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ABSTRACT
Capital structure has long been debated in theory and empirical studies. Capital structure decision is of utmost importance for non-financial companies because it represents a key part of the financial strategy. The dynamics of capital structure is investigated in this study for companies in four European countries: France, Germany, the Netherlands and UK. Non-financial firms are assumed to have target debt ratios and they tend to follow this ratio. The target debt ratio is determined by firm specific variables, which are influenced by institutional, legal and macroeconomic factors specific to each country. Changes in capital structure are influenced by the financial position of a firm at a specific point of time, its cash flows and its stock returns. The adjustment process is determined by the target debt ratio, the distance between the actual and the target ratio and also by firm-specific factors. 
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Chapter 1

Introduction

Capital structure decisions are of utmost importance for non-financial companies because they are a key part of the financial strategy. Determining and choosing the optimal mix of debt and equity influences the overall performance of the company on the long term and in the same time gives signals to investors, competitors and any other parties interested in the company. 

The main purposes of this study are to research how firms set up their target debt ratios, how these ratios differ across firms and across industries; what factors influence the changes in capital structure over time and how capital structure decisions are taken in practice. For this study a sample data formed of companies from four different European countries is used.  Results will be compared across countries and also with previous studies undertaken on this topic. The main goal is to investigate the differences between theory and practice, and to what extent strategies used in practice differ from the theoretic models.  The main contributions of this paper are analysis of leverage with a new estimate Net debt/EBITDA which is used often in practice, quarterly data analysis to observe the effects on short-time periods of time, analysis across countries, industries and across high and low growth firms. 
Firms are assumed to have target debt ratios and they tend to adjust their capital structure towards these ratios. Determinants of target debt ratios are analyzed. Further on the adjustment process to the target debt ratio is investigated. The main determinants of capital structure are firm-specific variables, which are influenced by institutional, legal and macroeconomic factors specific to each country. The evolution of the debt ratios is influenced by cash flows, financial position, stock returns, target ratios, distance between the actual and target ratio and other firm-specific variables. The results of the analysis give an insight into how managers make capital structure decisions in practice and what factors influence these decisions. 

Capital structure theory consists of two main ways of determining the capital structure of a company: the static trade-off theory and the pecking order theory. According to the trade-off theory, firms choose between the benefits and costs of debt financing. In case of the pecking order model, firms choose first internal funds to finance new investments and then choose external debt. 
The study focuses on firms from the following countries: France, Germany, the Netherlands and UK. The sample consists of around 200 firms from the previously mentioned countries. Financial firms are excluded from the sample because their capital structure differs significantly from non-financial firms’ capital structure. All firms are listed and they have a market capitalization above 300 million EUR. The data was collected from Thomson One Banker financial database. 

Prior to collecting the data, a preliminary study was performed on several listed companies from the above mentioned countries. Quarterly financial reports and analysts presentations were analyzed in order to get an insight into how capital structure is taken and what factors influence this process. 

Following previous models in the literature about target capital structure, the data is analyzed with the Tobit regression model and also the standard OLS estimator.  The Tobit model was used in estimating the target debt ratios because the dependant variable, which is observed debt ratio has values clustered around one point and its values are dispersed over the [0,1] interval. 

The target debt ratio is determined by several firm specific variables: size, tangible assets, intangible assets, growth opportunities, profitability, and business risk and industry type. After determining the target debt ratio, two more variables are constructed: the deficit variable and the change in target. 

The deficit variable and the change in target are used as dependent variables in standard OLS regressions to investigate the adjustment process and the evolution of the capital structure over time. Cash flows, financial position, stock returns, firm-specific variables are used in the OLS regressions as independent variables. 

The results of the analysis give an insight into how capital structure decisions are made in each country. Differences among the countries under study in respect of the macroeconomic environment, financial market, institutional and legal context are considered. The main determinants of capital structure are: size, tangibles, intangibles, growth opportunities, profitability and risk. The results are in line with previous empirical studies like Titman, Wessels in 1988; Rajan, Zingales in 1995 or Wanzenried in 2006. Capital structure determinants vary in impact across countries and industries. Models using Net debt/EBITDA ratios and market values of leverage describe best these relationships. Investments, cash flows and stock returns influence capital structure over time and across high and growth firms. Target ratios and debt deficits are the most important determinants of the adjustment process towards the optimal ratio over time. 
This paper is organized as following: chapter one includes a brief literature review on capital structure theory and hypotheses, chapter two includes the research method design, description of the model used and data. Chapter three presents the main results of the analysis, interpretation and discussions. 

1.1. Literature Review

Capital structure policy deals with financing of firm’s activities with debt, equity and intermediate securities (D.Brounen et al.  2006). Finance literature consists of several theories that support the capital structure policy: the trade-off theory of capital structure choice, asymmetric information explanations of capital structure and agency costs. 

The first important contribution brought to the capital structure theory is the paper of Modigliani and Miller in 1958. According to them, the way of choosing the capital structure has no influence on the value of the firm, in the absence of taxes, bankruptcy costs, and asymmetric information and in an efficient market. It doesn’t matter if the firm is financed with stock or debt. Dividend policy also has no impact on the value of the firm. 
There are two main ways of thinking about capital structure:

1. A static tradeoff framework, in which the firm sets a target debt-to-value ratio and gradually moves towards it, similar to the way that a firm adjusts dividends to move towards a target payout ratio. (Myers, 1984). 

2. A pecking-order framework, in which the firm prefers internal financing to external financing, and debt to equity if it issues securities. In this view, the firm has no well-defined target debt-to-value ratio. (Myers, 1984). 

The Static Tradeoff Theory of Capital Structure Choice 

A firm’s optimal debt ratio is determined by a tradeoff of the costs and benefits of borrowing, holding the firm’s assets and investment plans constant. The firm is balancing the value of interest tax shields against various costs of bankruptcy or financial distress. The firm is supposed to substitute debt for equity or equity for debt until the value of the firm is maximized (Myers, 1984). 

If there were no costs of adjustment, each firm’s debt-to-value ratio would be its optimal ratio. But there are costs of adjustment, and also lags in the adjustment process. Large adjustment costs could explain the variations in actual debt ratios. But usually the adjustment costs are not a concern mentioned in this theory (Myers, 1984). 

According to Miller, in his paper “Debt and Taxes”, personal income taxes paid by the marginal investor in corporate debt just offset the corporate tax saving. This model could explain the dispersion of actual debt policies. The Modigliani Miller theory states that any tax-paying corporation gains by borrowing, the greater the marginal tax rate, the greater the gain. 

The costs of financial distress influence the static tradeoff theory. These costs include the legal and administrative costs of bankruptcy, moral hazard, monitoring and contracting costs. 

The Pecking Order Theory 

This theory states that firms prefer internal financing to external financing because they use the internally generated earnings to fund further activities and future projects. The most important factor driving this behavior is the financial flexibility they hope to maintain. They want to be able anytime to borrow external funds in case internal ones are not sufficient. Usually small firms borrow externally when internal funds are insufficient. They adapt their target dividend payout ratios to their investment opportunities. Dividend policies and unpredictable fluctuations in profitability and investment opportunities mean that internally-generated cash flow may be more or less than investment outlays. If it is less, the firm first draws on its cash balance or marketable securities portfolio. If external finance is required, firms issue the safest security first. They start with debt, then hybrid securities and then equity. There is no well-defined target debt-equity mix, because there are two kinds of equity, one at the bottom, one at the top of the pecking order. The debt ratio of each firm reflects its cumulative requirements for external finance (Myers, 1984). 

External financing with asymmetric information

Suppose that there is information asymmetry and capital markets are perfect and semi-strong efficient. MM’s Proposition states that “the stock of debt relative to real assets is irrelevant if information available to all investors is held constant”.  In case of external financing, the cost of administrative, underwriting cost and under pricing of new securities usually are considered. But when asymmetric information is present, another cost could be incurred: the possibility that the firm will choose not to issue and pass up a positive-NPV investment. This cost could be avoided if the firm can retain enough internally-generated cash to cover its positive-NPV opportunities (Myers, 1984). 

When the firm wants to use external financing, it is better to use first debt than equity securities, as debt is considered safer than equity. The general rule is “issue safe securities before risky ones” (Myers, 1984). 

Equity prices are considered important when planning an issue of new equity. D.Brounen et. al. in 2006 showed in their study that recent rises in stock prices favor the issuance of new stock in the US and the UK, while in other countries in Europe this fact is not so important. 

Signaling models state that firms can signal quality to investors using their capital structure decisions (Ross, 1977; Leland and Pyle, 1977). 

Convertible debt can be used to attract investors who are uncertain about the firm’s risks (Brennan and Kraus, 1987). According to the study made by D.Brounen et al., this is important when considering convertible debt. 

Managers try to time the issues because they expect that economy-wide interest rates may change. This has a smaller effect in European countries, compared with the US. (D.Brounen et al, 2006). 

Facts about Corporate Financing Behavior

1. Internal vs. external equity. Usually investment outlays are financed by debt issues and internally-generated funds. New stock issues play just a small part. This fact is suggested by the pecking order hypothesis. Static tradeoff theory could explain this fact by the transaction costs of equity issues and the favorable tax treatment of capital gains relative to dividends. This would make external equity expensive. Firms might go above their target debt ratios. 

2. Timing of security issues. Firms try to issue stock when securities prices are high. 

3. Borrowing against intangibles and growth opportunities. There is empirical and indirect evidence that firms which have valuable intangible assets or growth opportunities tend to borrow less than firms who hold mostly tangible assets (Long and Malitz). 

4. Exchange offers. According to a study made by Masulis, stock prices rise, on average, when a firm offers to exchange equity for debt and fall when they offer to exchange equity for debt. This might be a tax effect. If firms are willing to exchange debt for equity the firm’s debt capacity might have increased. This would signal an increase in firm’s value or a reduction in firm risk. Therefore, a debt-for-equity change would be good news, and the opposite exchange bad news (Masulis). 

5. Issue or repurchase of shares. Several studies made by Korwar, Asquith and Mullins, Dann and Mikkelson, Vermaelen, DeAngelo and Rice, showed that on average, “stock price falls when firms announce a stock issue. Stock price rises, on average, when a stock repurchase is announced”.  
The existence of target debt ratios has been studied by Marsh and Taggart. They found that firms adjust towards a target debt-to-value ratio. 

Risky firms tend to borrow less, other things equal. Long and Malitz and Williamson found significant negative relationships between unlevered betas and the level of borrowing. However the evidence on risk and debt policy is not enough to be convincing.

Taxes could have an influence on the debt policy but there are no studies clearly demonstrating this relationship. 

Agency Costs

Agency costs influence the capital structure. They are considered as part of the static tradeoff theory, based on asymmetric information and problems between bondholders and shareholders. Agency problems differ across countries. La Porta et al. 1998 discuss the institutional details for many countries regarding the protection of shareholders and creditors. 

Myers in 1977 studied the underinvestment problem, which is an agency problem that appears when debt is overhang. Firms that have good growth opportunities will not start new projects if leverage is high. The motivation behind this is that the bondholders will benefit more than the shareholders. 

Another agency problem is asset substitution, because shareholders prefer high-risk projects because they can fully profit from the upside potential. Bondholders have a fixed claim and prefer projects with lower risk (Leland and Toft, 1996).

Capital structure choice is influenced by conflicts between managers and equity holders. Jensen (1986) found that managers may have incentives to strive for firm growth by adopting negative NPV projects. Managers may work less efficiently because they are partial or no owners of the firm. Debt is considered to be a disciplining device, through its fixed obligations. Debt could mitigate the agency problems. 

Other factors that influence the capital structure include: product market and industry factors, control contests, risk management and practical, cash management considerations. 

Market timing hypothesis 
Market timing refers to the fact that managers time the equity markets by looking for ‘windows of opportunities’ when they want to change their capital structure. Usually firms issue equity when market values are high and firms repurchase equity when their market values are low. According to studies made by Baker and Wurgler, 2002, market timing has large, persistent results on capital structure. 
Other study by Hovakimian et al., 2003, revealed that high stock returns increase the probability of equity issuance but have no effect on target leverage. 
Determinants of capital structure

1. Growth opportunities

Previous studies on capital structure choice demonstrated that firms that have high growth opportunities have less debt, meaning low debt to equity ratios. One explanation is the fact that in case of bankruptcy, the value of growth opportunities will be almost zero (Jensen 1986; Myers 1977). Growth opportunities are usually measured by the market-to-book ratio of total assets; therefore high ratios indicate growth opportunities. Usually there is a negative relationship between the growth opportunities and the debt level, but there are exceptions from this rule when high growth firms have high leverage levels. 
2. Size 

Large size companies are believed to be less prone to bankruptcy because they are usually more diversified and therefore their cash flows are more stable over time. Most of the studies found a positive relationship between the size of the company and its leverage. Large companies have also easier access to the capital markets and can borrow under better conditions than small firms.  
3. Profitability 

Studies made on this relationship found controversial results. According to the pecking order model, firms that are profitable will have more internal financing that they could use and therefore there is a negative relationship between leverage and profitability. (Harris and Raviv, 1991; Rajan and Zingales, 1995) According to the trade-off theory, there is a positive relationship between profitability and leverage because firms want to benefit from the advantages of debt, for example the tax shield. They can easily obtain external financing (raise debt) because their past and current profitability indicates good future profitability; therefore good probability of paying back the debt. 
4. Tangible assets 

Most of the studies found a positive relationship between tangible assets and the level of leverage. Tangible assets are expected to have a significant impact on the financing decisions as they have more value in case of bankruptcy than intangible assets and they are less prone to information asymmetries. 
5. Risk and financial distress

Under the context of this study, risk is used as an explanatory variable of the amount of debt. 

