

Mehran (1995) that looks at looks at the percentage of total compensation that is equity based by 

managers and/or outside directors. 

3.2.3 Control variables 

Several control variables are included within the model of this research. The control variables 

are described below, and are based on prior literature that shows that these variables have a 

significant influence on the capital structure decision of firms.  
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General control variables 

To control for differences in capital structure during the financial crisis, as proven by Iqbal and 

Kume (2014), a dummy variable for ócrisisô will be included (FINCRI). The recent financial crisis 

has a significant impact on the leverage ratio of firms in the UK and in Germany (in both bank-

based and market-based countries there has been a significant difference). The leverage ratio 

increases from the pre-crisis period (2006-2007) to the crisis-period (2008-2009) and reverts to the 

pre-crisis level in the after-crisis period (2010-2011). (Iqbal & Kume, 2014)  Expected is that the 

coefficient for this variable will be positive, due to the finding that the leverage ratio in the crisis 

period has increased.  

 

Manager specific control variables 

The first manager specific control variable is directorôs age (AGE). The average age of the 

executive directors for the sample is calculated and this is used as a control variable. Sundaram & 

Yermack (2007) find a positive relation between CEO age and the debt ratio of firms.  

The second manager specific control variable is board gender diversity (GENDIV). Several 

studies show that there is a significant relation between board gender diversity and the capital 

structure of a firm. Adusei and Obeng (2019) find that gender diversity within the board of directors 

decreases the leverage ratio of (microfinance) firms. Another study finds when a firm is run by a 

female CEO, that this decreases the leverage ratio of the firm (Faccio et al., 2016) and therefore 

board gender diversity is included in this model. 

In some circumstances, the gender diversity ratio turned out as a number that was below 0. This 

could be due to changes of managers within a given year. To cancel out these mistakes, the ratios 

for these firms are set at 0.  

 

Firm specific control variables 

In a longitudinal study by Frank and Goyal (2015), six factors are identified as being a solid 

basic for finding patterns in funding. From a large initial set of possible factors, these six factors 

have been identified as significantly influential. Four of these factors will be used in this research 

as well, supplemented with some other control variables. The first factor is the market-to-book 

ratio (MTB). Firms with a high market-to-book ratio tend to have lower levels of leverage.  
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The second factor is the profitability (PROF) of the firm. Firms with higher profits tend to have 

lower leverage ratios. Therefore, the ratio of operating income to revenue is included as a control 

variable. Research of Mehran (1995) supports this finding and adds that performance of a firm is 

positively related to the percentage of equity-linked compensation. Third factor is the size of the 

firm. The larger the firm in terms of asset value, the higher the leverage ratio of the firm. Therefore, 

total assets (TA) is included as a control variable. The fourth factor nature of the assets, and 

therefore tangibility (TANG) of the firm, is included as a control variable in the model. The more 

tangible the assets of a firm are, the more leverage in general. The measure of tangibility is copied 

from the research of Frank and Goyal (2015). 

Furthermore, Titman and Wessels (1988) find that uniqueness of a firm is a characteristic that 

determines the capital structure of a firm. Uniqueness in their sample is researched by three 

indicators. The first one being the ratio of research and development (R&D) divided by total sales, 

the second one being the ratio of selling expenses over sales (SE/S) and the third one being the quit 

rate within an industry (the percentage of workers voluntarily leaving the job). Due to the high 

correlation (±90%) of the first two, only selling expenses over revenues (SEREV) will be used. 

The expectation regarding the SEREV ratio is that it is positively related to uniqueness due to the 

(in general) increased spending for promotion and selling purposes of unique products. Uniqueness 

is expected to be negatively related to capital structure. 

