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Purpose:  The purpose of this study is to investigate how listed non-financial companies 

in the German and French markets adjust their leverage after corporate income 

tax increases.  

Methodology:  We performed a panel data regression analysis with a difference-in-differences 

approach based on Heider & Ljungqvist (2015) and Schandlbauer (2016). We 

used the firm size, market-to-book and tangibility as explanatory variables and 

tested for robustness by additionally including the following control variables: 

Return on assets, profitability, reported taxes / earnings. 

Foundation:  Basis for this thesis have been 2.222 observations from 421 different companies 

listed in the Prime and General Standard of Germany and France in the periods 

of 2001 - 2004 and 2011 - 2014 which we obtained by Capital IQ, DataStream 

and Thomson Reuters.   

Conclusion:  Companies in Germany and France significantly increase their leverage after an 

increase in corporate taxes. Moreover, we conclude better-capitalized 

companies increase their leverage, whereas worse-capitalized companies do not 

react as strong to the change in taxes due to a lack of financial flexibility. 

Firm size, Market-to-book (only in France), and tangibility are significant 

explanatory variables that can be used as proxies for the leverage behaviour.  
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1 Introduction 

1.1 Background 

At least since the invention of Modigliani and Miller´s capital structure theorem in 1958, much 

research on capital structure has been performed. It has been proven that non-financial and 

financial companies adjust their leverage according to theory after a tax increase, whereas they 

fail to adjust after a tax decrease (Admati, et al., 2015). While past research has been performed 

mostly on the impact of leverage in general, Schandlbauer (2016) went one step further and 

investigated on how better- and worse-capitalized listed financial institutions adjust their 

leverage respectively. This novel approach has not yet been used to explore how non-financial 

companies react to corporate tax increases. Whereas much empirical research has been 

conducted on the US market, the European market remains relatively unexplored when it comes 

to leverage-related studies on non-financial companies. We have chosen Germany and France 

because they have among the highest GDPs within the EU and are appropriate treatment and 

control groups respectively, as we will show later. Furthermore, our empirical approach is 

related to Heider & Ljungqvist (2015), who show the impact of state level tax changes on 

leverage decisions of non-financial companies in the US. By merging these two procedures, we 

devise an empirical framework against which we test for non-financial German and French 

firms. 

 

1.2 Problem Discussion  

According to Fama (2011), the “big open challenge in corporate finance is to produce evidence 

on how taxes affect market values and thus optimal financing decisions”. We will show it has 

been evidently proved that taxes do affect the capital structure of companies under certain 

circumstances. How and when this is the case is an area of current research. When taking a 

closer look, it seems that taxes are sometimes but not always, a first order priority for financing 

decisions. Many factors influence the decision makers and some have not yet been fully 

researched. Graham & Harvey (2001) surveyed 392 CFOs and found that 59 % think financial 

flexibility is important or very important, making it one of the most considered debt policy 

factors. This is in line with the pecking order theory, as financial flexibility helps to avoid 

external financing (Myers & Majluf, 1984) but also prepares for recessions or mergers and 

acquisitions (Graham & Harvey, 2001). We gauge financial flexibility in accordance with 

Schandlbauer (2016) by dividing our sample into better- and worse-capitalized companies, and 
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we argue that better- capitalized companies have greater financial flexibility than worse-

capitalized companies.  

We will empirically highlight whether taxes do also play a significant role in capital structure 

decisions in Germany and France, and how better- and worse-capitalized listed non-financial 

companies react to increases in corporate income tax rate. This will shed more light on the 

German and French markets and extend the current state of the scientific knowledge through 

taking the current capital structure of companies into consideration.  

There are several theories available that can be used to try to explain the observed behaviour in 

corporate finance. They all claim to be valid while partly contradicting each other. Many recent 

studies, such as Schandlbauer (2016) and Heider & Ljungqvist (2015), focused on the U.S. 

market while the German and the French markets have not received much academic attention. 

Due to the, sparse research on leverage for the German and French markets (compared to the 

U.S.), we identified a research gap. With this thesis, we want to further fill the gap by looking 

at these two markets and investigating on the leverage decisions of companies after a corporate 

income tax increase, as well as what role the current capitalization status of companies plays in 

such decisions.  

We have decided to only investigate tax increases because no decrease in the leverage ratio is 

to be expected after a tax decrease. Shareholders would not have an incentive to issue new 

shares or buy back risky debt because the remaining debt becomes less risky and therefore the 

transaction would shift value from the shareholders to debtholders (Modigliani & Miller, 1958). 

This agency cost of debt leads to higher leverage of companies than the traditional trade-off 

theories would predict since it takes the incentive from shareholder to decrease debt (Admati, 

et al., 2013). Even in the case of an external shock, like a decrease in taxes, empirical studies 

(e.g., Admati, et al., 2013 and Heider & Ljungqvist, 2015) have shown that firms are biased 

against debt reductions and towards increases.  
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1.3 Research Questions  

Continuing from the previously identified gap, the research questions that are investigated in 

this thesis are as follows:  

- How do listed non-financial firms in Germany and France adjust their leverage when 

corporate income tax rate increases?   

- How do the better- and worse- capitalized listed non-financial companies react to 

corporate income  tax increases? 

 

1.4 Research Purpose 

We introduce the most recent and relevant taxes and capital structure related literature and 

answer the research questions mentioned above to close a gap of knowledge in corporate 

finance. 