Leverage increases the volatility of the net profit. Firms with high operating risk can lower the volatility of the net profit by reducing the level of debt; therefore bankruptcy risk will decrease and they can fully benefit from the tax benefit. According to the pecking order theory, there is a negative relationship between operating risk and leverage. Sometimes there is a positive relationship between risk and leverage, in line with agency costs or asymmetric info theory. 
Taxes

Companies are interested in borrowing debt because they can benefit from the tax shield. 
6. Financial markets 
The type of the financial market and the state of development appear to influence the capital structure choice. Countries where financial market is developed and efficient tend to use more equity in their capital structure. Countries that have the bank system more developed and the influence of financial intermediaries is persistent tend to use more debt in their capital structure (La Porta et. al. 1998). 
7. Macroeconomic variables 
Macroeconomic environment influences the firm-specific variables of firms and therefore it has an impact on their capital structure. The state of economic development of a country, growth rate of GDP, inflation rate, key interest rates set by the Central Bank influence the choice of managers regarding the optimal mix of debt and equity (Wanzenried, 2006). 
8. Institutional and legal context 
Each country has its own institutional and legal system characteristics. The efficiency of the legal system, bankruptcy law, fiscal treatment, ownership concentration, accounting standards have an impact on capital structure choice (La Porta et. al. 1998).
Empirical studies on capital structure 

Several empirical studies have been made on the capital structure of companies, the determinants of corporate financing behavior and their dynamics of the target debt ratios. The first was the famous paper of Modiliani and Miller in 1958; which states that subject to some conditions the impact of financing on the firm value is irrelevant. Later studies followed: Rajan and Zingales (1995) which investigate capital structure determinant across seven countries; studies on the dynamic nature of capital structure decisions by Taggart (1977), Marsh (1982), J and Haris (1984); dynamics of capital structure decisions by Kremp (1999), Miguel and Pindado (2001), Ozkan (2001). 

One recent study is made by Gaud et. all and concerns the capital structure of Swiss companies. Their results show that the size of companies and tangible assets are positively related to leverage; while growth and profitability are negatively related to leverage. Both theories of capital structure choice are explaining this behavior. They demonstrated that Swiss firms adjust to a target debt ratio, but much slowly than other countries, possibly due to the institutional context of the country. 

Cash flows, investment expenditures and stock price histories affect debt ratios and lead firms to deviate from the target suggested by traditional trade off theories, as investigated by Kayhan and Titman in 2006. They have a substantial influence on changes in capital structure. Over time, capital structures tend to move towards target debt ratios, consistent with trade off theories of capital structures. 

The effect of stock returns on debt-equity ratios has been investigated also by Welch.  The results show that stock returns explain 40% of debt ratios dynamics. The stock price effects explain debt-equity ratios over long time frames. Over one year period poor performance leads to more debt issuing; while good performance leads to more equity issuing. If a company had poor stock price performance, it tends to issue more debt; if a company had good stock price performance it tends to issue more equity.

Studies on dynamics of capital structure and speed of adjustment to the target revealed that firm-specific factors as well as macroeconomic factors influence the adjustment process (Drobetz, Wanzenried 2006). They used as macroeconomic factors interest rates and inflation rate. Other macroeconomic data that might be used is: economic growth, money supply and exchange rates.  According to Ozkan, the adjustment process changes over time at different speeds of adjustment. 
Institutional differences among countries have an impact on the choice of capital structure and can explain the variation in capital structure across different countries, according to Demirguc-Kunt, Maksimovic (1999), Wanzenried (2006) and Jong et al. (2008). Country specific variables include: legal enforcement, shareholder/creditor right protection, market/bank-based financial system, and stock/bond market development and growth rate in a country’s GDP.
More developed financial markets, greater efficiency of the legal system and better protection of shareholders have a positive effect on the speed at which firms adjust their capital structure towards the target. Higher economic growth and higher inflation rate positively affect the speed of adjustment to the optimal capital structure, according to the study made by Wanzenried, in 2006. 

Surveys on the practice of corporate finance 
One study on capital structure policies in Europe was made by D.Brounen, A. de Jong and K.Koedijk in 2004. They made a survey among 313 CFO on capital structure choice. They studied firms from four European countries: the UK, the Netherlands, France and Germany. The results of this study are compared with other study regarding the practice of corporate finance made in US by Graham and Harvey in 2001. The main result of the study is that financial flexibility is the main determinant of the capital structure. The static trade-off theory is moderately confirmed. They find evidence that moderately supports the pecking order theory and no convincing evidence for agency problems and signaling. Other result is that influence of the quotation to a stock exchange is relevant only for listed firms and financial markets influence capital structure choice. 

Another survey similar to Graham and Harvey is the one made European managers from 16 countries, done by Bancel & Mittoo in 2004. They investigate determinants of capital structure and the role of legal institutions in explaining the financing policies. Institutional environment is also analyzed in relation to determinants of capital structure. The role of different institutions in explaining differences in leverage across countries was examined in several studies. According to La Porta et all (1997, 1998) the legal system is the main determinant of the availability of external financing in a country. Common law system offers better quality of investor protection than civil-law systems. Maintaining a debt-to-equity ratio is important, according to the trade-off theory. They find strong evidence that debt policy factors vary systematically with the quality of the legal system in the country. 
Other study on international capital structure was made by Rajan and Zingales in 1995. They investigate capital structure determinants in seven countries: US, Japan, Germany, France, Italy, UK, and Canada. Besides firm-specific determinants of leverage, they investigate the institutional differences among these countries. Bank oriented countries are: Germany and France. Market oriented countries are: UK and US. Differences in leverage are not explained by institutional differences among these countries. Institutional differences do not have a significant role in explaining the difference among capital structure of companies from the countries analyzed.

1.2. Hypotheses 
Based on existing literature on target capital structure and dynamic models of capital structure, the following hypotheses are formulated and further tested. 
Hypothesis 1 Capital structure decisions are mainly determined by firm-specific variables, which are influenced by each country’s specific characteristics. 

The main determinants of capital structure are considered to be: size of companies, tangible assets; which include property, plant and equipment and inventories, intangible assets, growth opportunities, profitability and the business risk measured by the variability in internal cash flows. According to previous empirical studies on determinants of capital structure by Rajan and Zingales in 1995, Titman and Wessels in 1998, size, tangible assets are positively correlated to leverage; while intangible assets, growth, profitability and risk are negatively correlated to leverage. Looking at institutional, legal and macroeconomic characteristics of each country might explain better determinants of capital structure (La Porta et. al., 1998 and G. Wanzenried, 2006). Therefore, the type of financial system can ease the accessibility to financing with equity, bonds or bank loans. The application of law, creditors’ protection and investors’ protection could explain preferences for equity and debt financing as well as agency costs between shareholders and bondholders. The macroeconomic conditions influence the adjustment process towards the target ratio over time, according to the study by W. Drobetz and G. Wanzenried in 2006. 
Hypothesis 2 Target debt ratios differ across the four countries under study and across industries firms belong to. 

Firm-specific variables that influence the capital structure have different impacts over the four countries under study. Although the same variables determine the capital structure in the countries under study, their importance into setting up the capital structure is quite different (de Jong A. et. al., 2008). This fact is observed by looking at the target debt ratios that are obtained by regressing firm-specific variables on actual debt ratios. Target ratios differ across industries as well, some industries being more leveraged than the others. Taking into consideration the current financial crisis, it is interesting to how firms react and if capital structure decisions are affected. According to Mario Monti, President of Bocconi University and former European Commissioner, “if the world economy is in crisis, the market economy is in even bigger crisis (…). The key question for market economies – and even perhaps democracies- is whether they will master the inequalities caused by globalization”. 
Hypothesis 3 Financial position of firms, investments, their cash flows and stock returns have a significant impact on the capital structure dynamics over quarterly periods of time.

Financial position refers to the new debt issues and new equity issues over a period of time that could impact the capital structure choice and produce movements in the target capital structure. Firms that have higher financial deficits, meaning that they raise external financing, tend to increase their debt ratios, according to Shyam-Sunder and Myers (1999). This behavior is consistent with the pecking order theory of financing by Myers and Majluf (1984). The availability of cash flows also influences the dynamics of capital structure, by determining firms with higher profits to lower their leverage, according to the pecking order financing model (Titman and Wessels, 1988; Donaldson (1961), Myers (1984). Stock returns influence the financing behavior because firms tend to issue equity after periods of stock price increases and tend to repurchase shares after stock price decreases, as found by Graham and Harvey’s 2001 survey. This was found also by Hovakimian et. al. in 2001 and Welch in 2004. 
Hypothesis 4 Firms behave as though they have a target debt ratio and tend to adjust towards this ratio over quarterly periods of time. 

Firms tend to have a target debt ratio that they want to maintain. In practice, therefore, it’s not always easy to maintain such a target, as firms restructure their capital over time, due to changes in the underlying variables. According to Banjeree et. al. (2004), the speed of adjustment to the target ratio, also known as transaction cost, depends on firm-specific factors like: size, growth opportunities, the target debt ratio and the distance between the actual and the optimal debt ratio. The target debt ratio coefficient indicates the speed of adjustment towards the optimal capital structure; a higher coefficient indicating a higher speed of adjustment, whereas a lower coefficient indicating a lower speed of adjustment (Wanzenried, 2006). This process is influenced by external factors, like the macroeconomic environment, the legal system and the type of financial system. A better position of the economy in the business cycle could determine a faster adjustment towards the optimal debt ratio, as demonstrated by Drobetz, Wanzenried in 2006. Because of the current global crisis, firms might not adjust so quickly towards their targets. According to Jacques de Larosiere, PNB Parisbas, “much will depend on the speed and the intensity of the de-leveraging process. The most indebted parts of the private sector will suffer most”. 
Chapter 2

Research Method Design and Data

2.1. Research method 

The main goal is to investigate the main determinants of capital structure of firms, how the debt ratios change over time and how firms adjust to their target capital ratios. My empirical methodology is closely related to partial adjustment models and other studies that have been made in the literature, like Kayan and Titman (2006), and G. Wanzenried (2006). Following these models, I estimate the determinants of debt change in two steps. In the first step, I estimate the target debt ratio, as the predicted value from a regression of debt ratios on firm specific variables that determine the target debt ratios. Next, I construct the leverage deficit variable, which is the difference between the target leverage ratio and the actual leverage ratio at the beginning of the period and the change in target, defined as the difference between the target ratio at the end and beginning of the period. 
In the second step, I estimate a regression of changes in the debt ratio on the estimated leverage deficit, changes in the target debt ratio and other variables like: investments, financial position, cash flows, stock returns, profitability, size, leverage deficit and the change in the target.
Step 1: Estimation of the target debt ratio 

The target debt ratio will be estimated from a regression of debt ratios on variables that are believed to have an influence in the capital structure choice and which were used in previous studies about capital structure. The method used in this step is Tobit regression model that estimates a regression of the debt ratio on a series of variables that are proxies for firm characteristics. The Tobit model was chosen for this step because the debt ratios have values that fluctuate between 0 and 1. They are clustered around zero; usually the ratio is smaller than 1. The standard OLS regression is also used in this step, when estimating the Net debt/EBITDA target ratio. In this case this is the best method because the values of this ratio do not cluster around one value or interval and they are very volatile. 

The variables to be used in the regression are: the size of the company, tangible assets, intangible assets, growth opportunities, profitability, and business risk and dummies variables that proxy for the industry.  Another variable that is considered to have a strong effect on the capital structure choice is the tax rate, as demonstrated in previous studies. I will not take this variable into account because of the lack of data regarding the taxes. 

I consider that the target debt ratio can be explained by the following variables: 
Target debt ratio= f (size, tangible assets, intangible assets, dummy variable for intangible assets; growth opportunities, profitability, business risk, industry dummy variables) 
Third proxies will be used for the target debt ratio: book values debt ratio, market values debt ratio and Net debt/EBITDA. Book values debt ratio is defined as the ratio of total debt to total assets; where total debt is the difference between total assets and total equity. Market values debt ratio is defined as the ratio of total debt to total debt plus the market value of equity. The third debt ratio is Net Debt/EBITDA, where net debt is calculated as following: (short-term debt + long-term debt –cash & short term investments). These three measures of leverage are used in order to control for possible spurious correlations that may result from a discrepancy between one of my measure for leverage and the debt-to-equity ratio computed by managers (Titman and Wessels, 1998). 
Size

Size of the firm will be estimated using the natural logarithm of sales. This measure is the most common used proxy for size. It has been used before in other studies by Titman and Wessels, 1998; Rajan and Zingales, 1995; Ozkan, 2001. Another possible measure for this variable could be the natural logarithm of total assets, but this way could be subject to some accounting problems, so the first method is preferred. 
Tangible assets

Tangible assets are estimated by the ratio of the sum of total PPE (property, plant and equipment) and inventories to total assets, as used by Kemp et al., 1999. The tangible assets are used as a measure of collaterals that could be used in case of bankruptcy of the firm. The more collateral a firm has the more debt it can raise. Inventories can be used together with tangible assets because debt is used partly to finance the inventories and in case of liquidation of the firm, the inventories have some value. 

Another way to estimate the proportion of tangible assets in the total assets is by the ratio of the total fixed assets to total assets (Rajan, Zingales 1995; Titman, Wessels 1988). 
Intangible assets

Intangible assets of a firm are considered to be proxies for the uniqueness of the firm and also the uniqueness of the firm’s collateral or the lack of liquidity. They are estimated as the ratio of intangible assets to total assets or by the R&D and marketing and selling expenses. The more unique products a company has it is considered to have more future opportunities of development. As it is difficult to measure the real value of the intangible assets, they can’t be considered as collateral in case of bankruptcy, so the firms can’t raise larger amounts of debt. The intangible assets variable has a significant number of missing observations. As a result, I introduced a dummy variable for intangible assets in order to proxy for the missing observations. I set the intangible assets variable to zero when this variable was not reported and the dummy variable was assigned the value of one. In cases when the intangible assets were reported, the dummy variable was set to zero. (Kayhan, Titman, 2006)
Growth opportunities

Growth opportunities are estimated by the market-to-book value of assets (M-T-B). There are other ways to proxy for the growth opportunities: the R&D expenses, marketing expenses, selling expenses, capital expenditures or P/E ratio (Titman and Wessels, 1988). I prefer the first measure as it easy to calculate it from the financial statements and because the other measures are difficult to measure from financial statements. 
Profitability 

Profitability will be estimated as EBITDA over total assets as in studies by Ozkan, 2001 or Miguel and Pindado, 2001. I expect to find a positive relation between profitability and leverage. More profitable firms are likely to benefit more from the debt tax shield and might be perceived as less risky, as consistent with the trade off theory of capital structure. A negative relation between profitability and leverage is consistent with the pecking order model of financing because managers use internal funds first and then raise external capital, leading to lower debt ratios in case of high profits. 
Business risk 

The business risk variable refers to the operating risk of the firm and the probability of having financial distress costs and bankruptcy. I define the business risk as the standard deviation of EBIT over total assets, as used by Titman and Wessels, 1988; Booth at al., 2001. Other measures of risk include: volatility of earnings, defined as the difference between the standard deviation of EBIT and the expected value of EBIT, following Miguel and Pindado (2001) and the squared difference between the firm’s profitability and the cross section mean of profitability for each year (Kremp et al., 1999). I expect to find a negative relationship between business risk and leverage, as firms with high probabilities of financial distress and bankruptcy don’t have easy access to external financing. 
Industry dummy variables

Industry dummy variables will be included in the regression in order to proxy for the industry-specific determinants of leverage not captured in the above variables. Seven main dummy variables are used: oil, fast moving consumer goods, manufacturing, transport, communications, trade, services. The base variable is the manufacturing dummy variable, because the largest number of firms in the total sample that belong to this industry. 