Another firm specific control variable is size of board of directors (TBD). Alves et al. (2015) 

find a negative and significant relation between board size and debt ratio of a firm. Thereby, they 

show that the size of the board has several other implications. They find a positive relation between 

board size and external financing and a positive relation between board size and short term debt, 

both compared to the retained earnings. Besides that, board size has a negative influence on long 

term debt compared to short term debt. Lastly, board size has an increasing effect on external equity 

compared to long term debt. In general, the finding is that if board size increases, there is a decrease 

in risk-taking behavior moving away from short-term debt into long-term sources of funding.  

Related to the size of the board of directors is another control variable, the duality of the role of 

the CEO (DRC). A dummy variable is included in the analysis with a value of 1 if the CEO of the 

firm is included in the board of directors and a value of 0 otherwise. Prior evidence shows that 

social influence of a CEO in the board of directors possibly leads to higher managerial payments 
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within the firm. (Main et al., 1995) To control for these higher payments, CEO duality is included 

in the model.  

3.3 Model frameworks 

3.3.1 Association between compensation and capital structure 

Two models are used for this research. The first model describes whether there is a relation 

between the managerial compensation and the different debt-to-equity ratios used in this study. 

The second model handles the second part of this research and tests the relation between the 

proportion of equity-linked compensation to total compensation on the different debt to equity 

ratios. Table 6 with abbreviations of all variables used in this research is provided in Appendix B.  

Before designing the exact models, some tests and transformations have been performed to make 

sure that the variables are fitted for the model. First, kurtosis and skewness have been tested. 

Kurtosis is an indicator of tails, center and shoulders of a distribution and measures the flatness (or 

peakedness) of a distribution. A positive kurtosis is an indicator of high peaks and low tails, a 

negative kurtosis is an indicator of (relatively) low peaks and high tails. A normal distribution has 

a kurtosis of 3. (DeCarlo, 1997) Skewness is an indicator of symmetry of a distribution. The higher 

the value of skewness, the less symmetrical the distribution is. A perfect normal distribution has a 

skewness of 0. (Arnold & Groeneveld, 1992) Table 7 in Appendix C shows the values of kurtosis 

and skewness used in this research. The top part represents the values before the transformation of 

variables which shows some values with large differences from the normal distribution. These have 

been transformed, mainly by taking the natural logarithm. One disadvantage of taking the natural 

logarithm is that it drops out all negative values. However, due to the nature of the variables, there 

are none that show a negative value. Several variables have been winsorized due to some extremely 

high or low values (MTB, PROF and SEREV) and several other variables have been corrected for 

impossibility (such as AGE > 100 and TANG > 1). The bottom part represents the values after the 

transformation of the variables. 

Tests on correlation and multicollinearity have been performed to ensure that both do not exist 

within the sample. Due to high numbers of correlation coefficients shown in both the Pearson 

correlation and the pairwise correlation tables in respectively Table 8 and Table 9 in Appendix D, 

some variables have been removed from the model (TTR and RDREV). Appendix D shows the 

pairwise correlation and each asterisk indicates that the correlation is significant at the 5% level. 
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High correlations do exist among the different dependent variables, but none of the analyses use 

more than one of these variables and therefore these are not problematic. The correlation differ 

from -0.599 to 0.678. To test whether these correlations are useable, and thus to detect 

multicollinearity, the statistical phenomenon that two or more predictor variables are highly 

correlated, a Variance Inflation Factor (VIF) test has been performed. The VIF test is an indicators 

of inflation of the variance, which is due to increases in the standard errors of independent 

variables. (Daoud, 2018) The results of the VIF tests are shown in Appendix E. The results of the 

VIF test should be interpreted as follows. A VIF of one indicates that variables are not correlated, 

a VIF between one and five indicates that the variables are moderately correlated and a VIF higher 

than five indicates high correlation. None of the variables show a VIF above five so that means no 

indication of (high) multicollinearity. 