Using the OECD tax database from 2001 until 2016, we identified three corporate income tax 

increases in Germany and France, of which two seemed adequate for our research purpose. We 

use the corporate income tax increases in Germany and France because they are comparable (as 

we will show in chapter 3.1.1.), and while the one county had a tax increase, the other had a 

stable tax rate. In Germany, the tax rate rose from 38,9 % to 40,22 % on 1st January 2003, 

whereas the tax rate in France stayed constant at 35,43 %. In France, it increased from 36,1 % 

to 38,0 % on 1st January 2013, whereas the tax rate in Germany stayed constant at 30,18 %. By 

analysing the changes in total book leverage for the periods of 2001 - 2004 and 2011 - 2014 

(i.e. two years before and one year after the respective increases in corporate income tax rate), 

we will show whether the companies in one country significantly increased their total book 

leverage relative to the companies in the other country, and whether the existing financial 

situation influences the capital structure decision. 

To the best of our knowledge, there is no empirical study relating the capitalization of non-

financial companies to the leverage decision after corporate income tax increases.  

 

1.5 Target Group  

This thesis could be of interest to researchers, companies, investors, and politicians.  

It should help researchers to better understand company behaviour and trigger new research 

questions. Management of listed companies in Germany and France should better understand 
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how taxes affect the capital structure and why the current capital structure is of importance. 

Investors should gain a better understanding of how corporate taxes influence the company’s 

decisions regarding taking on debt, hybrids, or equity, so they can make more informed 

investment decisions. Politicians should understand why the decision to increase taxes will also 

influence the leverage decisions of companies because this can lead to an aggregate decrease in 

the distance to default for the corporate sector and therefore also influence the economy.  

 

1.6 Outline of the Thesis 

In the second chapter, we will explain the theoretical background and the main theories leading 

to the current state of research and use them to develop our hypothesis. Chapter three will 

explain the methodology used, where we obtained the data, how we modified it and what kind 

of exclusion criteria were applied. Moreover, we will argue for which empirical model we will 

make use of and how we are going to conduct our analysis. In chapter four we will present the 

results, and interpret them, before drawing our conclusions in the final chapter. 

 

2 Theoretical Background and Literature Review 

In the following section we will introduce and discuss theories we consider most important to 

the understanding of capital structure decisions of companies. We will begin with the leverage 

irrelevance theorem, cover static and dynamic trade-off theories, and finish with pecking order 

theory. Using this background, we will show mainly how these theories explain the impact that 

tax- and non-tax factors have on the leverage decisions of companies. Thus, we will focus on 

the relationship between leverage and taxes.  

 

2.1 Modigliani-Miller Theorem 

Modigliani & Miller (1958) were among the first to establish a generally accepted theory of 

capital structure. According to them, the cash flows of a company are distributed to the share- 

and debtholders according to their stake in financing. Under their following conditions: 

- companies have homogeneous expectations 

- homogeneous business risk 

- perpetual cash flows 

- the capital market is perfect  
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Modigliani & Miller derived their first proposition as follows 

“market value of any firm is independent of its capital structure and is given by capitalizing 

its expected return at the rate appropriate to its class” (Modigliani & Miller, 1958). 

From Proposition one they derived their second proposition for the rate of return of a levered 

company:  

“the expected yield of a share of stock is equal to the appropriate capitalization rate for a 

pure equity stream in the class, plus a premium related to financial risk” 

As the investors and companies have equal access to debt, it does not matter if the investors 

borrow to invest in unlevered companies or if they directly invest in levered companies. If the 

only difference in the companies is the leverage, the result for investors should be the same.  

Without market constraints, it does not matter if they pay the interest for the borrowed money 

to purchase the unlevered company or the levered company pays its interest.  

In a following paper, Modigliani & Miller (1963) extended their theory by adding the tax 

deductibility of interests on the company’s value. As interests on debt are tax deductible, it can 

be beneficial to finance a company using debt instead of equity because it creates a tax shield 

for profitable companies. The tax shield is a factor of the tax rate and the level of debt, which 

can lower the cost of debt and the weighted average cost of capital. An increase in the tax rate 

leads to an increase in the tax shield and therefore to an increase in the market value of the firm. 

But Modigliani & Miller also found a personal tax penalty that fully offsets the corporate tax 

advantage of debt for the investor. Depending on the applicable statutory tax rules, interest 

income from debt is either taxed as capital gains (e.g., Germany (Bundesministerium der Justiz, 

2017)) or as income (e.g., France and United States (Green & Hollifield, 2003)). In case 

interests are taxed as income there is a tax-disadvantage to equity when the personal tax rate of 

the lender is higher than the capital gains tax rate.  

The theory has been well discussed and it stimulated further research relaxing the assumptions 

they have made. 
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2.2 Trade-off theory 

2.2.1 Static Trade-off theory 

Modigliani & Miller showed the relevance of the capital structure for the company’s market 

value if taxes exist and they model it as a linear function of leverage. Using the linear function 

would imply the maximal company value is reached with an all debt company. But as an 

increase in debt increases the risk of bankruptcy, this can obviously not be the best scenario for 

a company or its shareholders (Robichek & Myers, 1966).  

Kraus & Litzenberg (1973), therefore, introduced corporate taxes and bankruptcy costs to 

derive an optimal capital structure that maximizes the market value of the firm. According to 

them, the market value of a levered firm equals the market value of an unlevered firm plus the 

present value of the difference between the tax shield created by taking on debt and bankruptcy 

costs.  

Miller (1977) reacted to the new trade-off theory and the critics of the Modigliani & Miller 

theory with a paper in 1977. He kept the spirit of the capital structure irrelevance theorem and 

argued that, even in a world where interests are tax deductible, the value of the firm would still 

be independent because bankruptcy costs are small and in equilibrium, and the costs of 

financing with debt or equity would be the same due to arbitrage opportunities (Wagner, 2003).  