The target debt ratio is estimated using the following formula: 

D*T = α0 + β1*SIZE + β2*Tangible assets + β3*R&D + β4*M/B + β5*EBITDA/TA + β6*Risk +                                                                                                                                              β7* Industry dummy +ξ                               




      
D*T= the target debt ratio 
This regression will be estimated using a Tobit specification where the predicted value of the leverage ratio is restricted to be between zero and 100, following the model of Kayhan and Titman (2006). 
After the target debt ratio is estimated, the following variables will be constructed: 
The debt deficit: Ddeft-1 = Dt-1 – D*t-1 

The debt deficit variable is defined as the difference between the actual observed debt ratio at beginning of the period and the estimated target debt ratio for that period. When analyzing the quarterly data, it is the difference between the actual observed debt ratio in Q3 2007 and the estimated target debt ratio for Q3 2007. The variable will be constructed using the book values, the market values of the target debt ratio and the Net debt/EBITDA estimate of leverage.  
The target change: ∆Targett-1 = D*t – D*t-1

The target change variable is defined as the difference between the current estimated target debt ratio at period t and the estimated target debt ratio at the beginning of period t-1. When analyzing the quarterly data, it is the difference between the target leverage in Q3 2008 and the target leverage in Q3 2007. The variable will be constructed using the book values, the market values of the target debt ratio and the Net debt/EBITDA estimate of leverage.  
Step 2: The dynamics of the target leverage and regression model 

In this step I estimate a regression of changes in the debt ratio on the estimated debt deficit, changes in the target debt ratio and a series of other firm-specific variables. The goal of this step is to investigate the dynamics of the target leverage, the factors that influence these changes and the adjustment process towards the target debt ratios over time. 

The variables that will be used in this step are: the amount of investments, a proxy for the financial position of the firm, profitability, stock returns, size, debt deficit, target change. 

Variables construction:
Investments variable 

Investments variable is defined as the total amount of investment expenditures made in one year. This variable provides evidence of the investment opportunities the firms have and the extent to which they used these opportunities. When making an investment, the firm raised external debt, issued equity to finance the investment or used internally generated funds. In each case, the capital structure changed. The investments variable is calculated as the CAPEX, capital expenditures, over total assets because this measure provides evidence of the amount of capital spent on investment in new assets or upgrading existing assets. The variable is divided by the amount of assets in order to take away the size effect. 

Financial position 

Financial position variable is defined as the sum of new debt issues and the new equity issues in one year. 

FP = ∆Debt + ∆Equity 

Firms that raise more external capital, tend to increase their leverage (Shyam-Sunder and Myers, 1999). This evidence is consistent with the pecking order model of Myers and Majluf (1984). 

New debt issues and new equity issues will be calculated using the balance sheet items, as following: 

Net equity issues are the change in the book value of equity minus the change in the retained earnings; following Baker and Wurgler (2002).

Net debt issues are calculated as the change in total assets net of the change in retained earnings and net equity issues. The variable is scaled by sales or total assets to take away the size effect. 

Cash flows
Cash flows are measured by EBITDA over enterprise value of the firm. Enterprise value is defined as the sum of market equity and book debt. 

Cash flows are expected to have a significant influence on capital structure changes. Higher cash flows are expected to lead to higher debt ratios according to the trade off theory and to lower debt ratios consistent with the pecking order model of capital structure financing. 
Stock returns 

The stock return variable (r) is measured as the cumulative log return on the stock over quarter period, beginning with Q3 2007 to Q3 2008. Several studies demonstrated that managers tend to issue equity following stock price increases and tend to repurchase shares following stock price decreases (Hovakimian, Opler, Titman, 2001). This suggests that the debt ratios tend to be negatively related to past stock returns, as evidenced by Welch (2004). This variable can also be interpreted as a proxy for the market timing effect. The negative relation between book leverage and stock returns provides evidence that managers are willing to issue equity when there are high market valuations. 
Size 

The size variable is measured as the natural log of total sales. Size of the firm is included in this regression because size is expected to influence the adjustment speed to the target leverage. Therefore, larger firms are expected to adjust faster to the optimal ratio compared to smaller ones. (G. Wanzenried, 2006). Large firms are likely to have higher leverage ratios, as they are more profitable and have a larger portfolio of business units and products. This behavior is consistent with the trade off theory of financing. 
Leverage deficit and change in target 

The leverage deficit is the difference between the actual observed debt ratio and the target debt ratio. The change in target is the difference between the current target debt ratio and the target debt ratio measured at the beginning of the period. 
The regression model: 

Dt – Dt-1 = α0 + β1*I [t, t-1] + β2*FP [t, t-1] + β3*CF [t, t-1] + β4*YT [t, t-1] + β5*r [t, t-1] + β6*EBITD [t, t-1] + β7*SIZE + β8*Ddeft-1 + β9*∆Targett-1 
This regression is estimated using the standard OLS regressions, following the model of Kayhan and Titman (2006). 
An alternative to this model is to use the target debt proxy directly in the regressions, as an independent variable, together with the debt deficit, size and growth variables. This model is used to estimate the adjustment speed to the target leverage. 
The independent variables used in this analysis are described in Table 1. 
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Variable definitions

Variable Definition

Book leverage Book debt/total assets 

Market leverage Book debt/book debt+ MV equity

Net debt/EBITDA (Short-term debt + long-term debt- cash & short-term investments)/EBITDA

Size Natural log of total sales

Tangible assets  (Property, plant & equipment+ inventories)/total assets

Intangible assets Intangibles/total assets

Growth opportunities  Market-to-book ratio (MTB) 

Profitability  EBITDA/total assets

Business risk  Standard deviation of EBIT/total assets

Dummy variable for the industry  Proxy for industry characteristics

Dummy variable Intangible assets Proxy for the missing observations in the intangible assets variable

Capital expenditures CAPEX/total assets

Financial position New equity issues + New debt issues

New equity issues (Change BV equity- Change retained earnings) / Total Assets

New debt issues [Change Total Assets- (Change retained earnings + net equity issues)] / Total Assets 

Cash flows EBITDA/enterprise value

Stock returns Log return on stocks 


Preliminary research study before collecting the data 

A preliminary study has been made using quarterly financial reports and analysts presentations of several large listed companies in the four countries: the Netherlands, Germany, France and UK. The scope of this study was to investigate what information is reported about capital structure. Several companies, about one half out of 25 reported a target debt-equity ratio. Some companies reported several facts about their financing policy and strategy, like the debt level, shareholders’ funds, derivative instruments, hedges, type of debt, debt by maturity date, debt by currency, fixed-rate and floating rate debt, current and non-current financial assets. The debt ratio is calculated in different ways: net financial debt to equity known as the gearing ratio, gearing ratio excluding derivatives, EBITDA as % of sales, net debt/net debt and group equity, group equity/net debt+ group equity, net debt/EBITDA, interest coverage ratio, adjusted net debt/EBITDA adjusted, EBITDA/net interest, EBIT/net interest, equity to net debt and equity ratio, EBITDAR/net adjusted interest costs, EBIT/net interest costs.
Taking into account previous empirical studies on capital structure choice and capital structure dynamics, the expected relationships between independent and dependant variables are presented in Table 2. 
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Expected coefficients of main determinants of capital structure choice 

Dependent variables

Independent 

variables

Expected 

coefficients

Empirical studies

Capital structure determinants

Book & market values of debt ratios  Tangible assets (+)

Titman S., Wessels R., 1988; Rajan R., Zingales L., 1995; Harris M., Raviv A., 1991; 

Hovakimian A. et. al., 2001; Kayhan A., Titman S., 2006; Wanzenried G., 2006; 

Jong A. et. al., 2008

Size (+)

Titman S., Wessels R., 1988; Rajan R., Zingales L., 1995; Kayhan A., Titman S., 

2006; Hovakimian A. et. al., 2001; Jong A. et. al., 2008; Wanzenried G., 2006

Intangible assets (-)

Titman S., Wessels R., 1988; Rajan R., Zingales L., 1995; Kayhan A., Titman S., 

2006; Hovakimian A. et. al., 2001; 

Growth (-/+)

Titman S., Wessels R., 1988; Rajan R., Zingales L., 1995; Hovakimian A. et. al., 

2001; Kayhan A., Titman S., 2006; Wanzenried G., 2006; Jong A. et. al., 2008; 

Profitability (-/+)

Titman S., Wessels R., 1988; Rajan R., Zingales L., 1995; Harris M., Raviv A., 1991; 

Hovakimian A. et. al., 2001; Kayhan A., Titman S., 2006; Wanzenried G., 2006; 

Jong A. et. al., 2008; 

Risk (-)

Titman S., Wessels R., 1988; Kremp et. al., 1999; Booth et. al., 2001; Minguel A., 

Pindado J., 2001; Jong A. et. al., 2008

Capital structure dynamics 

Change in debt ratios Capital expenditures (+/-) Shyam-Sunder L., Myers S., 1999; Baker M., Wurgler J., 2002

Financial position (+)

Shyam-Sunder L., Myers S., 1999; Myers S., Majluf N., 1984; Kayhan A., Titman S., 

2006

Cash flows (-) Titman S., Wessels R., 1988; Kayhan A., Titman S., 2006

Stock returns (-)

Hovakimian A. et. al., 2001; Welch I.; 2004; Baker M., Wurgler J., 2002; Kayhan 

A., Titman S., 2006

Debt deficit (-) Hovakimian A. et. al., 2001; Kayhan A., Titman S., 2006; Fama E., French K., 2002

Target change (+) Kayhan A., Titman S., 2006

Adjustment process to target debt ratio

Change in debt ratios Debt deficit (+)

Fischer O., et. al., 1989; Leland H., 1998; Flannery M., Rangan. K, 2006; Drobetz 

W., Wanzenried G., 2006; Wanzenried G., 2006

Target ratio  (+) Wanzenried G., 2006

Growth (+) Drobetz W., Wanzenried G., 2006; Wanzenried G., 2006

Size (+/-) Drobetz W., Wanzenried G., 2006; Wanzenried G., 2007

Table 2 presents expected relationships between independent variables and corresponding dependent variables analyzed in this study, as well as some of the 

most important empirical studies conducted until present on capital structure choice and dynamics of capital structure. 


2.2. Tobit model 
Tobit model is a type of econometric model with truncated or censored error terms. These models are being used more and more in statistical analyses over different research fields. The assumption of the Tobit model is that the dependent variable has a number of its values clustered at a limiting value, usually zero. For example, data on consumption goods often have values clustered at zero; data on hours of work have the same clustering. The Tobit technique uses all observations, both those at the limit and those above the limit to estimate a regression line. This method is to be preferred over alternative techniques that estimate a regression line using only values above the limit. (McDonald, Moffitt, 1980) 


The coefficients provided by Tobit analysis provide more information than it is commonly believed. Tobit can be used to determine changes in the probability of being above the limit and also changes in the value of the dependent variable if it is already above the limit.


The model can be expressed by the following relationships: 


Y = Xβ + u; if Xβ + u > 0

 
 Y = 0        ; if Xβ + u < 0 

 Where T = 1, 2, N; N = number of observations; Y = dependent variable; X= vector of independent variables; β = vector of unknown coefficients; u = an independently distributed error term assumed to be normal with mean zero and constant variance.

All negatives values of Y are coded as zero, therefore these data are left censored at zero. 


Examples from the literature include: Tobin original article in 1958, in which he studied the demand for consumer goods. 75% observations had non-zero expenditure on durable goods. 54% of the total change in durable-goods expenditure resulting from a change in the independent variables would be generated by marginal changes in the value of (positive) expenditures; 46% would be generated by the probability of spending anything at all. Other empirical applications focused on labor supply, models of market disequilibrium and estimation of earnings equations. 

2.3. Data 

Sample selection 

The sample consists of firms from four European countries: France, Germany, the Netherlands and the UK. The firms are listed on the Amsterdam, Frankfurt, London and Paris stock exchanges. Financial firms (SIC codes 6000-6999) and regulated utilities (SIC codes 4900-4999) are excluded from the sample as they are restricted in their capital structure decisions to external rules and regulations. The sample contains mainly of commercial, industrial and service companies, for which managers are not constrained in their capital structure choice decisions. In the sample are included firms with a market capitalization value larger than €300 millions. From each country, around 50 of the largest companies listed on the exchange are chosen, so the total sample has 200 firms. Companies have foreign sales and foreign subsidiaries. I used financial data from the Thomson One Banker database. The quarterly reports and financial statements presentations are also used to cross-check the data, complete when data is missing and compare the two sources if necessary. I exclude observations which have negative figures on the balance sheet. 