Lastly, the Breusch-Pagan test for heteroskedasticity of the independent variables and of the 

residuals has been performed. The Breusch-Pagan test for heteroskedasticity tests whether one of 

the general linear model assumptions, homoskedasticity should be questioned or not. The existence 

of heteroskedasticity within the model could lead to invalid conclusions of the model. (Breusch & 

Pagan, 1979) The results of these tests show that the null hypothesis, that homoskedasticity is 

present in the model, cannot be accepted, the p-value of each of the tests is below 0.05. To control 

for heteroskedasticity among the independent variables and the residuals of the model, robust 

standard errors are used in the regression. (Hoechle, 2007)  

 Expectation of this first model is that the coefficient of ɼ is significant (and negative), and thus 

in line with the first hypothesis. The formula for the first model is shown below. 

 

 ὅὛ ɼ ɼὒὔὝὃὅ ɼὒὔὝὃ ɼὃὋὉ ɼὒὔὓὝὄὡ

ɼὖὙὕὊὡ ɼὊὍὔὅὙὍ ɼὋὉὔὈὍὠ ɼὈὙὅ ɼὝὄὈ

ɼ ὝὃὔὋ ɼ ὒὔὛὉὙὉὠὡ ‐  

 

 

(3.1) 

Instead of showing four different formulas that are almost identical, one formula is shown with 

capital structure as the dependent variable. Each of the four measures of capital structure can take 

the place of ὅὛ  in the abovementioned formula and results will be shown for each measure 

separately. 
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Next to the standard regression formula (3.1), analyses are performed that incorporate lagged 

versions of the main independent variable to check whether managerial compensation from prior 

years has an effect on the capital structure of the firm. 

3.3.2 Association between proportion of equity-linked compensation to total 

compensation and capital structure 

The second model tests the second hypothesis and describes the relation between the proportion of 

equity-linked compensation to total compensation on the debt-to-equity ratio. Prediction is that the 

coefficient of ɼ for this model will be positive and significant, in line with MM proposition II and 

thus with hypothesis 2. The second model has the following formula. Abbreviations can again be 

found in Appendix B. 

 

 ὅὛ ɼ ɼὉὄὝὃὅ ɼὒὔὝὃ ɼὃὋὉ ɼὒὔὓὝὄὡ

ɼὖὙὕὊὡ ɼὊὍὔὅὙὍ ɼὋὉὔὈὍὠ ɼὈὙὅ ɼὝὄὈ

ɼ ὝὃὔὋ ɼ ὒὔὛὉὙὉὠὡ ‐  

 

(3.2) 

   

The same tests have been performed for this second analysis. Results of the skewness and 

kurtosis tests are shown in Appendix C. Pearson correlation and pairwise correlation are shown in 

respectively Appendix D. VIF tests have been performed for the second model as well. These 

results are unreported but are similar (mean VIF of 1.49 and 1.50 for resp. long and short term 

debt) to the VIF tests of the first model shown in Appendix E. A second Breusch-Pagan test for 

heteroskedasticity has been performed and shows that the null hypothesis is rejected (p-value < 

0.05). Therefore, robust standard errors are included in the second model as well. 
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4. Results 

In this chapter, the results of the different analyses will be described. The first part consists of a 

description of the main variables used in this study and a brief description of the control variables. 

The second part handles the results of the regression analyses and describes what is found, for the 

main analysis but also some additional findings for both models. The third part elaborates on 

several robustness checks used in this research. 

4.1 Descriptive statistics 

Summary statistics for all variables are shown in Table 1. Difference between the overall, 

between and within statistics are that these show respectively the summary statistics of the 

complete (overall) dataset,  summary statistics between each individual observation and summary 

statistics for each time period (Porter, 2017). 

The summary statistics are divided into three separate groups, the dependent variables, the 

independent variables and the control variables. In the analysis, the natural logarithm of the 

dependent variables and independent variables are used, as well as the natural logarithm of some 

of the control variables are used. However, in terms of easiness of interpretation, in Table 1 the 

untransformed statistics of the dependent and main independent variables are provided as well.  