Including bankruptcy costs of any size makes the trade-off a non-linear function. It becomes a 

curve with a positive slope up to the point of optimal debt level, as illustrated by Meyers (1984) 

in Figure 1. Meyers extended the bankruptcy costs that Kraus and Litzenberg (1973) used in 

their model, and added the legal and administrative costs of bankruptcy, agency-, moral hazard-, 

monitoring-, and contracting-costs to the costs of financial distress, which can erode a company 

even when default is avoided.  
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Figure 1: The static trade-off theory of capital structure  

 

This static approach seems plausible but, as studies have shown unacceptable low R² (Meyers, 

1984), there must be other reasons for and against the use of debt except the tax deductibility 

of interest and bankruptcy costs.  

Bradley, et al. (1984) summarized various other leverage-related factors such as agency costs 

of debt, the non-debt tax shields (coming from depreciation and tax credits), the personal tax 

rate, the marginal bondholders tax rate, and risk (measured as volatility of firm’s earnings) that 

will influence the leverage decision if they are significant. Furthermore, if a company has or 

does make losses, tax loss carryforwards might be created that provide protection against taxes 

or at least reduce them. In those cases, the anticipated realizable tax benefit is positive but low 

(Meyers, 1984). 

Because so many factors need to be considered, many studies are not able to show significant 

effects (e.g., Titman & Wessels, 1988; Fischer, et al., 1989; Ang & Peterson, 1986). An early 

author who could produce clear evidence on the influence tax shields have on the leverage 

decision of companies when going public was MacKie‐Mason (1990). He empirically 

concludes: “…changes in the marginal rate for any firm should affect financing choices…”.  

Another author who contributed significant results indicating that high tax-rate firms use more 

leverage is Graham (1996). He argues that proxies have been used to gauge a company’s tax 
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rate, and therefore researchers have not been able to produce stronger results. Graham (1996) 

instead explicitly calculates the company-specific marginal corporate income tax rates, which 

can lie between zero as a minimum and the statutory corporate tax rate as the maximum, and 

uses them to explore incremental financing decisions. Graham (1996) defines the marginal tax 

rate as “the present value of current and expected future taxes paid on an additional dollar of 

income earned today” and calculated them by taking into consideration the state-specific 

treatment of net operating losses, investment tax credits, the alternative minimum taxes1, and 

the managers tax rate expectations. A high marginal tax rate is what really motivates the 

companies to use debt. The statutory tax rate might be high, but if the company already shields 

its earnings, its marginal tax rate might be low, which means the potential value of the debt tax 

shield is low (Graham, 1996).  

The aforementioned studies show taxes do influence leverage decisions, although significant 

results are less common in this research area than the theory might suggest. The static one-

period approach they used does not allow for target adjustments. One decade later, researchers 

(e.g., HAMADA, et al., 1984 and Brennan & Schwartz, 1984) have started to reconsider the 

impact that taxes have on the leverage of companies by applying dynamic models (Murray Z. 

& Goyal, 2007).  

 

2.2.2 Dynamic Trade-off theory 

An advantage of a dynamic approach is that it captures reactions of a company that might not 

be observable in a single period because companies do not always react immediately, nor do 

they react in the same way. One of the first researchers who applied a dynamic approach to 

investigate the trade-off between tax shields and bankruptcy costs was Hamada, et al. (1984), 

who showed that companies keep high level of debt to take advantage of tax shields. A few 

years later, Fischer, et al. (1989) used the dynamic approach to show that reaching the optimal 

financing with a current capital structure happens over time when exogenous transaction costs 

influence investment decisions. Transaction costs occur when companies recapitalize and they 

are proportionally higher for smaller debt issues than for larger ones. If no transaction costs 

would exist, companies might react immediately and adjust their leverage towards their optimal 

ratio, but adjustments of leverage involve costs. Small adjustments might not justify the costs, 

so companies delay adjustments until worthwhile (Meyers, 1984). In some previous static 

                                                 
1 Additional US tax requirement. See (Burman, 2007) 
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studies, transaction costs have been absent, so companies have recapitalized continuously 

making their studies biased (Meyers, 1984). 

 

According to the trade-off theories, companies should increase leverage when their marginal 

tax rate increases so they can benefit from the tax deductibility of interest payments compared 

to dividend payments when raising equity. Based on this we develop Hypothesis one:  

German and French non-financial corporations increase their leverage after an increase in 

corporate income tax rate. 

 

Current research 

It is an ongoing challenge to prove how taxes affect funding decisions (Fama, 2011). The latest 

research has been able to statistically verify the connection between taxes and leverage.  

While many studies focus on the United States, Dwenger & Viktor (2014) observed the German 

market for the period 1998 – 2001 and found that, on average, an increase in corporate taxes by 

10 % would increase a company’s leverage by 5 %. Faccio & Xu (2015) observed leverage 

responses in low tax evasion countries while examining tax changes at the corporate and 

personal level within 29 OECD countries by using a panel regression. They conclude “firms 

tend to increase their leverage when corporate taxes or personal taxes on dividend income 

increase…”.  

Heider & Ljungqvist (2015) have recently contributed by showing leverage responds 

asymmetrically to tax changes and it is path-dependent, both supporting dynamic trade-off 

models. While doubted in prior research (e.g., Shyam-Sunder & Myers, 1999; Heider & 

Ljungqvist, 2015) results indicate that taxes are a first-order determinant of U.S. firms’ capital 

structure decisions.  

Fewer researchers have investigated the impact that corporate tax changes have on the capital 

structure of financial institutions. Schandlbauer (2016) modified Heider & Ljungqvist´s (2015) 

difference-in-differences approach for the banking sector and produced significant results 

showing U.S. banks increase their leverage when the state corporate income tax rate increases. 