I chose the selection criteria of market value above 300 million EUR in order to have around 50 companies from Netherlands, after excluding the financial ones. The companies I chose from Netherlands are the top 50 larger ones listed on the Amsterdam Stock Exchange and they have a market capitalization value larger than 300 million EUR. In the other countries, I apply the same criteria; I chose the first 50 listed companies, although their market capitalization values are much larger than Netherlands’ companies. UK and France have the largest companies; the top 50 have a market cap larger than 3000 million EUR. The top 50 largest companies in Germany have a market cap above 1500 million EUR. France, Germany and UK have around 150-200 companies with a market cap larger than 300 million EUR. If I would take all companies with a market cap larger than 300 million euro, there would be 532 companies in total from all four countries. If I choose another value for the market cap, like 1000 or 1500, then in the Netherlands I find only 24 companies, which is very few compared with the other countries and could not be a relevant sample for the study. 

The difference in the market value of companies in the Netherlands and the other three countries probably will be seen in the results of the study and could possibly explain the differences between these countries. 
From the top 200 largest companies, 2 companies were excluded due to missing observations for the main regression variables, resulting in a final sample of 198 companies. 
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Number of firms in the original and final sample 

France Germany Netherlands UK Total 

Firms with market value above 300 mill 

EUR 194 168 65 338 765

Financial firms  48 43 16 115

222

Firms in non-financial industries 146 125 49 223

543

Top 200 largest firms by market 

capitalization (EUR mill)  50 51 49 50 200

Firms with nonmissing observations for 

main regression variables 

50 50 48 50

198

Table 3 presents the number of firms by country with a market capitalization above 300 million EUR from the Thomson 

One Banker database in the original and the final sample. The sample is a balanced panel and the time period covered is 

Q3 2007 to Q3 2008. 


Dummy variables

The dummy variables were constructed to proxy for the industry types the companies belong to. The companies were classified according to their SIC code. The following dummy variables resulted: oil, fast moving consumer goods, manufacturing, transport, telecom, trade and services. The base variable is the manufacturing industry, as it consists of the largest number of firms from the sample. 
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Sample breakdown by industry and country

Industry description France Germany Netherlands UK Total 

Mining, oil, construction (OIL) 7 2 3 8 20

Manufacturing of food, tobacco and textiles 

(FMCG)

4 2 9 7 22

Manufacturing of chemicals, leather, stone, 

metal, industrial and electronic equipment 

(MANUFACTORING)

14 19 12 8 53

Transportation, warehousing and transportation 

equipment (TRANSPORT)

7 13 7 9 36

Communications (TELECOM) 5 1 3 3 12

Wholesale and retail trade (TRADE) 6 6 6 9 27

Personal and Business services, incl. Health care 

and social assistance (SERVICES)

7 7 8 6 28

Total  50 50 48 50 198

Table 4 presents the sample distribution across industries and across countries. The data are taken from Thomson One Banker 

financial database and the firms have a market capitalization above 300 million EUR. The time period is Q3 2007 to Q3 2008. 


Descriptive statistics
The data are collected from Thomson Banker database and the sample contains 198 firms from the Netherlands, Germany, France and UK. All firms are listed on stock exchange in Amsterdam, Frankfurt, London and Paris. They are the top 50 largest firms listed, excluding the financial institutions and regulated companies. The data is gathered for the period 2007-2008, quarterly data from financial statements from Q3 2007 to Q32008. The sample consists of 198 firms and a total of 6590 observations. The main summary statistics for each variable are listed below, as well as the pair wise correlation matrix of the debt ratios and firm-specific variables. 
Table 5 presents summary descriptive statistics of debt ratios and firm-specific variables across the four countries under study. Looking at the first measure of debt, the book value of debt ratio, measured as book debt over total assets, German firms have the highest ratio, and they are shortly followed by French firms. UK companies have the smallest book value debt ratio. When taking in consideration the market value of debt ratio, French and German firms have also the highest values. UK companies have again the smallest market value based debt ratio. The new measure of debt ratios, Net debt/EBITDA ratio has the highest values in Germany and Netherlands and the smallest values in UK. 

Regarding the capital structure determinants, firms in France in UK are the biggest ones, followed shortly by German companies. Firms from Netherlands are the smallest ones. The proportion of tangible assets in the capital structure has the highest rate in Germany and UK and the smallest rate in France. Selling expenses have the highest effect on capital structure in UK and the least effect in Germany. Companies in UK, France and Germany have the highest growth opportunities. The most profitable firms are those in UK and France, followed shortly by companies in Netherlands. Regarding the risk level, this value is quite homogeneous across the four countries. 


The correlation matrix of debt ratios and firm-specific variables is presented in table 6. Size is positively related to debt ratios across all countries. Tangibles are positively related to leverage for firms in France, Netherlands and UK. Intangibles are negatively related in Germany, France and Netherlands. Growth opportunities have a negative impact on debt ratios, except in UK for the book value debt ratios. Profitability has a negative relationship with leverage for most of the countries, except for UK for the book value leverage. Risk is negatively related to debt ratio is all countries, except Germany for the book value of leverage.
Country-specific variables are presented in table 7. Financial markets characteristics include: size of the stock markets, size of financial intermediaries, size of bonds markets and a financial system dummy that take a value of 1 if the system is market-based and a value of 0 if the system is bank-based. Institutional characteristics related to capital structure are: tax code, bankruptcy laws, state of development of bond markets and patterns of ownership (Rajan and Zingales, 1995). 

Legal environment characteristics include: creditors protection index, shareholders protection index, rule of law and the efficiency of the legal system. The legal system has been taken into account in other previous studies about capital structure by La Porta, Shleifner and Vishny. 

Macroeconomic environment is characterized by the growth in the level of GDP expressed in % and the inflation rate, also in %. I want to investigate if there are effects on the capital structure following short-term shocks in the macroeconomic environment. The position of the economy in the business cycle is likely to affect the speed of adjustment to the target debt ratios; the speed is higher in booms than in recessions. (Drobetz, Wanzenried, 2006). Taking into account the current economic crisis and the period studied, I expect to find a slower adjustment speed to the target debt ratio. 
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Descriptive statistics of debt ratios and firm-specific variables

Variable France Germany Netherlands United Kingdom All

Debt ratio bv  Mean  0.62 0.62 0.59 0.58 0.60

Median 0.64 0.64 0.60 0.58 0.62

St. dev. 0.16 0.15 0.15 0.17 0.16

Obs. 195 239 223 214 871

Debt ratio mv Mean  0.55 0.54 0.51 0.46 0.52

Median 0.56 0.57 0.52 0.43 0.52

St. dev. 0.23 0.23 0.18 0.17 0.21

Obs. 236 239 223 236 928

Net debt EBITDA Mean  3.05 5.70 3.92 2.89 3.60

Median 2.76 4.10 3.52 2.89 3.02

St. dev. 3.44 6.37 5.00 3.44 4.55

Obs. 181 177 155 181 925

Tangibles Mean  0.32 0.37 0.34 0.37 0.37

Median 0.32 0.35 0.36 0.36 0.36

St. dev. 0.18 0.17 0.19 0.23 0.19

Obs. 190 226 207 213 836

Size Mean  8.27 7.63 6.87 8.19 7.76

Median 8.57 7.80 6.72 8.11 7.83

St. dev. 1.24 1.50 1.53 1.28 1.49

Obs. 225 247 229 246 977

Intangibles Mean  0.02 0.02 0.02 0.01 0.02

Median 0.00 0.00 0.00 0.00 0.00

St. dev. 0.04 0.09 0.07 0.02 0.06

Obs. 194 233 215 214 856

Growth Mean  1.44 1.42 1.28 1.51 1.41

Median 1.19 1.06 1.18 1.33 1.20

St. dev. 0.81 0.87 0.50 0.73 0.75

Obs. 230 238 226 235 929

Profitability Mean  0.06 0.04 0.05 0.07 0.05

Median 0.05 0.03 0.04 0.06 0.05

St. dev. 0.03 0.02 0.04 0.05 0.04

Obs. 197 189 169 204 759

Risk  Mean  0.01 0.01 0.02 0.02 0.02

Median 0.01 0.01 0.01 0.01 0.01

St. dev. 0.01 0.02 0.03 0.02 0.02

Obs. 206 209 216 222 853

 Table 5 presents descriptive statistics for the debt ratios and firm-specific variables across countries and for the total sample. The 

data are collected from Thomson One Banker financial database and the sample consists of the top 198 listed firms from the 

Netherlands, Germany, France and UK for the period Q3 2007 until Q3 2008. DEBT_RATIO_BV is the ratio of total book debt to total 

assets. DEBT_RATIO_MV is the ratio of book debt to book debt and market value of equity. NET_DEBT_EBITDA is the ratio of total 

net debt to EBITDA. SIZE is the natural log of total sales. TANGIBLES is the ratio of property, plant and equipment and inventories to 

total assets. INTANGIBLES is the ratio of intangible assets to total assets. GROWTH is the market-to-book ratio of assets. PROFITAB is 

the ratio of EBITDA to total assets. RISK is the standard deviation of EBIT over total assets. Summary statistics include the mean, 

median, standard deviation and the number of observations. 
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Pairwise correlation matrix of debt ratios and firm-specific variables across countries

Country SIZE TANGIBLES INTANGIBLES GROWTH PROFITAB RISK

France DEBTRATIO_BV 0.45 0.08 -0.06 -0.52 -0.44 -0.37

DEBTRATIO_MV 0.56 -0.04 0.03 -0.77 -0.67 -0.23

NET_DEBT_EBITDA 0.20 -0.05 -0.02 -0.33 -0.20 -0.36

Germany DEBTRATIO_BV 0.53 -0.13 0.14 -0.34 -0.32 0.06

DEBTRATIO_MV 0.67 -0.09 0.11 -0.74 -0.36 -0.31

NET_DEBT_EBITDA 0.21 -0.09 -0.04 -0.14 -0.29 -0.14

Netherlands DEBTRATIO_BV 0.35 0.15 0.03 -0.22 -0.06 -0.13

DEBTRATIO_MV 0.48 0.16 -0.03 -0.75 -0.27 -0.15

NET_DEBT_EBITDA 0.02 -0.10 -0.04 -0.22 -0.19 -0.21

United Kingdom DEBTRATIO_BV 0.06 0.02 0.05 0.26 0.06 -0.21

DEBTRATIO_MV 0.58 0.29 0.04 -0.74 -0.19 -0.07

NET_DEBT_EBITDA 0.00 0.06 0.11 -0.10 -0.19 -0.20

Total sample DEBTRATIO_BV 0.32 0.03 0.06 -0.21 -0.17 -0.14

DEBTRATIO_MV 0.51 0.06 0.06 -0.74 -0.39 -0.18

NET_DEBT_EBITDA 0.13 -0.03 -0.02 -0.25 -0.25 -0.21


[image: image10.emf]Table 7

Descriptive statistics of country-specific variables 

Variable  France Germany Netherlands United Kingdom

Stock markets size 1.02 0.57 1.16 1.41

Financial intermediaries size 1.16 1.27 1.89 1.74

Bond markets size  1.00 0.74 1.12 0.48

Financial system dummy 1 0 1 1

Creditors protection 0 3 2 4

Shareholders protection 2 1 2 4

Rule of law 8.98 10 10 8.57

Efficiency of the legal system 8 9 10 10

GDP growth rate (%) 2.2 2.5 3.5 3

Inflation rate (%) 2.5 1.8 1.2 3.1

Table 7 presents descriptive statistics of financial markets characteristics, legal environment and macroeconomic variables 

across countries. Stock market size is defined as the ratio of stock market capitalization over GDP, financial intermediaries 

size is defined as deposit money bank assets over GDP, bond market is defined as the sum of private bond market capital 

and public bond market capital over GDP, market/bank-based financial system is a dummy which takes the value of one if 

the system is market-based and 0 otherwise. Creditor protection is an indicator related to creditors rights, shareholder 

protection is an indicator measuring the rights of the shareholders. The rule of law and the efficiency of the legal system 

measure the effectiveness of the laws in each country. GDP growth rate is the annual growth rate in GDP expressed in %, 

inflation is the annual inflation rate expressed in %. The financial market data are taken from 'A New Database on Financial 

Development and Structure' from the World Bank. The legal data is taken from La Porta et. al. (1998) and Demirguc-Kunt 

and Maksimovic (1999). Macroeconomic indicators are taken from the World Bank Development Indicators Database. 


Chapter 3

Results and Interpretation
3.1. Target debt ratio proxy estimation 
The first step of the analysis consists in estimating the target debt ratios across the four countries using firm-specific determinants. Three proxies for the actual debt ratio are used: book values estimation, market values and Net Debt/EBITDA. Firm-specific variables that have an impact on the target debt ratio of firms are: size, tangible assets, intangible assets, growth opportunities, and profitability, risk and industry dummies. The regressions are run using the Tobit model for the first two measures of the debt ratios. Standard OLS regressions are used in estimating the target Net Debt EBITDA ratio. The results of the first step are presented in Table 8.  

Running regressions for the debt ratios across countries gives a better overview of the capital structure determinants in each country. Because of the institutional differences between countries, the importance of firm-specific determinants of capital structure is different across countries. Country specific characteristics tend to influence the firm-specific variables, therefore influencing the capital structure across countries. 

According to the main theories of capital structure and previous empirical studies, tangible assets should have a positive impact on capital structure, as firms having more tangible assets can access more debt because their assets could be used as collateral in case of bankruptcy. Tangible assets are positively correlated with the debt ratios and results are statistically significant in all countries except for Netherlands. Here there is a negative relationship between tangible assets and debt ratios. This relationship indicates the fact that collaterals are not very important in contracting debt and creditors’ rights are well protected here, compared to the other countries. French firms have the highest percent of tangible assets in case of book values of debt and they are significant at 1 % level.  British companies have the highest impact of tangible assets for market values estimate of debt ratios, the results being significant at 10% level. 


Size of companies is usually positively related to leverage. This was demonstrated by previous studies on capital structure determinants (Rajan, Zingales, 1995; Titman, Wessels, 1988). Larger firms are believed to have a larger portfolio of products and markets operations, therefore a smaller chance of bankruptcy. This is why they are able to have more leverage. The results in table 8 are statistically significant for German, Dutch and British firms when looking at book values estimates and significant for all countries in case of market values and Net debt/EBITDA values. 