The untransformed dependent variables show means of 0.549, 0.270, 0.366 and -1.033 for 

respectively LDME, LDBE, SDME and SDBE3. Due to some outliers, the dependent variables 

have been winsorized which leads to the boxplots shown in Figure 6 in Appendix F. Averages of 

the winsorized dependent variables are 0.3401, 0.2048, 0.2097 and 0.0927 respectively in the same 

order as before and thus all show a positive value. The ratios are all within the range between zero 

and one, indicating that for the average company, equity is a more important source of capital than 

debt.  

The average total annual compensation (TAC) of the dataset if ú 1,059,200 and ranges from ú 

0 to a maximum of  ú 299,076,4004 with a median value of ú 328,000. After winsorization of the 

 

3
 Abbreviations can be found in Appendix C. 

4
 Several of these extremely high yearly remunerations are obtained from BoardEx and included in the dataset. Instead of trying to (individually) 

check whether these are correct, articles from ñFinancial Timesò and ñHet Financieele Dagbladò with topics related to executive pay / managerial 

compensation are consulted. The extremely high yearly remuneration are, according to these articles, virtually impossible but this cannot be 
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TAC variable, the average TAC_W reports a mean and median of respectively ú 949,260 and ú 

328,000 (unreported). That the median value has not changed is not surprisingly, because the 

number of observations does not change after winsorization of the variables. Equity-linked 

compensation (EBC) has a mean of ú 1.059,954, a median of ú 289,500 and differs between ú 0 

and ú 294,671,0005.  The ratio of EBC to TAC (EBTAC) has a mean of 0.492, a median of 0.476 

and varies between zero and one. 

The age of the managers (AGE) in the dataset is on average 51 years old, as well as the median 

of age. Gender diversity (GENDIV) varies between 0 and 1 and has a median of 0.0 and a mean of 

0.047, meaning that on average 5% of all directors are female throughout the dataset. As shown in 

Figure 7 in Appendix F, the proportion of female directors among the executive directors is 

increasing. However, the number is still surprisingly low. One possible explanation is that 

GENDIV is calculated based on solely the directors that reported a value for total annual 

compensation and that therefore GENDIV is not the actual ratio among all directors. However, this 

explanation is doubtful, because that would mean that for some reason compensation for female 

directors is less reported in BoardEx. 

Total assets (TA) are on average ú 17,200,000,000 (high due to some outliers) and have a 

median of ú 103,391,500. Market-to-book ratio (MTB) is winsorized at the 1st and the 99th 

percentile. A mean ratio of 1.54 and a median ratio of 0.9 remain. Profitability (PROF) is 

winsorized at the 10th and the 99th percentile. PROF is winsorized at the 10th percentile due to a 

high number of extremely low PROF ratios6. After winsorization, a mean value of -0.012 and a 

median value of 0.063 remain. Tangibility (TANG) varies between 0 and 1 with a mean value of 

0.215 and a median value of 0.11. The ratio of selling expenses divided by revenues (SEREV) is 

winsorized at the 1st and 99th percentile as well. A median value of 0.176 and a mean value of 59.72 

are remaining. SEREV has, after winsorization, a minimum of 0.00002 and a maximum of 3,076.9. 

Size of board of directors (TBD) varies between 1 and 33 with a mean value of 7.688 and a median 

 

established with full certainty based on these articles. A robustness check, with winsorized (at the 99th percentile) variables will be performed, in 

order to find out whether these extremely high compensation lead to disruptions in the model.  

5
 The extremely high values for EBC are related to the high values for TAC. EBC will not be used as a standalone variable, but only as a 

proportion of TAC and therefore these high values do not lead to problems per se.  
6
 The1st, 5th and 10th percentile correspond to a PROF value of respectively -63.54, -3.69 and -0.844. In order to eliminate PROF values for 

which the lose of operating income was (in value) higher than the profit of revenue, the 10th percentile was chosen to winsorize. 
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value of 7. Finally, dual role of CEO (DRC) varies between 0 and 1. DRC has a mean value of 

0.307 and a median of 0.  