He compared better- and worse-capitalized banks and found that they react differently. Better-

capitalized financial institutions use their financial flexibility to take advantage of the enlarged 

tax shield of debt and increase their leverage. On the other hand, worse-capitalized banks do 
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not increase leverage to the same extent, but instead shift from mezzanine funding to 

subordinated debt.  

As Schandlbauer (2016) has shown for financial institutions in the U.S., not all companies 

might be in the position to responded by changing their capital structure. Better-capitalized 

companies might have the financial flexibility to increase their leverage, but worse-capitalized 

companies might react less because they have leverage ratios above their target or they are 

financially constrained. Although non-financial companies usually have diverse characteristics 

as compared to financial institutions (like lower leverage ratios and weaker regulatory forces), 

this assumption might also be valid for them. Therefore, we developed  

 

Hypothesis two:  

Better capitalized non-financial companies in Germany and France increase their total book 

leverage significantly stronger whereas worse-capitalized firms lever up less strong after a 

corporate income tax increase. 

 

2.3 Pecking order theory  

According to the pecking order theory, firms prefer internal finance and adapt their target 

dividend ratios according to their investment opportunities. When external finance is needed, 

companies prefer debt, then hybrid securities, and equity as a last resort. The main difference 

to the trade-off theory is that there is no target debt-to-equity mix. The leverage levels are just 

cumulative external financing needs (Meyers, 1984).  

This suggests a company will not adjust the level of debt to take advantage of a tax shield as it 

would first prefer the internally generated funds and only take on external debt or equity if they 

are not sufficient to cover existing investment opportunities. Balancing the costs and benefits 

of debt like in the trade-off theory becomes, according to this perspective, a second-order 

priority (Shyam-Sunder & Myers, 1999). The costs of relying on external financing, such as 

administrative-, underwriting-, under-pricing- or asymmetric information costs are, avoided if 

the company generates enough internally generated funds. In case internally generated funds 

are not available in sufficient amounts, companies prefer debt instead of equity because they 

follow the rule “issue safe securities before risky ones” (Meyers, 1984).  
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The following example illustrates a disadvantage of equity financing compared to debt 

financing. If a company’s shares are undervalued, it will only issue equity if the net present 

value of the project is higher than the undervaluation of its shares because otherwise the current 

shareholders will be worse off. This goes at cost of the intrinsic value of the company because 

a positive net-present-value project has been rejected. On the other hand, if the company’s 

shares are overvalued, the management would always issue equity even though debt is 

available, creating a universe in which investors would only invest if the debt capacity of the 

company is reached because they know about the asymmetric information motivating the 

management. Instead, the internal funds and debt instead are less affected by information 

sensitivity, and therefore are cheaper than equity (Graham, 2000). 

 

As several studies (e.g., Baker & Wurgler, 2002) have shown, companies try to time the market 

and issue shares when they think the price for their stock is high. This behaviour contradicts the 

static trade-off theory as an increase of the stock price means the company value increases and 

therefore the debt-to-value ratio falls. Following the trade-off theory, companies should issue 

debt. On the other hand, manager behaviour seems to contradict the pecking order theory as 

well when they prefer share issues because of high prices (Meyers, 1984). Investors should 

understand the manager motivation and bid lower prices on new shares to adjust for the bad 

news signal.  

 

We close this chapter with the statement of Meyers (1984): “The capital structure is a puzzle”. 

The existing theories as well as the observed behaviour partially contradict each other. Many 

variables influence company decisions on increasing, not changing, or decreasing the funds; 

where to take them (public or private); and which forms of fund to choose (debt, hybrid 

securities or equity).  
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3 Methodology 

The methodological approach for this study depends mainly on the problem definition and the 

research questions that we aim to answer. For its investigative purpose, we use a panel data set. 

By structuring the data into a panel both cross-sectional and time-series dimensions are covered. 

This allows to test and analyse more complex and extensive datasets (Brooks, 2014). A panel 

dataset can be either unbalanced or balanced. A balanced one has the same number of 

observations both in the cross-section as well as in the time-series dimension. For our study, 

we deal with an unbalanced panel since many companies are not listed in all observation 

periods. First, panel data controls for individual heterogeneity by observing the same entities 

over time. Thus, it is possible to isolate the influence of permanent, entity-specific 

characteristics which means that we can control for unobserved explanatory variables. 

Therefore, panel data structure mitigates endogeneity biases caused by omitted variables. 

Second, it is also controlled for time-specificity by isolating time-specific occurrences that 

affect all entities. Moreover, sorting into better- and worse-capitalized firms and changing the 

event window can be proceeded more efficiently in a panel data structure. In conclusion, this 

leads to more observations, variation, and higher efficiency.  

The simplest way to handle panel data is to estimate a pooled regression. But most important, 

pooling the data has a severe limitation since it implicitly assumes the average values of the 

variables and the relationship between them are constant over time and across all cross-sectional 

units in the sample (Brooks, 2014). Furthermore, by treating the data just as a bigger cross-

section, information about time dimension as well as the cross-sectional relationships are lost, 

i.e. the advantages mentioned above would be diminished by using a pooled regression. 

Therefore, we decided to exclude the option to run a pooled regression beforehand.   

Empirically identifying the effect of taxes on capital structure is challenging because of a wide 

range of endogeneity difficulties which must be controlled for (Heider & Ljungqvist, 2015). 