Intangible assets present a positive relationship with the debt ratios. This result is contrary to previous studies, which found a negative relationship between intangibles and leverage, because intangibles can’t be used as collateral in case of bankruptcy. For the firms in this study, intangibles could refer to their unique products; know how, brand names and services offered. Having a well known brand name and a good positioning on the market could be an indication of future growth opportunities. Since all companies in this study are the top largest in their countries and they are well-known on the market it is possible that their brand name and unique products can be used as collateral in case of bankruptcy. The results are statistically significant in France, Germany and UK, having the highest impact in UK and France. In case of Net debt/EBITDA estimate, intangibles impact negatively on leverage in Germany and France. The results are significant at 10% for German firms.

Growth opportunities are negatively related to book value leverage for French and Dutch firms and positively related to German and UK firms. In case of market value leverage, there is a negative relationship across all countries. The results are mixed in case of Net debt/EBITDA estimate, being negative for France and Netherlands and positive for Germany and UK. The negative relationship is in line with the agency theory, as firms with higher growth opportunities prefer to maintain low levels of leverage in order to maintain their ability to undertake profitable investments.

The results on profitability variable are mixed. France and Germany exhibit a negative relationship and Netherlands and UK a positive one in case of book values estimates. A negative relationship exists in case of market values estimates, except for the Netherlands and for France when looking at Net debt/EBITDA estimates. The negative relationship is in line with the pecking order theory of capital structure, when firms prefer internal financing to external debt. The positive relationship supports the trade-off theory, when profitable firms have more debt in their capital structure. 


Risk variable used in this study refers to the business risk faced by a company. It is measured as the standard deviation of the operating income over total assets. When a company presents volatile cash flows, its financial stability and strength are questioned and its ability to contract new debt financing decreases. Business risk therefore has a negative impact on the level of leverage. This result is confirmed in this study, all countries presenting a negative coefficient, except for Germany in case of the market value and Net debt/EBITDA debt ratio.

Overall, capital structure determinants have different impacts across countries. Tangibles, size, growth opportunities and risk have the highest impact on French firms. Book and market values equally describe these relationships. German firms are influenced by size, intangibles, growth and profitability, results being more significant for market values. Size, growth and profitability are the main determinants of leverage of Dutch firms, market values being the most significant. Firms from UK are mainly impacted by size, intangibles and growth, these being the most significant results. 

The adjusted R-squared of the models used in estimating the target debt ratio proxy vary as follows: the market debt ratios have the highest R-squared, ranging from 0.61 for UK to 0.77 for France; being followed by Net debt/EBITDA ratios, with values from 0.43 for Germany to 0.56 for Netherlands. Book values estimates of debt ratios have the lowest adjusted R-squared, 0.22 for Netherlands to 0.54 for France. A higher value of adjusted R-squared, closer to one indicates a precise goodness of fit of variables into the model and therefore a better explanation of the relationship among variables analyzed. Market values explain better the relationships among capital structure variables, indicating the current state of capital structure and the fact that the decisions taken by managers are influenced by external factors. Net debt/EBITDA estimate of debt ratios have a good explanation power of capital structure decisions, and can explain the fact that these ratios are used in practice. It is strange that the book values models have such low adjusted R-squared, because book values usually reflect best the decisions taken by managers. This might indicate that capital structure decisions taken in practice are different than theoretical models and managers take into account external factors reflecting the state of financial markets and macroeconomic environment when they decide on capital structure. 

The main determinants of capital structure across main industries are the same as across countries: size, tangibles, intangibles, growth opportunities, profitability and risk. The total sample was split across industries and then Tobit and OLS regressions of debt ratios were run on the firm-specific variables. The results are presented below in Table 9. 


Tangible assets are positively related to target capital structure for companies from manufacturing, transport, telecom and services; the highest impact having the telecom and transport industries, for the book value estimation of debt. The same results hold for the market values of debt across transport, telecom and manufacturing. When looking at Net debt/EBITDA estimate, only telecom, trade and services make a positive impact on target leverage, but the results are not statistical significant. 

           Size of companies is an important determinant of target leverage across all industries, except for oil. The results are significant for manufacturing, transport, trade and services, with the highest impact for services industry, followed by transport. In case of Net debt/EBITDA estimate, size is positively related only for trade industry, but the result is not statistical significant. 


Intangible assets are expected to have a negative impact on target leverage. This holds only for consumer goods and services industries, being significant for consumer goods industry in case of book values estimation and for services industry in case of market values estimation of debt ratios. In case of Net debt/EBITDA estimate, intangibles are negatively related across consumer goods, transport, telecom and services, but the results are not statistical significant. 


Growth opportunities negatively impact target book leverage for the following industries: oil, consumer goods, telecom and services; being significant for telecom only. This behavior is consistent with the pecking order theory of capital structure. Growth is positively related to manufacturing, transport and trade industries, being significant for transport and trade. Growth is negatively related to market leverage across all industries, being statistical significant for all except for consumer goods. The same results hold in case of Net debt/EBITDA estimate, being significant for transport industry only. 


 Profitability is negatively related to leverage across all industries except telecom and trade for both book and market estimates. In case of Net Debt/EBITDA the same relation applies, except for oil and telecom industries. The results are in line with the pecking order theory of financing. 


Risk is negatively related to leverage across oil, consumer goods, transport and telecom, being significant for oil, consumer goods and telecom. 


The results show that the determinants of leverage vary across industries. Therefore, oil industry is mainly influenced by size, growth, profitability and risk; consumer goods by tangibles, intangibles, growth and profitability. Tangibles, growth, size and profitability mostly impact manufacturing industry. All variables are important in determining leverage of transport, telecom and trade industries. Size, profitability, growth are risk mainly influence the services industry. 


Looking at the adjusted R-squared of the models, the market values estimates have the highest values, ranging from 0.83 for oil and services, 0.79 for transport to 0.58 for manufacturing and trade. Book values models best describe the goodness of fit for telecom industry with 0.60, oil with 0.44 and transport with 0.41. Net debt/EBITDA models range from 0.68 for consumer goods, 0.59 for telecom, and 0.57 for oil. Telecom industry has the highest adjusted R-squared for the three debt estimates: 0.60 for book, 0.73 for market and 0.59 for net debt/EBITDA. Oil and services industries follow. 
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Debt levels determinants across countries 

Variable France  Germany  Netherlands  United Kingdom

TANGIBLES 0.18 0.01 -0.11 0.00

(3.39)* 0.17 (-1.71)*** 0.06

SIZE 0.01 0.05 0.03 0.04

0.77 (7.15)* (4.41)* (3.35)*

INTANGIBLES 0.27 0.24 0.24 1.38

0.73 (2.38)** 0.74 (2.00)**

INTANG_DUMMY -0.07 0.01 0.05 0.04

(-3.51)* 0.35 1.99 1.61

GROWTH -0.09 0.07 -0.05 0.08

-5.26 (2.18)** (-1.47)** (4.70)*

PROFITAB -0.64 -1.21 0.03 0.82

(-1.87)*** -4.22 0.10 (2.8)*

RISK -6.41 -0.67 -0.54 -1.21

(-6.41)* (-1.03)* (-1.38)*** -1.34

CONSTANT 0.77 0.19 0.40 0.10

8.33 2.58 5.14 0.81

Adj-R squared 0.54 0.49 0.22 0.28

No. obs.  176 178 154 195

TANGIBLES 0.05 0.00 -0.06 0.08

0.89 -0.01 -1.18 (1.75)***

SIZE 0.02 0.05 0.02 0.03

(1.67)*** (6.98)* (3.85)* (4.18)*

INTANGIBLES 1.04 0.22 0.22 1.27

(2.68)* (2.15)** 0.84 (2.57)*

INTANG_DUMMY -0.01 0.00 0.06 0.03

-0.33 -0.10 (3.00)* (1.74)***

GROWTH -0.16 -0.29 -0.33 -0.14

(-8.48)* (-8.88)* (-11.54)* (-10.56)*

PROFITAB -1.75 -1.28 0.11 -0.24

(-4.86)* (-4.32)* (0.46)* -1.16

RISK -4.13 0.95 -0.18 -0.86

(-3.91)* 1.42 -0.55 -1.32

CONSTANT 0.78 0.55 0.72 0.34

7.92 7.35 11.15 3.87

Adj-R squared 0.77 0.74 0.70 0.61

No. obs.  176 178 154 195

TANGIBLES -1.56 -1.68 -6.08 0.49

-0.98 -0.67 (-3.24)** 0.43

SIZE -0.72 0.91 -0.65 -1.01

(-2.49)* (2.49)* (-3.08)** (-5.01)*

INTANGIBLES -4.97 -10.03 7.44 13.98

-0.43 (-1.81)*** 0.78 1.10

INTANG_DUMMY -0.43 1.29 0.38 0.24

-0.74 1.49 0.56 0.53

GROWTH -1.60 0.99 -1.70 -0.51

(-2.75)* 0.54 (-1.55)*** (-1.63)***

PROFITAB 10.13 -72.07 -25.67 -6.93

0.93 (-4.31)* (-2.72)*** -1.34

RISK -119.07 8.33 -23.46 -30.67

(-3.26)* 0.22 (-2.03)** (-1.70)***

CONSTANT 14.12 1.73 13.90 13.03

4.88 0.42 6.00 5.90

Adj-R squared 0.46 0.43 0.56 0.54

No. obs.  143 169 147 172

Book value debt 

Market value debt 

Net debt/EBITDA

Table 8 presents means of estimates of regressions of the debt ratios across countries on the following firm specific variables: tangibles, defined 

as the sum of property, plant and equipment and inventories over total assets, size as the natural log of sales, intangibles as the ratio of 

intangible assets over total assets, growth as the market-to-book ratio, profitability as the ratio of EBITDA to total assets and risk as the standard 

deviation of EBIT over total assets. Tobit model is used for the first two ratios and standard OLS regression is used for the Net Debt EBITDA ratio. 

Quarterly data is used, from Q3 2007 to Q3 2008. Coefficients estimates are shown for each independent variable; Z-statistic and T-statistics 

values are shown in paranthesis under each coefficient estimate together with statistical significance marked by * for 1% level, ** for 5% level 

and *** for 10% level. Adjusted R-squared is shown for each model as well as the number of observations.  
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Debt level determinants across industries

Variable Oil Consumer goods Manufacturing Transport Telecom Trade Services

TANGIBLES -0.09 -0.35 0.09 0.11 0.22 -0.04 0.08

-0.82 (-3.30)* (1.29)*** (1.89)** (2.29)** -0.75 0.97

SIZE -0.02 0.01 0.03 0.05 0.00 0.03 0.07

-1.16 0.37 (4.40)* (5.44)* 0.15 (3.46)* (5.18)*

INTANGIBLES 2.19 -0.90 0.38 0.35 1.56 1.47 -0.92

(2.15)** (-1.69)*** 1.15 (3.00)** 1.10 (1.92)** -0.87

INTANG_DUMMY 0.02 0.02 0.00 0.01 0.06 0.05 0.02

0.58 0.50 0.02 0.33 (1.84)*** 1.62 0.56

GROWTH -0.02 -0.02 0.02 0.08 -0.09 0.19 -0.02

-0.80 -1.00 0.84 (2.18)** (-2.34)* (4.17)* -0.90

PROFITAB -1.65 -0.02 -0.63 -0.85 0.92 0.31 -0.88

(-5.85)* -0.03 (-1.82)*** (-1.81)*** (1.79)*** 0.69 (-2.00)**

RISK -2.05 -0.95 0.03 -7.92 -7.94 0.38 4.83

(-2.43)* (-1.66)*** 0.05 (-5.41)* (-5.76)* 0.38 (4.49)*

CONSTANT 0.96 0.73 0.33 0.29 0.69 0.08 0.12

6.37 (4.28)* 5.15 (2.80)* (5.06)* 0.72 1.04

Adj-R squared 0.44 0.10 0.07 0.41 0.60 0.29 0.34

No. obs.  73 77 200 114 54 96 89

TANGIBLES -0.14 0.04 0.12 0.05 0.14 -0.08 -0.05

(-1.83)*** 0.61 (1.84)*** 1.08 (1.77)*** (-1.92)** -0.93

SIZE -0.03 0.00 0.03 0.03 0.01 0.04 0.08

(-2.65)* 0.14 (5.73)* (4.53)* (1.50)*** (4.57)* (9.64)*

INTANGIBLES 1.27 0.18 0.27 0.29 0.57 1.76 -1.09

(1.73)*** 0.54 0.90 (2.81)* 0.47 (2.88)* (-1.70)***

INTANG_DUMMY -0.02 0.05 -0.02 0.02 0.03 0.07 0.01

-0.80 (2.16)** -0.94 0.90 1.15 (2.72)* 0.34

GROWTH -0.23 -0.12 -0.24 -0.39 -0.19 -0.25 -0.15

(-11.97)* -8.33 (-11.14)* (-11.90)* (-5.90)* (-6.87)* (-10.21)*

PROFITAB -1.27 -0.93 -0.69 -0.73 1.02 0.46 -1.02

(-6.23)* (-1.86)*** (-2.15)** (-1.81)*** (2.36)* (1.29)*** (-3.75)*

RISK -1.81 -0.42 0.01 -4.21 -2.99 -0.08 2.07

(-2.98)* -1.20 0.01 (-3.32)* (-2.57)* -0.09 (3.15)*

CONSTANT 1.30 0.67 0.56 0.89 0.56 0.53 0.18

(11.98)* 6.45 9.21 (9.91)* (4.90)* 5.86 (2.55)*

Adj-R squared 0.83 0.66 0.58 0.79 0.73 (0.57)* 0.83

No. obs.  73 77 200 114 54 96 89

TANGIBLES -8.37 -2.30 -1.74 -0.79 2.12 0.42 3.71

(-3.29)* -1.12 -0.76 -0.32 0.63 0.24 1.20

SIZE -0.64 -0.55 -0.22 -0.73 -0.19 0.19 -0.32

(-1.74)*** (-1.55)*** -1.06 (-1.96)** -0.43 0.61 -0.54

INTANGIBLES 9.06 -12.14 11.21 -5.97 -13.07 32.19 -44.16

0.29 -1.18 1.03 -1.17 -0.27 1.29 -1.18

INTANG_DUMMY -2.14 0.72 0.46 0.75 -1.15 2.45 -2.19

(-2.26)** 1.00 0.70 0.81 -0.98 (2.42)* -1.47

GROWTH -0.25 1.89 -0.45 -2.96 -1.00 -0.19 -0.15

-0.41 (3.47)* -0.59 (-1.70)*** -0.69 -0.13 -0.18

PROFITAB 3.50 -103.20 -22.17 -0.22 6.88 -61.80 -44.53

0.50 (-6.18)* (-1.85)*** -0.01 0.36 (-4.40)* (-2.80)*

RISK -19.99 -17.08 -6.08 -125.53 -103.59 121.89 52.64

-1.00 (-1.47)*** -0.30 (-1.63)*** (-2.09)** (2.63)* (1.39)*

CONSTANT 14.17 14.15 8.47 16.74 9.94 4.04 10.56

(3.87)* 4.43 (3.80)* (3.70)* (1.89)*** 1.13 (2.09)**

Adj-R squared 0.57 0.68 0.32 0.42 0.59 0.31 0.43

No. obs.  64 68 187 101 49 89 73

Book value debt 

Market value debt 

Net debt/EBITDA

Table 9 presents means of estimates of regressions of the debt ratios across industries on the following firm specific variables: tangibles, defined as the sum 

of property, plant and equipment and inventories over total assets, size as the natural log of sales, intangibles as the ratio of intangible assets over total 

assets, growth as the market-to-book ratio, profitability as the ratio of EBITDA to total assets and risk as the standard deviation of EBIT over total assets. 