TABLE 1: DESCRIPTIVE STATISTICS 

Variable           Mean Std.Dev. Min Max Observations 

Natural logarithm of the dependent variables 

LNLDME   overall -2.054     2.151   -14.435     6.380 N=22,197 
 between  1.929    -9.971     3.353 n=2,425 
 within  1.331   -11.471     4.209 T-bar=9.153 
       
LNLDBE   overall    -2.158     1.947   -13.464     7.425 N=24,331 
 between      1.684    -8.869     3.118 n=2,512 
 within      1.272   -12.069     5.659 T-bar=9.686 

 
LNSDME overall    -3.179     2.228   -15.189     6.824 N=23,310 
 between      1.847   -10.428     2.761 n=2,509 
 within      1.475   -12.506     3.957 T-bar=9.291 

 
LNSDBE overall    -3.253     1.930   -14.218     6.120 N=25,718 
 between      1.515    -9.037     3.808 n=2,607 
 within      1.407   -12.019     4.276 T-bar=9.865 

 

Untransformed dependent variables 

LDME overall 0.549 6.094 -0.209 590.081 N=31,506 
 between  2.590 0 76.503 n=2,780 
 within  5.611 -73.089 554.706 T-bar=11.333 
       
LDBE   overall 0.270 13.778 -1,149 1,677.696 N=35,541 
 between  5.089 -81.760 167.953 n=2,825 
 within  13.103 -1,066.97 1,510.012     T-bar=12.581 

 
SDME   overall 0.366 6.412 0 919.724 N=30,911 
 between  2.191 0 68.382 n=2,772 
 within  5.911 -67.910 857.087 T-bar=11.151 

 
SDBE   overall -1.033 206.749 -38,602 455 N=34,893 
 between  52.092 -2,756.97 75.846 n=2,814 
 within  199.224 -0.0004   2,763.56 T-bar=12.400 

 

Winsorized depended variables 

LDME_W overall 0.3401 0.7769 -0.2088 5.35955 N=31,506 
 between  0.6250 0 5.35955 n=2,780 
 within  0.4989 -4.1261 5.299 T-bar=11.3331 
       
LDBE_W   overall 0.2048 0.335098 -0.2877 1.460396 N=35,541 
 between  0.2640 -0.2301 1.460396 n=2,825 
 within  0.21941 -1.28662 1.6530 T-bar=12.5809 

 
SDME_W overall 0.2097 0.6959 0 5.35955 N=30,911 
 between  0.5324 0 5.35955 n=2,772 
   0.4274 -3.7037 5.2414 T-bar=11.1512 
       
SDBE_W   overall 0.0927 0.2110 -0.2877 1.460396 N=34,893 
 between  0.1418 -0.1438 1.460396 n=2,814 
 within  0.1696 -1.02412 1.48420 T-bar=12.400 

 

   Independent variables 

LNTAC overall     5.926     1.403    -0.400    12.608 N=25,264 
 between      1.259     0.693     9.718 n=2,779 
 within      0.652     0.333    11.225 T-bar=9.091 
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LNEBC    overall     5.524     1.833    -1.109    12.594 N=14,500 
 between      1.535 0    11.198 n=2,261 
 within      1.073    -1.468    11.848 T-bar=6.413 

 
TAC    overall   1,059.20 3,588.064    0 299,076.4 N=25,279 
 between  1,785.163     2 35,996.24 n=2,779 
 within  2,896.062 -33,614.6 264,139.4 T-bar=9.091 

 
EBC    overall 1,059.954 4,337.015 0 294,761 N=14,555 
 between  2,589.405 0 73,000 n=2,265 
 within  3,503.95 -31,165.1 259,653.9 T-bar=6.426 