According to Robert & Whited (2012) there are basically two different causes for endogeneity 

problems that are relevant for our data set. First, omitted variables refer to those variables that 

should be included in the explanatory variables but for various reasons are not. Second, 

measurement error as a source of endogeneity occurs often since in most corporate finance 

studies proxies are used for unobservable or difficult to quantify variables. Any discrepancy 

between true values and used proxies leads to measurement error deviations. Many empirical 

corporate finance studies compare outcomes of two or more groups before and after a treatment. 

For example, Bertrand & Mullainathan (2003) compare the behaviour of firms in U.S. states 
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passing antitakeover laws with those in states without these. The quantity of interest in such 

studies is the causal effect of binary variables on outcome variables as discussed in Robert & 

Whited (2012). Particularly, the consequences and impacts from unobserved variables which 

have a severe explanatory power on the outcome variable is a common problem in corporate 

finance studies. For our dataset endogeneity caused by omitted variables is rather an issue than 

measurement error caused endogeneity, since the data sources used are quite reliable and 

accounting principles guarantee trustful data. To mitigate these endogeneity problems caused 

by omitted variables the panel data set can be specified as follows: fixed effects or random 

effects specifications.  

In the fixed effects specification, the disturbance term (uit) is defined as:  

𝑢𝑖𝑡 = 𝜇𝑖 + 𝑣𝑖𝑡   (1) 

Where 𝜇𝑖 is the cross-sectional specific effect which stays constant over time (time invariant) 

and 𝜐𝑖𝑡 which is the time varying disturbance term.  

The fixed effects specification thus has a straightforward dummy variable interpretation and 

can be written as:  

𝑦𝑖𝑡 = 𝛽𝑥𝑖𝑡 + 𝜇1𝐷1𝑖 + 𝜇2𝐷2𝑖 + ⋯ + 𝜇𝑁𝐷𝑁𝑖 + 𝑢𝑖𝑡      (2) 

where DN is the dummy for the respective cross-sectional unit and 𝜇𝑁 are the coefficients to be 

estimated. This Least Squares Dummy Variable is just an ordinary regression which can be 

estimated by Ordinary Least Squares (OLS) (Brooks, 2014).  

An alternative to fixed effects specification is the random effects specification. While the fixed 

effects specification is most easily viewed as modelling cross-sectional unit specific intercepts, 

the random effects specification can be interpreted as modelling cross-sectional specific error 

terms.  

𝑦𝑖𝑡 = 𝛼 + 𝛽𝑥𝑖𝑡 + 𝑢𝑖𝑡 

𝑤𝑖𝑡ℎ 𝑢𝑖𝑡 = 𝜇𝑖 + 𝑣𝑖𝑡 

For random effects the following requirements must be fulfilled:  

- Both parts of the error term must follow normal distribution: 𝜇𝑖~𝑁(0, 𝜎𝜇
2) 𝑣𝑖𝑡~𝑁(0, 𝜎𝑣

2) 

- 𝜇𝑖 and 𝑣𝑖𝑡 are independent of 𝑥𝑖𝑡 

- 𝜇𝑖 are independent of 𝑣𝑖𝑡 
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Particularly, the requirement that each part of the error term is independent of any explanatory 

variable in the regression is in practice difficult to fulfil.  

In general, random effects specification should be preferred since fewer parameter need to be 

estimated compared to the Least Squares Dummy Variable for the fixed effects.  

To decide which effects specification to use we run a Hausman-test. This test enables to 

determine whether the explanatory variables are correlated with the error term and whether all 

other requirements are fulfilled. The Hausman-test indicates a highly significant Chi-Square 

test statistic that no random effects specification can be used for our panel dataset (see figure 

2). We tested for random effects in the cross-section as well as in the time-series dimension. 

Neither of those specifications can be applied for our regressions.  

 

 

Figure 2: Results of Hausman-test for random effects specification 

In the next step, we test for fixed effects specifications in the cross-section as well as in the 

time-series dimension. A redundant fixed effects test is used to verify whether and which fixed 

effects specification can be applied. Due to the significant test statistics the results indicate that 

fixed effects can be only used in the cross-section dimension and not for the time-series 

dimension (see figure 3).  

 

Figure 3: Results of the fixed effects redundant test – cross-section and time-series dimension 
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For simplification reasons, we ran both the Hausman- as well as the redundant fixed effects test 

once for the whole dataset including both periods from 2001-2004 and 2011-2014.  

By using the cross-section fixed effects specification all cross-section variation is already 

incorporated by additional dummy variables. Thus, the cross-sectional headquarter dummy 

which distinguishes firm’s tax authority must be removed. Otherwise these two dummy 

variables would be nearly perfectly correlated and bias our regression estimations. By adding 

cross-section fixed effects, we also incorporate for industry-specific effects. “This ensures that 

we are comparing treated and control firms operating in the same industry, allowing us to 

difference away unobserved time-varying industry shocks to post-treatment trends in leverage. 

Moreover, we condition on firm-specific explanatory covariates of leverage (such as firm size 

and tangibility) that could cause trends to diverge post-treatment for reasons unrelated to 

corporate tax increases” (Schandlbauer, 2016). Furthermore, we included White diagonal 

standard errors & covariance to control for heteroscedasticity. Basically, that changes the way 

standard errors are computed. Hence, they no longer rely on constant error variance. The 

coefficient estimates as well as the residuals are not impacted by this procedure. Furthermore, 

the cross-sectional dimension is quite large since there are a lot of companies included in our 

sample. The consequence is that many degrees of freedom are used up. To overcome this 

problem and making our regression more efficient the White diagonal standard errors & 

covariance specification is used.  