Tobit model is used for the first two ratios and standard OLS regression is used for the Net Debt EBITDA ratio. Quarterly data is used from Q3 2007 to Q3 

2008. Coefficients estimates are shown for each independent variable; Z-statistic and T-statistics values are shown in paranthesis together with statistical 

significance marked by * for 1% level, ** for 5% level and *** for 10% level. 


After the target debt ratios proxies have been estimated using Tobit and standard OLS regressions; two new variables have been constructed: debt deficit and the target change. The debt deficit is calculated as the difference between the actual observed debt ratios at the beginning of the period and the estimated target debt ratio for the period. The target change is calculated as the difference between the target ratio at the beginning of the period and the target ratio at the end of the period. Mean values and standard deviations are presented in table 10.  Target proxy has the highest values for Net debt/EBITDA estimates, for German and French firms. These results hold also for market and book estimates. UK firms have the highest debt deficit. German and Dutch firms have the highest change in target ratio in case of Net debt/EBITDA estimates. 
[image: image13.emf]Table 10

Target debt ratio proxy, debt deficit and target change variables 

Variable France  Germany  Netherlands United Kingdom

Target proxy Mean  0.62 0.65 0.61 0.58

Median 0.63 0.64 0.60 0.60

St. dev.  0.12 0.09 0.08 0.10

Debt deficit  Mean  2.42 1.16 0.02 2.08

Median 0.02 0.01 -0.15 -0.07

St. dev.  0.07 0.08 0.10 0.13

Target change Mean  -0.01 -0.01 -0.01 -0.02

Median 0.01 -0.02 -0.01 -0.01

St. dev.  0.08 0.10 0.15 0.13

Target proxy Mean  0.55 0.59 0.53 0.46

Median 0.59 0.62 0.53 0.48

St. dev.  0.20 0.16 0.15 0.13

Debt deficit  Mean  3.14 0.02 0.07 3.57

Median 0.01 0.01 0.02 0.56

St. dev.  0.08 0.09 0.08 0.09

Target change Mean  0.02 0.01 0.02 0.00

Median 0.01 0.00 0.00 -0.01

St. dev.  0.11 0.07 0.08 0.06

Target proxy Mean  4.56 5.67 4.01 2.92

Median 4.50 7.11 4.93 3.38

St. dev.  1.64 4.41 3.96 2.60

Debt deficit  Mean  -4.71 1.35 0.13 4.55

Median -0.15 -0.46 0.48 -0.10

St. dev.  1.77 4.24 3.00 2.16

Target change Mean  -0.40 0.43 0.44 0.29

Median

0.04 1.17 0.75 0.43

St. dev.  3.13 4.33 3.62 2.51

Table 10 presents mean, median values and standard deviations of the target debt ratio proxy, debt deficit 

and target change variables for the three estimates of debt ratios across countries. Tobit and standard OLS 

regressions were used in estimating the target proxy for the period Q3 2007 to Q3 2008. Industry dummies 

were also included. 

Book value debt

Market value debt 

Net debt/EBITDA
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Fig. 1 Figure 1 presents mean estimates of target ratios, debt deficit and target changes across countries over Q3 2007 to Q3 2008.
Figure 1 presents mean estimates of target ratios, debt deficits and target changes. France has the highest debt deficit of book values, but the lowest debt deficit in case of EBITDA values. Germany has the highest Net debt/EBITDA target proxy. 

Target proxy is calculated across industries and results are presented in Table 11 and figure 2. The book and market estimates range from 0.41 to 0.68 while Net debt/EBITDA estimates range from 1.79 to 5.35. The highest values resulted when using Net debt/EBITDA estimates, for consumer goods with 5.35, transport with 4.70 and trade with 4.65. Transport and trade have the highest values for book values estimates, 0.68 and 0.65 respectively. The results hold also for market values of debt ratios with 0.66 for transport and 0.56 for trade. 
[image: image15.emf]Table 11

Target debt ratio proxy across industries

Variable Oil Consumer goods Manufacturing Transport Telecom Trade Services

Target proxy Mean 0.60 0.61 0.58 0.68 0.61 0.65 0.58

Median 0.61 0.62 0.58 0.70 0.63 0.64 0.59

St. dev. 0.14 0.06 0.04 0.09 0.12 0.08 0.11

Target proxy Mean 0.54 0.47 0.54 0.66 0.47 0.56 0.41

Median 0.55 0.50 0.53 0.73 0.50 0.56 0.42

St. dev. 0.21 0.12 0.14 0.19 0.13 0.12 0.18

Target proxy Mean 1.79 5.35 3.57 4.70 4.25 4.65 3.36

Median 1.47 5.86 4.42 6.26 5.34 4.59 4.57

St. dev. 3.65 3.38 2.84 3.90 3.76 2.51 4.02

Table 11 presents mean, median values and standard deviations of the target debt ratio proxy for the three estimates of debt ratios across 

industries. Tobit and standard OLS regressions were used in estimating the target proxy for the period Q3 2007 to Q3 2008. 
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Fig. 2 Figure 2 presents mean estimates of target debt proxy across industries over Q3 2007 to Q3 2008.
Figure 2 presents mean estimates of the target debt proxy across industries. Net debt/EBITDA estimates are clearly the highest values. Among these, consumer goods, transport and trade take the lead. Looking at book and market estimates, the values do not vary significantly between the two estimates per industry. Book values are slightly higher than market values. Transport and trade have the highest target ratios, while services and telecom have the lower target leverage. 
3.2. Investments, profitability and stock returns effects on capital structure 
The investments a firm undertakes, its cash flows and its stock returns impact capital structure changes over time. Two variables are used to proxy for the amount of investments: the capital expenditures and the financial position. Capital expenditures are measured as CAPEX/total assets and they indicate the amount of capital invested in new assets or existing assets. Financial position measures new debt issues and new equity issues. Profitability is calculated as EBITDA/enterprise value and could be an indication of the internal funds of a firm. Stock returns are believed to have an influence on the capital structure choice and changes. Several studies indicate that stock returns can explain capital structure changes on the long term (Welch, 2004, Hovakimian et. al., 2001). Stock returns could be interpreted as a proxy for the market timing effect, when managers try to time the market by issuing large amount of equity following large increases in their own stock prices. (Baker, Wurgler, 2002). 

The goal of the second step of the analysis is to investigate the effects of investments, profitability and stock returns on capital structure changes over quarterly periods of time. Previous empirical studies, like Kayhan, Titman (2006) investigated these effects on longer periods of time, five to ten years. It is interesting to observe if the same effects apply over quarterly periods. OLS regressions were run of the changes in the three measures of debt ratios on the following variables: capital expenditures, financial position, cash flows, stock returns, debt deficit and target change. The results are presented in table 12. 

Capital expenditures have a positive impact on changes in book and market debt ratios for firms from UK, but no significant impact for firms in Germany and the Netherlands. In case of the Net debt/EBITDA ratio, capital expenditures have a significant impact for companies in France and followed by the Netherlands and UK. These results are in line with Shyam-Sunder and Myers (1999), because firms that increase their capital expenditures by raising external capital also increase their debt ratios. 

Financial position has a positive impact in Germany and the Netherlands, but no impact for companies in UK and France in case of the book value measure of debt. Germany reports significant results at 1% level for book and market estimates of leverage. The results confirm again the pecking order model of capital structure choice. 


Cash flows have a negative impact on capital structure changes in all countries for the book values and market values estimates of debt ratios, except in Germany in case of market value debt ratios and the Netherlands in case of Net debt/EBITDA estimate. The results are most significant for book values debt ratios. The negative relationship between cash flows, which proxy for the availability of internal funds and changes in leverage indicates the fact that the more cash flows firms have they tend to keep their debt levels low. This behavior confirms again the pecking order model of financing.

Stock returns negatively impact the book leverage of firms in Germany, the Netherlands and UK. Market leverage is negatively influenced by stock returns for firms in France, Germany and UK. When looking at Net debt/EBITDA, the results are mixed: negative impact for French and Dutch firms and positive for German and UK ones. The results are surprising for German firms, as the stock market is not an important component in the German financial system, which is dominated by banks. The negative relation between stock returns and leverage indicates the fact that firms tend to issue equity after periods of stock price increases and repurchase equity after periods of stock price decreases. Stock returns can be interpreted also as a proxy for market timing; therefore firms tend to decrease their debt ratios by raising external capital when the equity market is perceived to be more favorable, for example when market-to-book ratios are higher. The results are in line with previous studies by Welch (2004), Hovakimian et.al. (2001). 


Debt deficit variable has a positive impact on leverage changes for the firms in all countries and for all three estimates of debt ratios. The results are significant at 1% level for Netherlands and UK in case of book values and for all countries in case of Net debt/EBITDA estimate. Since Net debt/EBITDA ratio is used often in practice by many companies; it seems that firms adjust their capital structure over quarterly periods. The debt deficit variable is an indicator of the speed of adjustment to the target ratio. Companies from UK and the Netherlands adjust their capital structures at the highest speed. 

The target change variable has negative impact for book and Net debt/EBITDA ratios of companies in France and the Netherlands but the results are not significant. In case of market ratios, there is a negative relationship for all countries, except France. A positive relationship exists for book ratios of German and British firms, market ratios of French firms and Net debt/EBITDA of German and UK firms. The positive relationship indicates the fact that firms are responsive to changes in their targets. 


Overall, capital expenditures and financial position have a positive impact on capital structure changes, confirming the pecking order theory. Cash flows negatively impact leverage ratios. Stock returns have also a negative impact on debt ratios, confirming firms’ behavior to time the equity markets into their favor. Debt deficit positively impact capital structure changes, indicating that firms move towards their target ratios over quarterly periods of time. Target change variable has mixed results; the positive one indicates that firms change their targets over quarterly periods. 

To further investigate the effects of investments, cash flows and stock returns on changes in capital structure, I applied the same regressions on high growth and low growth firms. The results are presented in Table 13. 

Capital expenditures negatively impact high growth firms and positively low growth firms in case of both book and market values. The relationship is inversed for Net debt/EBITDA ratios. However, results are not statistically significant. Financial position has a positive impact on both high and low growth firms, although the coefficients are higher for high growth firms. Results are statistically significant for book and Net debt/EBITDA ratios, indicating that firms increase their leverage by raising external capital. Cash flows have a negative and statistical significant relationship with leverage changes of high growth firms and a positive one with low growth firms in case of market and net debt/EBITDA ratios. The negative relations confirm the pecking order theory and the results are not surprising taking into account the fact that high growth firms are more profitable. 

Stock returns have a negative impact for high growth firms, while a positive, non-significant impact for low growth firms. High growth firms are more profitable, and this is why they might also have higher stock prices. When stock prices are higher, managers try to raise more capital from equity markets. Stock returns coefficients are statistical significant for book and Net debt/EBITDA ratios of high growth firms. Debt deficit variable has a positive impact on leverage ratios for both high and low growth firms. Results are significant for book values of low growth firms, market values of high growth firms and Net debt/EBITDA of low growth firms. This indicates that both high and low growth firms adjust their capital structure towards the optimal ratios. Target change negatively impacts book and market values of high growth firms, meaning that they respond to changes in their targets. 