 

      Control variables 

AGE      overall    50.953     6.147 23 82 N=25,255 
 between      5.477 28 73 n=2,776 
 within      3.757    22.150    72.536 T-bar=9.098 

 
LNTA     overall    11.952     3.079 0    21.836 N=36,512 
 between      2.803     5.443    21.115 n=2,830 
 within      0.861     2.481    17.219 T-bar=12.902 

 
LNMTB_W   overall     0.010     1.058    -4.605     2.763 N=31,608 
 between      0.880    -4.039     2.763 n=2,786 
 within      0.646    -5.125     4.161 T-bar=11.345 

 
TANG    overall     0.215     0.253 0 1 N=36,510 
 between      0.226 0     0.971 n=2,830 
 within      0.112    -0.686     1.103 T-bar=12.901 

 
TBD    overall     7.688     3.881 1 33 N=25,645 
 between      3.370 2    30.500 n=2,829 
 within      1.202    -1.254    18.313 T-bar=9.065 

 
GENDIV   overall     0.047 0.143 0 1 N=25,347 
 between  0.124 0 1 n=2,819 
 within  0.095 -0.824 0.981 T-bar=8.991 

 
LNSEREV_W  overall    -1.642     3.655   -11.072    8.031 N=17,819 
 between      3.582   -11.072    8.031 n=2,158 
 within      1.135    -18.836     9.490 T-bar=8.257 

 
PROF_W    overall    -0.012     0.348    -0.844     0.878 N=33,290 
 between      0.335    -0.844     0.878 n=2,711 
 within      0.203    -1.610     1.495 T-bar=12.280 

 
FINCRI   overall     0.095     0.294 0 1 N=59,430 
 between  0     0.095     0.095 n=2,830 
 within      0.294 0 1 T-bar=21 

 
DRC      overall     0.307     0.461 0 1 N=25,645 
 between      0.389 0 1 n=2,829 
 within      0.269    -0.643     1.257 T-bar=9.065 
       

Table 1 provides descriptive statistics on the variables used in this research. 
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As stated in the literature review, base salary accounts since the early 1990s for a decreasing 

percentage of total compensation. (Conyon & Murphy, 2007) Figure 8 in Appendix F provides 

evidence that this has not been the case for the data set used in this research.  

4.2 Regression results 

4.2.1 Results association between compensation and capital structure 

This part of the research describes the results of the first part of the analysis and elaborates on 

these results. In order to find the appropriate type of panel data regression, a Hausman test has been 

performed. The Hausman test is a statistical test that provides evidence for the decision between 

using the fixed effects model or the random effects model. (Wooldridge, 2012) The null hypothesis 

is that the random effects model should be used. Results of the Hausman test are unreported, but 

for each dependent variable, the p-value is below 0.05, meaning that the null hypothesis will be 

rejected and therefore that a fixed effects model will be used.  

The first hypothesis predicts a significant relation between the total annual compensation of 

directors and the different debt-to-equity ratios used in this study. In Table 12 in appendix G, the 

results of the fixed panel data regression analysis are shown, without including the control 

variables. Each of the independent variable has a negative sign, and all but the LDBE show 

significant (at the 1% level) results. The explanatory power of this first model is very low, R-

squared for the long-term debt to equity ratios are 0.00 and for both short-term debt-to-equity ratios 

the R-squared is 0.01. Although it may seem surprising to see that the constants are all negative, it 

is not. This is due to the logarithmic nature of the dependent variables. These values range between 

-2.015 and -1.551 which corresponds to respectively a (non-logarithmic) value of 0.133 and 0.212. 