In general, a difference-in-differences (DD) approach is applied when some subjects undergo a 

treatment and some do not. Hereby, the problem of omitted developments is mitigated by 

comparing two groups of firms during the same period (Jang, 2016). The DD approach is a 

merged procedure where single difference estimators are put together. First, a single cross-

sectional difference after treatment method is applied when there is no data on pre-treatment 

outcomes available (e.g., Garvey & Hanka, 1999). Second, treatment effects can be estimated 

by comparing the pre-treatment situation with the post-treatment situation of a specific group 

of firms. These two approaches complement each other. By comparing the different time series 

effects, the problem of unobserved differences between two different groups of firms by looking 

at the same firms before and after the change in corporate income tax rate, is mitigated (Roberts 

& Whited, 2012). 

The basic regression model in levels for the DD estimator is given by the following equation: 

𝑦 = 𝛽0 + 𝛽1𝑑 ∗ 𝑝 + 𝛽2𝑑 + 𝛽3𝑝 + 𝑢  
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where d is the treatment assignment variable equal to one if the firms headquarter is in Germany 

zero when the firm’s HQ is in France. P is the post-treatment indicator which is equal to one in 

the year after the tax change and zero in the year before the tax change. Including the variable 

d controls for permanent differences between the treatment and control groups; p controls for 

trends common to both treatment and control group. 𝛽1, which represents the DD estimator, 

captures the variation in the change in leverage experienced by firms in Germany relative to the 

change in leverage experienced by firms in France (Roberts & Whited, 2012).  

Essentially important for the validity of the model is the zero-correlation assumption between 

the German and French firms (parallel trend assumption). That means that without a treatment 

effect impact on leverage would have been the same for both treated and untreated firms. 

 

Figure 4: Difference-in-Differences intuition by Robert & Whited (2012) 

To control for these circumstances two mitigation approaches are applied for our thesis: First, 

cross-section fixed effects are applied. Second, we include explanatory, leverage-related 

variables to diverge trends that we identify after treatment which are unrelated to corporate 

income tax changes (Heider & Ljungqvist, 2015). The cross-sectional variation differences 

between French and German firms are fully captured by the location dummy.  

Several studies show that macroeconomic factors should be also taken into consideration. 

Korajczyk & Levy (2003) found that tax rises are more likely when there is a state deficit. To 

control for variation at the country level we include a country-specific dummy variable to 

capture full variation among Germany and France. Thus, it is not required to include additional 

macroeconomic variables in our regression analysis.  
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3.1 Data and assumptions 

In the following section, we introduce our dataset and our assumptions that we made to conduct 

our methodological approach.  

 

3.1.1 Macro financial data - Country matching 

We investigate on the behaviour of companies affected by a corporate income tax increase in 

one country while comparing with a peer group of firms with its tax jurisdiction in another 

country with stable corporate taxes during this period and vice versa for another period.  

This approach allows us to test our two hypotheses made for two different markets, which gives 

our results a higher level of reliability as well as validity.  

Following Heider & Ljungqvist (2015) we assume economies close to each other are likely to 

correlate with each other. We therefore compared all countries next to Germany as a control 

group considering the changes in tax rate, level of GDP, unemployment rate and number of 

listed firms. We figure out that France is the best match with respect to these criteria.   

Germany had an increase in corporate tax rates from 38,90 % in 2002 to 40.22 % in 2003 while 

France had a stable corporate income tax rate of 35,43 % during this period. On 1st January 

2013 France instead increased its tax rate from 36,10 % to 38 % while the German rate stayed 

constant at 30,18 %. This makes the two countries perfect control groups regarding the tax rate 

development.  

Using yearly OECD (2017) observations for the period of 2001 – 2004 we calculated average 

unemployment rates for France and Germany of 8,37 % and 8,19 % respectively. Germany 

decreased its unemployment rate to an average of 5,26 % in the period from 2011 to 2014 while 

it in France increased to 9,89 %. The GDP of both countries developed in line while Germany’s 

was on a higher level as figure 5 shows. Multiplying the population (Worldbank, 2016) and the 

number of listed companies per million people (FRED, 2016) for the eight years from 2001 - 

2004 and 2011 - 2014 shows France has on average 669 and Germany 695 companies listed on 

all the countries stock exchanges. Figure 6 shows the yearly development. 

From the macro financial perspective this makes France and Germany to two good treatment 

and control groups.   
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Figure 5: GDP total, in mEURO at constant prices, Calendar Adjusted 

 

Figure 6: Number of Listed Companies, Annual, Not Seasonally Adjusted 

 

3.1.2 Stock exchanges 

While both countries have more than one stock exchange we have chosen the biggest ones to 

represent each country respectively.  

The “Deutsche Börse” Frankfurt represents 85% of the German stock market (deutsche-boerse, 

2017) and is therefore chosen as the marketplace representing Germany. After the merger of 

the biggest French stock market Bourse de Paris with Euronext in 2000, Euronext is the leading 

pan-European marketplace (EURONEXT, 2016). We have therefore selected Euronext Paris to 

represent listed non-financial French firms in this study.  
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3.1.3 Headquarters 

We assume the companies are taxed in the country where the headquarter is. According to 

§ 1 KStG (Bundesministerium der Justiz, 2017), companies with headquarter or the 

management in Germany are unlimited taxable in Germany. According to § 2 KStG 

(Bundesministerium der Justiz, 2017), companies without these characteristics but with 

domestic income are limited taxable. The French government applies the same approach (Hellio 

& Thill, 2002). Unlimited taxable means that all income of a company is taxable at the domestic 

country no matter where the income is generated while limited taxability means that income 

generated in the domestic country is taxed (Kraft & Kraft, 2009). Additionally, it is worth 

mentioning firms with a headquarter in a specific country and operating income outside of this 

country will be taxed in the foreign country. Because governments try to avoid double taxations 

companies receive tax reductions to the same amount the companies have already paid in the 

foreign country. The headquarter therefore seems to be an important indicator for companies 

applicable tax rate.  