The main determinants of changes in capital structure of high growth firms are the financial position, cash flows, debt deficits and stock returns. Low growth firms are mainly influenced by debt deficits as these are the only significant results. 
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Investments, profitability and stock returns effects on capital structure adjustments across countries

Debt t  - Debt t-1 

France Germany Netherlands United Kingdom

CAPITAL EXPENDITURES

-0.01 0.00 0.00 0.12

-0.24 -0.03 1.14 1.00

FINANCIAL POSITION

-0.33 0.04 0.19 -0.33

-1.09 (2.72)* 0.93 -0.21

CASH FLOWS

-0.33 -0.20 -0.51 -0.40

(-1.69)*** (-1.45)*** (-2.31)** (-1.68)***

STOCK RETURNS

0.10 0.00 -0.01 0.00

(1.61)*** -0.16 -0.31 -0.43

DEBT DEFICIT

0.03 0.04 0.07 0.13

0.54 1.19 (1.40)*** (2.04)**

TARGET CHANGE

-0.02 0.00 -0.07 0.03

-0.14 0.11 -1.12 0.43

R-squared

0.31 0.17 0.14 0.15

No. obs.  58 104 83 96

CAPITAL EXPENDITURES

0.00 0.00 0.01 0.05

-0.18 0.30 (1.45)*** 0.81

FINANCIAL POSITION

-0.11 0.04 0.11 0.06

-0.63 (4.78)* 0.43 0.08

CASH FLOWS

-0.05 0.16 -0.13 -0.41

-0.34 (1.50)*** -0.55 (-2.44)*

STOCK RETURNS

-0.02 0.00 0.02 0.00

-0.69 -0.21 0.48 -0.27

DEBT DEFICIT

0.02 0.02 0.08 0.08

0.46 0.80 1.26 (1.81)***

TARGET CHANGE

0.02 0.00 -0.02 -0.06

0.35 -0.11 -0.11 -0.67

R-squared

0.16 0.28 0.10 0.19

No. obs.  66 104 83 102

CAPITAL EXPENDITURES

2.02 -0.25 0.42 0.03

0.52 -0.32 1.18 0.01

FINANCIAL POSITION

20.67 1.92 -5.62 33.85

(1.48)*** 1.02 -0.39 0.67

CASH FLOWS

-11.92 -51.24 9.74 -10.17

-1.11 (-1.62)*** 0.70 -0.93

STOCK RETURNS

-1.11 1.43 -0.14 0.46

-0.37 0.41 -0.05 (1.99)**

DEBT DEFICIT

0.24 0.32 0.72 0.55

(2.80)* (2.80)* (4.94)* (2.99)*

TARGET CHANGE

-0.19 0.19 -0.19 0.36

-1.20 1.22 -0.86 (1.40)***

R-squared

0.34 0.20 0.33 0.26

No. obs.  56 81 68 90

Book value debt

Market value debt

Net debt/EBITDA

Table 12 presents the mean estimates and t-statistics of the change in debt ratios on the following variables: capital 

expenditures, financial position, cash flows, stock returns, debt deficit and target change. OLS regressions are run for 

each measure of debt ratios for the period Q3 2007 to Q3 2008. Coefficients estimates are shown for each 

independent variable; T-statistics values are shown in paranthesis together with statistical significance marked by * 

for 1% level, ** for 5% level and *** for 10% level.  
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Debt t  - Debt t-1 

High growth  Low growth 

CAPITAL EXPENDITURES

-0.23 0.03

-0.36 0.38

FINANCIAL POSITION

0.75 0.00

(0.94)* 0.02

CASH FLOWS

-2.99 -0.01

(-2.74)* -0.17

STOCK RETURNS

-0.05 0.00

(-0.28)* -0.03

DEBT DEFICIT

0.06 0.03

0.62 (1.94)**

TARGET CHANGE

-0.01 0.01

-0.04 0.16

R-squared

0.52 0.03

No. obs. 

27 316

CAPITAL EXPENDITURES

-0.08 0.03

-0.37 0.44

FINANCIAL POSITION

0.05 0.00

0.16 0.17

CASH FLOWS

-0.67 0.01

(-1.68)*** 0.14

STOCK RETURNS

0.00 0.00

-0.05 0.05

DEBT DEFICIT

0.27 0.05

(2.04))** 2.55

TARGET CHANGE

-0.12 0.03

-0.73 0.33

R-squared

0.41 0.04

No. obs. 

30 316

CAPITAL EXPENDITURES

7.61 -4.58

0.62 -0.66

FINANCIAL POSITION

11.27 1.10

(0.57)* 0.74

CASH FLOWS

-24.16 5.74

-1.01 0.55

STOCK RETURNS

-6.25 0.07

(-2.04)*** 0.29

DEBT DEFICIT

0.13 0.33

0.78 (5.96)*

TARGET CHANGE

0.06 0.02

0.38 0.21

R-squared

0.53 0.14

No. obs. 

24 262

Investments, profitability and stock returns impacts across high growth and low growth firms

Table 13 presents the mean estimates and t-statistics of the change in debt ratios across high and low growth firms 

on the following variables: capital expenditures, financial position, cash flows, stock returns, debt deficit and target 

change. OLS regressions are run for each measure of debt ratios for the period Q3 2007 to Q3 2008. Coefficients 

estimates are shown for each independent variable; T-statistics values are shown in paranthesis together with 

statistical significance marked by * for 1% level, ** for 5% level and *** for 10% level.  

Book value debt

Market value debt

Net debt/EBITDA


3.3. Adjustment process toward target ratio across countries and over time
Capital structure decisions are dynamic and therefore capital structure of firms changes from one period to another. To investigate the dynamics of the capital structure decisions, OLS regressions of changes in debt ratios are run on the following firm-specific control variables: the target debt ratio, the debt deficit, size of the firm and growth opportunities. The goal is to focus on the movement of debt ratios towards their target and determine the speed of adjustment to the target debt ratio. The speed of adjustment is captured by the coefficient of the target debt ratio. A larger coefficient is an indicator of a higher speed of adjustment to the target ratio. 


Looking at the coefficient of the target debt ratio, the results are mixed depending on the debt measure. In case of the book value estimate of leverage, Dutch firms adjust at the highest speed and they are closely followed by German firms, whose coefficients are statistically significant. Firms from France and UK have a negative coefficient for the target ratio; therefore they do not adjust to the target ratio. Looking at the market values debt ratios, the coefficient is positively significant at 10% level only in the Netherlands. In case of the Net debt/EBITDA leverage estimate, all coefficients are positively significant. UK firms adjust their debt ratios with the highest speed and are followed by Dutch and French firms. The results are significant at 10% level. 

The debt deficit has a positive impact on book ratios from all countries and results are most significant for Germany and UK, at 1% level. The positive relationship still applies for market values, except for French firms. Results are statistically significant for German, Dutch and British firms. Debt deficit has the most significant positive impact on Net debt/EBITDA ratios across all countries. This relation indicates the fact that the distance between the actual debt ratio and the target is an important determinant of capital structure adjustments over quarterly periods. Firms change their targets and they tend to move towards these optimal ratios. The most significant results are in case of Net debt/EBITDA values, which are most used in practice. 

Size does not seem to be an important factor in the adjustment process towards the target ratios. Results are significant only for Net debt/EBITDA of French firms. Growth has a significant effect on book values of French firms only. 

To understand better the dynamics of capital structure decisions across countries, I extended the analysis over two, three and four quarters. The same OLS regressions were run as before, with changes in debt ratios as dependent variables across two, three and four quarters and target proxy, debt deficit, size and growth as independent variables. The results are presented in Table 15. 

Target proxy has a positive impact on changes in book leverage of companies in Germany and Netherlands. The results are highly significant at 1% or 5% levels. The coefficients of target proxy are higher in Netherlands, 0.73 over the fourth quarter, 0.65 and 0.31 over the third and second quarter. The high values of this coefficient indicate a higher speed of adjustment towards the target of the Dutch firms. Companies from France and UK don’t seem to adjust to towards their target, as the coefficients are negative. Looking at market values estimates, the results are highly statistically significant for Netherlands, but the speed of adjustment is lower than in case of book estimates. UK firms have positive coefficients for the target proxy, but results are not statistically significant. The same results hold in case of Net debt/EBITDA values. The coefficients of the target proxy increase over time, from the second to the fourth quarter. This suggests that firms reach their optimal targets faster when the period of adjustment is higher. 

The debt deficit has positive coefficients for most periods of time across all countries. Results are significant for France, Germany and UK when book values are considered; Germany, Netherlands and UK when market values are taken into account. In case of Net debt/EBITDA all results are highly significant. This result indicates the fact that the distance between the actual debt level and the target level is an important determinant of the adjustment process. It suggests that firms change their capital structure over time and firms move away from their targets. But once a certain difference level is reached, they tend to adjust towards the target level. 

Size has a positive impact on book debt ratios of firms from France and UK. This indicates that larger firms adjust more easily to their targets, as companies from both countries are quite large, according to their market capitalization in million EUR. Looking at market values of leverage, results are positive but not statistically significant. The same applies for Net debt/EBITDA, only that the results for France and UK are negative in this case. This indicates that in practice size of the firm does not determine the adjustment process towards the optimal target. Growth opportunities do not determine the adjustment process of companies, as the results significant only in case of France over the third quarter. 


To summarize, the most important determinant of the adjustment process towards the target ratio are the target proxy, indicating the speed of adjustment and the distance between the actual debt levels and the targets, suggesting that firms move away from their targets and they react when a certain deficit level is attained, attempting to reach the targets over quarterly periods of time. Even though the adjustments towards the optimal level of debt are believed to be costly, the results indicate that firms make these adjustments over quarterly periods of time. Firms from Germany, Netherlands and UK adjust their capital structures at the highest speed. The results are not surprising in case of Netherlands and UK because here the stock and bond markets are quite developed compared to the other two countries and this provides easy access to financing from the capital markets. German firms were expected to adjust their capital structures at a slower rate, due to the importance of financial intermediaries who dominate the capital market and which provide capital over longer periods of time. The results suggest that German financial intermediaries provide easy access to financing over shorter periods of time. 
[image: image19.emf]Table 14

Capital structure adjustment process across countries over one quarter period 

Debt t  - Debt t-1  France Germany Netherlands United Kingdom

TARGET PROXY -0.06 0.09 0.11 -0.08

-0.88 (1.97)** 1.04 -0.93

DEBT DEFICIT 0.07 0.08 0.07 0.13

(1.64)*** (2.42)* (1.38)*** (2.44)*

SIZE 0.00 0.00 0.00 0.01

0.92 -0.79 -0.66 1.02

GROWTH -0.02 0.00 0.00 0.01

(-1.65)*** 0.08 -0.28 0.87

R-squared 0.07 0.08 0.03 0.06

No. obs.  100 140 126 129

TARGET PROXY 0.00 -0.01 0.13 -0.06

-0.08 -0.36 (1.45)*** -0.74

DEBT DEFICIT -0.01 0.04 0.11 0.08

-0.39 (2.02)** (2.10)** (2.40)*

SIZE 0.00 0.00 0.00 0.00

1.06 0.81 -0.52 1.17

GROWTH 0.00 0.00 0.03 -0.01

-0.07 0.42 0.84 -0.36

R-squared 0.01 0.04 0.06 0.05

No. obs.  128 140 126 148

TARGET PROXY 0.14 0.13 0.15 0.18

1.01 1.29 (1.62)*** (1.71)***

DEBT DEFICIT 0.19 0.44 0.40 0.53

(3.83)* (5.53)* (3.71)* (3.90)*

SIZE -0.35 -0.03 0.14 -0.06

(-1.74)*** -0.11 0.59 -0.25

GROWTH -0.15 -0.09 -0.33 -0.04

-0.39 -0.10 -0.30 -0.09

R-squared 0.17 0.24 0.15 0.12

No. obs.  96 112 99 123

Book value debt

Market value debt

Net debt/EBITDA

Table 14 presents mean estimates and t-statistics from OLS regressions of the changes in debt ratios on the 

following variables: target proxy, debt deficit, size and growth opportunities. Coefficients estimates are shown for 

each independent variable; T-statistics values are shown in paranthesis together with statistical significance marked 

by * for 1% level, ** for 5% level and *** for 10% level.  
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Capital structure adjustment process across countries over 2, 3 and 4 quarters 

Debt t  - Debt t-i

i  = 2 i  = 3 i  = 4 i  = 2 i  = 3 i  = 4 i  = 2 i  = 3 i  = 4 i  = 2 i  = 3 i  = 4

TARGET PROXY -0.04 -0.14 -0.16 0.15 0.21 0.26 0.31 0.65 0.73 -0.12 -0.05 -0.34

-0.54 -1.33 -1.03 (2.48)* (2.30)** (1.78)*** (2.16)** (3.44)* (2.39)** -0.83 -0.25 -0.92

DEBT DEFICIT 0.15 0.11 0.27 0.08 0.14 0.28 0.03 -0.01 0.09 0.33 0.34 0.49

(2.52)* 1.19 (1.75)*** (1.79)*** (1.84)*** (2.06)** 0.44 -0.13 0.67 (4.07)* (3.63)* (2.67)*

SIZE 0.01 0.01 0.03 0.00 0.00 0.00 -0.01 -0.02 -0.02 0.01 0.01 0.05

(2.07)** (1.84)*** (2.32)** -0.76 -0.58 -0.34 (-1.87)*** (-2.14)** (-1.52)*** 1.30 0.98 (1.79)***

GROWTH -0.01 -0.03 -0.01 -0.01 -0.01 0.00 -0.03 -0.03 -0.02 0.01 0.00 0.05

-0.56 (-2.05)** -0.27 -0.56 -0.51 0.11 -1.41 -1.29 -0.79 0.46 0.02 0.92

R-squared 0.14 0.21 0.25 0.11 0.16 0.25 0.08 0.20 0.23 0.16 0.21 0.25

No. obs.  89 51 32 110 73 37 95 62 32 107 63 38

TARGET PROXY -0.02 -0.04 -0.10 -0.02 -0.01 0.03 0.25 0.43 0.45 0.01 0.17 0.26

-0.48 -0.87 -1.41 -0.39 -0.17 0.30 (1.90)** (2.37)** (1.47)*** 0.04 0.66 0.74

DEBT DEFICIT 0.01 -0.06 0.03 0.05 0.08 0.14 0.18 0.22 0.40 0.18 0.19 0.27

0.27 -1.17 0.56 (1.58)*** (1.64)*** (1.64)*** (2.32)* (1.96)** (2.35)** (3.12)* (2.22)** (1.94)***

SIZE 0.00 0.00 0.01 0.00 0.00 0.00 -0.01 -0.01 -0.01 0.01 0.01 0.01

1.11 0.55 0.86 1.09 0.82 0.37 -1.15 -0.86 -0.47 1.36 0.63 0.79

GROWTH 0.00 -0.01 -0.02 0.00 0.01 0.04 0.03 0.07 0.05 0.01 0.03 0.05

-0.19 -0.76 -1.22 0.36 0.50 1.15 0.67 1.15 0.56 0.30 0.77 0.90

R-squared 0.02 0.05 0.08 0.04 0.06 0.13 0.13 0.21 0.29 0.11 0.11 0.16

No. obs.  89 51 33 110 73 37 95 62 32 108 63 38

TARGET PROXY 0.39 0.31 1.00 0.10 -0.07 0.13 0.25 0.08 0.46 0.14 0.26 0.25

(2.58)* 0.64 1.71 0.84 -0.32 0.56 (2.23)** 0.52 (1.75)*** 1.00 0.87 0.44

DEBT DEFICIT 0.22 0.24 0.20 0.50 0.61 0.57 0.38 0.31 0.57 0.28 0.57 0.82

(4.54)* (1.98)*** 1.40 (5.01)* (4.35)* (3.25)* (2.80)* (1.98)** (2.79)* (1.59)*** (1.84)*** (1.73)***

SIZE -0.27 -0.78 -0.23 0.15 0.44 0.09 -0.05 -0.36 -0.17 0.25 0.05 0.16

-1.32 -1.26 -0.31 0.44 0.83 0.12 -0.18 -1.06 -0.41 0.81 0.09 0.12

GROWTH 0.09 -0.11 -0.44 -0.31 -1.18 -1.48 -0.53 -2.18 -2.20 0.30 0.45 -0.90

0.29 -0.09 -0.25 -0.25 -0.65 -0.57 -0.39 -1.39 -1.08 0.48 0.31 -0.32

R-squared 0.30 0.31 0.51 0.25 0.30 0.33 0.17 0.17 0.56 0.04 0.09 0.17

No. obs.  63 23 13 89 55 33 72 42 20 84 42 21

Table 15 presents means estimates and t-statistics from OLS regressions of the changes in debt ratios across countries over 2, 3 and 4 quarters on the 

following variables: target proxy, debt deficit, size and growth opportunities. Coefficients estimates are shown for each independent variable; T-statistics 

values are shown in paranthesis together with statistical significance marked by * for 1% level, ** for 5% level and *** for 10% level.  