Table 2 below shows the results of the first analyses, with all different dependent variables and 

including the control variables. All analyses show a negative relation and show significance at the 

1% level, which is in line with prior literature. Coefficients for the relation between TAC and both 

short-term debt-to-equity ratios are larger (more negative) than the coefficient on both long-term 

debt-to-equity ratios. Practically all of the (statistically significant) coefficients for the control 

variables show the expected sign. Several control variables are not significantly related to the 

capital structure measures used in this study. AGE, GENDIV, DRC, TBD and SEREV are found 

to be not significant. Notable regarding these variables is that almost all are relatively manager 

specific, except for SEREV. The other control variables (TA, MTB, PROF, FINCRI and TANG) 
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show significant coefficients related to at least  two of the used debt-to-equity ratios. One striking 

result is that the coefficient of TA on both short-term debt to equity ratios is negative (predicted 

was a positive relation) and significant. A second remarkable result is that the four control variables 

suggested by Frank and Goyal (2015) are all significantly related to capital structure. 

The models of the capital structure ratios including MVE show a R-squared of 0.20 and 0.14 for 

respectively long-term debt and short-term debt and therefore are moderately explanatory. Long-

term debt and short-term debt based on the book value of equity both show a R-squared of 0.02 

and are therefore limited explanatory.  

Table 13 in Appendix G reports the regression analysis including several lagged values of the 

independent variable. The results show that there are no large differences of the coefficients of the 

independent variable, all of these remain negative and insignificantly. None of the lagged variables 

show a significant (at the 1% or 5% level) coefficient. Three previous periods have been chosen 

due to the limited significance level of the second lagged variable in this model (significance at the 

10% level).  

An additional test has been performed to examine whether there is a relation between lagged 

values of the TAC and current value of the debt-to-equity ratios. This test examines whether there 

is a causal relation between the variables, the so-called granger causality test. Granger causality 

tests whether one of the variables is causally predicting the other and that ñώ is causing ὢ if we 

are better able to predict ὢ using all available information than in the information apart from ώ 

has been usedò (p.428). (Granger, 1969) The results of this test are shown in Table 14 in Appendix 

G. Several numbers are shown bold, those are the numbers that are important related to this part. 

All three lags of TAC are (significantly) important for LDME, the third lag of TAC is significantly 

related to LDBE and the first lag of TAC is significantly related to SDME. These findings show 

that those (five) particular lagged versions of TAC cause a decline in debt-to-equity ratio (with the 

exception of the second lag of TAC on LDME which is positive). Another interesting results from 

this Granger Causality test is that there is a negative and significant coefficient of the first lag of 

LDBE on TAC (shown in italic) and therefore that LDBE influences TAC.  

In a final test, a dummy variable for LTIPS has been included. Including this dummy variable 

does not lead to major changes in the relation between TAC and the debt-to-equity ratios and the 

results are therefore unreported. The dummy variable is found to be significant for both short-term 

debt-to-equity ratios.  
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TABLE 2: PANEL DATA ANALYSIS RESULTS RELATION MANAGERIAL COMPENSATION AND CAPITAL 

STRUCTURE 

 Expected sign LNLDME LNLDBE LNSDME LNSDBE 

LNTAC - -0.112 -0.111 -0.141 -0.142 

  (3.74)** (3.68)** (4.26)** (4.27)** 

AGE + 0.005 0.005 0.009 0.009 

  (0.80) (0.78) (1.24) (1.24) 

LNTA + 0.289 0.285 -0.192 -0.199 

  (4.00)** (3.91)** (2.85)** (2.96)** 

LNMTB  W - -0.965 0.051 -0.963 0.054 

  (21.82)** (1.13) (20.86)**  (1.16) 

PROF_W - -0.273 -0.260 -0.390 -0.386 

  (2.09)* (2.01)* (2.05)* (2.03)* 

FINCRI + 0.168 0.171 0.071 0.072 

  (3.23)** (3.28)** (1.26) (1.27) 

GENDIV - 0.188 0.188 0.428 0.419 

  (0.56) (0.56) (1.51) (1.47) 

DRC +/- -0.160 -0.155 0.077 0.079 

  (1.69) (1.64) (0.88) (0.91) 