 

3.1.4 Taxes 

The OECD tax database provides a list of the corporate income tax rates for France and 

Germany from levels per country on a yearly base (OECD, 2017) which we have used for the 

period of two years before and after the respective corporate income tax increase. The 

announcement date of the tax increase would be assumed to be the point in time where the 

companies effectively start to react with a change in leverage. Because the announcement is 

publicly discussed well before officially announced this date is not precisely quantifiable 

through a review of news. Furthermore, some companies might anticipate the tax increase and 

act before the official announcement due to information asymmetries. We have therefore 

decided to follow the approach Schandlbauer (2016) and use the effective date of the tax 

increase which was 1st January 2003 in Germany and 1st January 2013 in France respectively.  

 

3.1.5 Company related information 

Standard & Poor’s “Capital IQ” fundamentals annual database was used to extract the 

dependent variables and the firm-specific explanatory variables of companies listed in Germany 

and France. 
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As explained by Heider & Ljungqvist (2015) the headquarters in Capital IQ are not fully reliable 

since they present the current country of the company´s headquarter for all historic years. This 

would bias our analysis if a company has moved within the period we examine as companies 

might appear to be affected by a tax increase although they are not or vice versa. To circumvent 

this, we collected the historic headquarter from Thomson Reuters and replaced the Capital IC 

headquarter to capture these movements.  

Capital IQ´s Security Daily provides the year-end market value of equity which was needed to 

calculate the market-to-book ratios. While matching the two databases by name and year it 

turned out that some observations were missing. These then have been looked up manually by 

using DataStream.  

 

3.2 Exclusions and Final Sample Selection 

After extracting all the data to Excel we used the filter function to scan our dataset for anomalies 

and outliers. All firms with a negative market-to-book ratio as well as all firms with negative 

leverage ratio have been excluded from our sample. Additionally, all firms with leverage ratios 

larger than one have been excluded, since total assets should be always larger than debt.  

As we assume the company is taxed where the headquarter is located we have excluded 

companies with headquarter outside of France and Germany based on the collected 

headquarters from Thomson Reuters.  

As Bradley et al. (1984) point out there seems to be a systematic relationship between regulation 

and financial leverage. Regulation constraints the freedom to decide on leverage. Utility and 

financial sector firms typically are highly regulated and have very high leverage ratios so we 

follow Bradley´s approach and exclude the sectors from further analysis using the Global 

Industry Classification numbers (GIC Sectors: 40 and 55).  

As Capital IQ contains company information for years in which the company is not listed we 

have company specific information like leverage without market values. We have excluded 

companies that do not have market values of equity after cross-checking with DataStream 

whether they were listed or not. For companies which were listed but have no market values of 

equity in Capital IQ the respective missing figures are calculated based on DataStream.  

Additionally, by analysing the data we identified that some of the cross-sectional units (firms) 

had more than one observation for the same time-series dimension. These firms changed their 



21 

 

fiscal year ends, thus we removed the mid-year observations and kept the fiscal-year end 

observation to avoid a double counting bias in our dataset.  

 

3.3 Preparation of Variables 

For the regression analysis, the dependent as well as the explanatory variables need to be 

prepared. This section contains definition and computation of dependent and independent 

variables as a preparation for our regression analysis.  

 

3.3.1 Dependent Variable 

Short-term, long-term, or total leverage can be used to measure the ratio of debt a company 

uses to fund its operations. While Heider & Ljungqvist (2015) argue that short term leverage is 

commonly used for working capital and is therefore unlikely to react to tax changes they still 

find robust results using it. Schandlbauer (2016) on the other hand, concludes worse-capitalized 

firms partially increase their short-term debt as a response to tax increases, so short term debt 

needs to be included in our study. In general, firms can adjust their debt structure more flexible 

and time efficient by borrowing short-term debt. Diamond (1991) found that lots of companies, 

especially the less financially constrained ones, only rely on short-term debt. Particularly, 

making use of a credit revolver can be more convenient for firms to satisfy short-term financial 

obligations.  

Long term debt provides a higher tax shield than short term debt because it has a higher yield 

than short term debt. According to Heider & Ljungqvist (2015), it is therefore more likely to be 

used as a reaction to a tax increase.  

We use total book leverage as it is most common in leverage research and it captures both the 

long- and short-term debt. We defined total book leverage, according to Heider & Ljungqvist 

(2015), as the “sum of long-term debt (Compustat item dltt) and short-term debt (Compustat 

item dlc), over the book value of assets (Compustat item at)”. 

 

3.3.2 Firm-Specific Explanatory Variables 

We used the three most common variables in capital structure literature: firm size, market-to-

book, and tangibility as explanatory variables because they have proven to be most significant 

(see e.g., Welch, 2011 and Frank & Goyal, 2009). We will shortly define them and mention 
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their typical relation to leverage before we use the underlying theories to interpret them in the 

context of our results in chapter 4.  

 

Firm size 

“The natural logarithm of total assets (Compustat item at)” (Heider & Ljungqvist, 2015) is 

used to gauge the firm size.  

Graham & Harvey (2001) found firm size to have a significant effect on the capital structure. 

Larger companies often have less information asymmetries, lower costs of financial distress 

and they might be more sophisticated regarding the knowledge about corporate financial 

theories (Graham & Harvey, 2001). Earlier research has found a positive relationship between 

debt and firm size (e.g., Rajan & Zingales, 1995 and Frank & Goyal, 2009). Large, more mature 

firms with better reputations in debt markets face lower debt-related agency costs. Thus, the 

trade-off theory predicts larger, more mature firms to have relatively more debt.  