Book value debt

Market value debt

Net debt/EBITDA

France Germany Netherlands United Kingdom


Conclusions
The main purpose of this study was to investigate the main capital structure determinants across four European countries and across the main industries from these countries; the factors influencing capital structure dynamics over quarterly periods of time and the adjustment process towards the optimal target ratio. Results are compared with previous empirical studies as well as with the main theories of capital structure. A new measure of leverage was used: Net debt/EBITDA which provides a better insight into how capital structure decisions are taken in practice. Data is analyzed over quarters and short-term effects are better observed. 

The sample consists of 198 firms from Germany, France, the Netherlands and United Kingdom. The data is collected from Thomson One Banker database. Quarterly data is used, beginning with Q3 2007 until Q3 2008. Debt ratios are estimated as following: using book values, market values and as Net debt/EBITDA. Tobit model is used in the first step to proxy the target debt ratio. Then debt deficit and target change variables are calculated. The impacts of investments, cash flows, stock returns over changes in capital structure and the adjustment process are further investigated. 

The main determinants of capital structure are: tangible assets, size, intangible assets, growth opportunities, and risk and industry dummies. Results are significant and in line with previous empirical studies. Tangible assets, size and intangibles are positively correlated with leverage. Growth opportunities and profitability exhibit mixed results, both positive and negative. Risk is negatively related with leverage across all countries. Capital structure determinants vary across industries, consumer goods, transport and trade having the highest Net debt/EBITDA target proxy values. 


Cash flows and stock returns have a negative impact on capital structure dynamics across countries, in line with the pecking order theory and market timing hypothesis. Dutch firms have the highest speed of adjustment to the target capital structure and are shortly followed by German firms. The distance between the actual leverage level and the target ratio is an important determinant of optimal level adjustment process.


All in all, the results indicate that firms do not strictly follow a theoretical model like trade off, pecking order or market timing. They tend to use a combination of these models over short-term. 
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APPENDIX
	Table A. 1. 
	
	

	List of companies 
	
	

	This table presents the list of companies used in the analysis, ordered alphabetically; the market capitalization (EUR million) and the country code corresponding to each firm.

	Entity Name
	Current Market Cap (EUR Million)
	Country code

	Aalberts Industries NV
	707.83
	NLD

	Accor SA
	8383.65
	FRA

	Adidas AG
	5771.26
	DEU

	Air France-KLM
	3549.44
	FRA

	Air Liquide
	19713
	FRA

	Akzo Nobel NV
	7188.48
	NLD

	Alcatel-Lucent
	4325.8
	FRA

	Alstom SA
	14101.49
	FRA

	Altana AG
	2246.67
	DEU

	Anglo American PLC
	24927.8
	GBR

	Antofagasta PLC
	5582.04
	GBR

	Arcadis Non Voting
	526.64
	NLD

	Arcelormittal
	27000.94
	NLD

	ASM International NV
	358.82
	NLD

	Asml Holding NV
	5910.42
	NLD

	Associated British Foods PLC
	7689.58
	GBR

	Astrazeneca PLC
	56955.72
	GBR

	Audi AG
	24935.42
	DEU

	Autonomy Corp. PLC
	3014.76
	GBR

	Autoroutes Paris-Rhin-Rhone
	6816.06
	FRA

	BAE Systems PLC
	17654.02
	GBR

	BASF SE
	26731.22
	DEU

	Bayer AG
	36196.06
	DEU

	Bayer Schering Pharma AG
	25699.05
	DEU

	Beiersdorf AG
	11984.56
	DEU

	BG Group PLC
	40553.11
	GBR

	BHP Billiton PLC
	83271.39
	GBR

	BIC
	2474.43
	FRA

	Bilfinger Berger AG
	1282.85
	DEU

	Biomerieux SA
	2789.05
	FRA

	BMW AG
	16475.78
	DEU

	Bouygues SA
	11874.89
	FRA

	BP PLC
	137436.97
	GBR

	British American Tobacco PLC
	51710.09
	GBR

	BT Group PLC
	16192.98
	GBR

	Bureau Veritas
	3348.79
	FRA

	Cable & Wireless PLC
	5628.21
	GBR

	Cadbury PLC
	11600.79
	GBR

	Cap Gemini SA
	4224.21
	FRA

	Carnival PLC
	15711.03
	GBR

	Carrefour SA
	24257.78
	FRA

	Casino Guichard-P
	6221.31
	FRA

	Celesio AG
	4208.92
	DEU

	Christian Dior
	7768.84
	FRA

	Ciments Francais
	2594.89
	FRA

	Cobham PLC
	3067.59
	GBR

	Colas SA
	5390.33
	FRA

	Compass Group PLC
	8285.43
	GBR

	Completel
	727.34
	NLD

	Continental AG
	7820.48
	DEU

	Crucell NV
	844.51
	NLD

	CSM NV
	776.37
	NLD

	Daimler AG
	26968.18
	DEU

	Dassault Aviation
	5459.49
	FRA

	Dassault Systemes SA
	4365.58
	FRA

	Deutsche Lufthansa AG
	5959.01
	DEU

	Deutsche Post AG
	15479.44
	DEU

	Deutsche Telekom AG
	62564.09
	DEU

	Diageo PLC
	33778.35
	GBR

	Douglas Holding AG
	1486.64
	DEU

	Eads NV
	11716.76
	NLD

	Eiffage
	4052.29
	FRA

	Epcos AG
	1599.62
	DEU

	Eramet
	3891.88
	FRA

	Eriks Group NV
	348.37
	NLD

	Eurasian Natural Resources Corp. PLC
	5038.77
	GBR

	Eutelsat Communications
	4734.22
	FRA

	Exact Holding NV
	397.95
	NLD

	Experian PLC
	6059.16
	GBR

	Fielmann AG
	2254.35
	DEU

	France Telecom
	66510.15
	FRA

	Fraport AG
	2907
	DEU

	Fresenius Medical Care AG
	13044.86
	DEU

	Fresenius SE
	7980.37
	DEU

	Fugro NV
	1879.32
	NLD

	G4S PLC
	4105.8
	GBR

	GDF Suez
	76112.28
	FRA

	GEA Group AG
	2432.64
	DEU

	Gemalto
	1932.61
	NLD

	Glaxosmithkline PLC
	95207.73
	GBR

	Grontmij NV
	321.68
	NLD

	Groupe Danone
	25431.99
	FRA

	Hamburger Hafen Und AG
	1964.74
	DEU

	Heidelbergcement AG
	4331.75
	DEU

	Heineken NV
	12235.75
	NLD

	Henkel AG & Company Kgaa
	11750.19
	DEU

	Hermes International
	13189.97
	FRA

	Hochtief AG
	2374.07
	DEU

	Home Retail Group PLC
	2844.26
	GBR

	Hunter Douglas NV
	870.43
	NLD

	Iliad SA
	3923.58
	FRA

	Imperial Tobacco Group PLC
	25370.57
	GBR

	Imtech NV
	1227.18
	NLD

	Inmarsat PLC
	3192.46
	GBR

	Ipsen
	2858.05
	FRA

	Jcdecaux SA
	2966.32
	FRA

	Jetix Europe NV
	1362.27
	NLD

	Johnson Matthey PLC
	2946.57
	GBR

	K + S AG
	6482.12
	DEU

	Kingfisher PLC
	4314.5
	GBR

	Koninklijke Ahold NV
	13059.58
	NLD

	Koninklijke BAM Groep NV
	873.18
	NLD

	Koninklijke DSM
	3243.69
	NLD

	Koninklijke KPN NV
	24138.5
	NLD

	Koninklijke Philips Electronics Na
	14518.36
	NLD

	Koninklijke Ten Cate NV
	414.88
	NLD

	Koninklijke Vopak NV
	1807.26
	NLD

	Koninklijke Wessanen NV
	380.8
	NLD

	Lafarge SA
	10164.41
	FRA

	Lagardere Groupe
	4319.59
	FRA

	Legrand
	4131.28
	FRA

	Linde AG
	10535.96
	DEU

	L'Oreal
	45892.52
	FRA

	LVMH
	25775.93
	FRA

	Man AG
	5841.85
	DEU

	Marks & Spencer Group PLC
	5177.39
	GBR

	Merck Kgaa AG
	17188.95
	DEU

	Metro AG
	9470.95
	DEU

	Michelin
	6712.56
	FRA

	Morrison (WM) Supermarkets PLC
	9835.77
	GBR

	New World Resources NV
	859.23
	NLD

	Next PLC
	2998.64
	GBR

	Nutreco NV
	938.56
	NLD

	Oce NV
	373.46
	NLD

	OPG Groep NV
	687.86
	NLD

	Pearson PLC
	7518.72
	GBR

	Pernod-Ricard
	12028.44
	FRA

	Peugeot SA
	3735.49
	FRA

	PPR SA
	5211.07
	FRA

	Publicis Groupe SA
	4312.89
	FRA

	Puma AG
	2426.71
	DEU

	Q-Cells SE
	3560.32
	DEU

	Qiagen NV
	3276.89
	NLD

	Randstad Holding NV
	2793.53
	NLD

	Reckitt Benckiser PLC
	30159.31
	GBR

	Renault SA
	5734.1
	FRA

	Rexam PLC
	3309.28
	GBR

	Rhoen-Klinikum AG
	1976.89
	DEU

	Rio Tinto PLC
	16065.49
	GBR

	Rolls-Royce Group PLC
	7648.77
	GBR

	Royal Boskalis Westminster NV
	1699.48
	NLD

	Royal Dutch Shell
	142393.02
	NLD

	Royal Dutch Shell PLC
	145315.81
	GBR

	Sabmiller PLC
	25311.49
	GBR

	Safran SA
	4756.64
	FRA

	Sainsbury (J) PLC
	7620.01
	GBR

	Saint Gobain
	14565.95
	FRA

	Salzgitter AG
	3505.11
	DEU

	Sanofi-Aventis
	72374.76
	FRA

	SAP AG
	40103.01
	DEU

	SBM Offshore NV
	1791.62
	NLD

	SCA Hygiene Products AG
	2569.26
	DEU

	Schneider Electric SA
	14144.1
	FRA

	Schuitema NV
	1164.78
	NLD

	Schwarz Pharma AG
	6885.69
	DEU

	Serco Group PLC
	2956.78
	GBR

	SGL Carbon AG
	1592.06
	DEU

	Siemens AG
	50289.14
	DEU

	Sligro Food Group NV
	755.04
	NLD

	Smit International
	689.56
	NLD

	Smith & Nephew PLC
	6121.43
	GBR

	Smiths Group PLC
	4966.25
	GBR

	Sodexo
	7113.79
	FRA

	Software AG
	1432.02
	DEU

	Solarworld AG
	1857.1
	DEU

	Stada Arzneimittel AG
	1509.25
	DEU

	Suedzucker AG
	2263.37
	DEU

	Super De Boer
	381.08
	NLD

	Techem AG
	1642.75
	DEU

	Technip
	2524.91
	FRA

	Telegraaf Media Groep
	583.7
	NLD

	Tesco PLC
	39205.45
	GBR

	TF1 (Television Francaise 1)
	2938.17
	FRA

	Thales SA
	7006.56
	FRA

	The Capita Group PLC
	6313.5
	GBR

	The Sage Group PLC
	3269.37
	GBR

	Thyssenkrupp AG
	9021.47
	DEU

	TKH Group NV
	314.73
	NLD

	TNT NV
	6238.17
	NLD

	Tom Tom
	582.88
	NLD

	Total SA
	100988.6
	FRA

	TUI AG
	2496.27
	DEU

	TUI Travel PLC
	3443.92
	GBR

	Tullow Oil PLC
	4976.57
	GBR

	Unilever NV
	60107.73
	NLD

	Unilever PLC
	62430.52
	GBR

	United Internet AG & Company
	1461.48
	DEU

	USG People NV
	663.75
	NLD

	Vallourec
	4975.29
	FRA

	Vinci SA
	17492.37
	FRA

	Vivendi Inc
	31158.03
	FRA

	Vodafone Group PLC
	101932.04
	GBR

	Volkswagen AG
	146114.85
	DEU

	Wacker Chemie AG
	4406.29
	DEU

	Wolseley PLC
	3054.98
	GBR

	Wolters Kluwer NV
	4571.81
	NLD

	WPP PLC
	6114.08
	GBR

	Xstrata PLC
	8633.57
	GBR
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