TBD - -0.004 -0.002 0.020 0.021 

  (0.17) (0.07) (1.01) (1.09) 

TANG + 0.933 0.935 0.905 0.911 

  (3.31)** (3.31)** (2.74)** (2.75)** 

LNSEREV  W - -0.022 -0.019 -0.038 -0.036 

  (0.91) (0.79) (1.32) (1.25) 

CONSTANT  -5.793 -5.754 -1.018 -0.921 

  (6.13)** (6.02)** (1.21) (1.09) 

R-squared  0.20 0.02 0.14 0.02 

Observations  8,426 8,426 8,853 8,853 

Table 2 present the results of the panel data analysis on the relation between managerial compensation and capital 

structure. The four debt-to-equity ratios are shown in each separate column. LNLDME, LNLDBE are (natural logarithmic) 

long term debt-to-equity ratio based on respectively market value and book value of equity. LNSDME and LNSDBE are 

(natural logarithmic) short term debt-to-equity ratios based on respectively market value and book value of equity. LNTAC 

is the main independent variable and is the natural logarithm of Total Annual Compensation. AGE is age of the director. 

LNTA is a proxy for firm size (Total Assets). LNMTB W is the winsorized market-to-book ratio (natural logarithm). PROF 

W is proxy for profitability. FINCRI is a dummy variable indicating the financial crisis (2007 and 2008). GENDIV is proxy 

for gender diversity on the board. DRC is a dummy variable whether the CEO has a dual role as CEO and chairman of the 

Board of Directors. TBD is total member in the Board of Directors. TANG is a proxy for tangibility of the firmsô assets. 

LNSEREV W is winsorized (and natural logarithm) of ratio selling expenses divided by revenues. T-values are given in 

parentheses. * p<0.05; ** p<0.01 
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Figure 1 below tries to shows these results graphically. However, the graphical results are not in 

line with the results from the regression analysis in Table 2. The deviation from the mean for both 

long term debt-to-equity ratios is higher for the highest two quartiles. The average of these long 

term debt-to-equity ratios is higher than the average of the lowest two quartiles. This could be an 

indication that there exists a positive relation between TAC and both LDME and LDBE. The 

boxplots of the two highest quartiles are also slightly above (at least the mean) of the boxplots for 

the lowest two quartiles. Figure 1 however is in line with the correlations as shown in Appendix 

D. 

 
Figure 1: BOXPLOTS FOR EACH OF THE DIFFERENT DEPENDENT VARIABLES. THE NUMBER ON THE 

HORIZONTAL AXIS ARE INDICATORS FOR THE QUARTILES OF TOTAL ANNUAL COMPENSATION (WITH 1 BEING 

THE LOWEST QUARTILE AND 4 BEING THE HIGHEST). OUTLIERS ARE EXCLUDED FROM THE MODEL. 

 

Figure 2 through 5 below show scatterplots of the distribution of each of the dependent variables. 

These graphical results are in line with the correlation coefficients shown in Appendix D. The 

plotted lines in both the figure for long term debt ratios are upward sloped (results from the 

regression analysis show a negative sign). The plotted line in Figure 4 is also slightly upward 

sloping and the plotted line in Figure 5 (SDBE) is slightly downward sloping. That the line in 

Figure 5 is downward sloping is not in line with the Pearson correlations from Table 8, all other 

figures do show the expected direction (according to the Pearson correlation). According to the 
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Pairwise correlation, Figure 4 is expected to be downward sloping and therefore this is not in line 

with this expectation. All others are in line with the Pairwise correlation. 

 

 

 

 

 

  

FIGURE 2: SCATTERPLOT LDME LNTAC FIGURE 3: SCATTERPLOT LDBE LNTAC 

FIGURE 4: SCATTERPLOT SDME LNTAC FIGURE 5: SCATTERPLOT SDBE LNTAC 