 

Market-to-book 

We calculate the Market-to-book ratio by “(fiscal year-end closing price times common shares 

[cshpri], long-term debt [dltt], short-term debt [dlc] – deferred taxes and investment tax credits 

[txditc]) / total assets [at]” (Heider & Ljungqvist, 2015).  

Most capital structure literature (e.g., Smith & Watts, 1992; Barclay, et al., 1995) shows a 

negative relationship between market-to-book and leverage.  

 

Tangibility 

The more valuable the company’s assets are as a collateral the lower the borrowing costs should 

be (Graham, 2000). Tangible assets usually are more valuable as collateral (Chan & Kanatas, 

1985) so we use tangibility as an explanatory variable. Tangibility “is defined as net property, 

plant, and equipment (Compustat: ppent), over the book value of assets (Compustat: at)” 

(Heider & Ljungqvist, 2015). Researchers have found a positive relationship between 

tangibility and leverage (e.g., Hall, 2012; Korteweg, 2010).  
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3.3.3 Robustness Variables 

The following variables are used for robustness tests. Including additional control variables 

verifies the validity of our regression results. We will give a brief explanation of the respective 

variables and theories supporting their relevance for our empirical approach.  

 

Return on assets (ROA) 

While profitability has often been used as an explanatory variable in leverage studies (e.g., 

Welch, 2011; Frank & Goyal, 2009), ROA has been highly insignificant in our regressions (see 

appendix 9). We therefore have decided to use ROA as a robustness variable rather than already 

including it in our ordinary regression. It is defined like in Heider & Ljungqvist (2015) as 

“operating income before depreciation (Compustat: oibdp) over the book value of assets 

(Compustat: at)”. High profit companies may have a high marginal tax rate implying they have 

a greater incentive to borrow and take advantage of the tax shield (Heider & Ljungqvist, 2015). 

Jensen & Meckling (1976) find companies with high profitability to have a high leverage.   

Loss-making companies on the other hand might create tax-loss carryforwards reducing the 

marginal tax rate and therefore reducing the motivation to react on tax increases. According to 

Graham (1996), a net operating loss dummy (we use profitability) provides a reasonable proxy 

for the corporate tax status.  

 

Profitable 

Like Kester (1986), Baskin (1989) and other researchers have shown the more profitable a firm 

within an industry the less it borrows, making the leverage ratio an inverse function of a 

company’s profitability (Myers, 1989). Whether firms are profitable or not is determined by 

using ROA as an indicator. When ROA is negative the dummy variable equals zero, when ROA 

is positive the value is one.  

 

Reported taxes / Earnings before taxes 

While the marginal tax rate of the companies would have a higher explanatory power (see 

section 2.2) the effective tax rate is a simplification that should be sufficient as a robustness test 

variable. We estimate the effective tax rate by dividing Income Taxes - Total (Compustat: TXT) 

by Pre-tax Income (Compustat: PI).  
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3.3.4 Better and worse capitalized companies 

We follow a slightly modified approach related to Schandlbauer (2016) and use total book 

leverage as a measurement for better- and worse-capitalization of non-financial firms. First, we 

calculate the median of total book leverage for our treated as well as for our control group 

separately. Hence, due to separation we incorporate for cross-country differences in total-book 

leverage between Germany and France. This is essentially important since German firms 

traditionally take on less debt than companies in France (see section 4.1). Second, we consider 

all firms above median total book leverage as worse-capitalized and all firms with a lower 

leverage than median as better-capitalized respectively. Schandlbauer (2016) used equity-to-

total assets as an indicator to distinguish between these two categories. We used total book 

leverage rather than an equity measurement factor since our dataset has missing observations 

for some market-to-book variables. Thus, our approach fits more given the data provided by 

Capital IQ. Furthermore, total book leverage as our main dependent variable gives a more 

accurate approximation when it comes to evaluating two different-capitalized groups of 

companies.  

 

3.4 Final specification of our regression 

By adding up the results of our methodology and research approach we come up with the 

following final specification for our regression analyses. We get evidence that fixed effects can 

be used to capture variation in the cross-section dimension. Instead of using the headquarter 

dummy the full variation of cross-section differences is captured by cross-section fixed effects 

dummy variables which we choose in EViews.  

Additionally, identified explanatory variables which were used by many leverage studies make 

the regression more efficient. The most important part with regards to our research question is 

the DD-estimator which consists of the shock dummy (0 before and 1 after an increase in 

corporate tax rate) times the headquarter dummy that determines the tax jurisdiction of the 

respective firms (0 for France and 1 for Germany).  

𝑇𝑜𝑡𝑎𝑙 𝑏𝑜𝑜𝑘 𝑙𝑒𝑣𝑒𝑟𝑎𝑔𝑒 =  𝛽1 +  𝛽2 ∗ 𝑠ℎ𝑜𝑐𝑘 𝑑𝑢𝑚𝑚𝑦 ∗ ℎ𝑞 𝑑𝑢𝑚𝑚𝑦 + 𝛽3 ∗ 𝑠ℎ𝑜𝑐𝑘 𝑑𝑢𝑚𝑚𝑦 +

𝛽4 ∗ 𝐹𝑖𝑟𝑚 𝑠𝑖𝑧𝑒 + 𝛽5 ∗ 𝑀𝑎𝑟𝑘𝑒𝑡 𝑡𝑜 𝑏𝑜𝑜𝑘 𝑟𝑎𝑡𝑖𝑜 + 𝛽6 ∗ 𝑇𝑎𝑛𝑔𝑖𝑏𝑖𝑙𝑖𝑡𝑦 + 𝑢𝑖𝑡  

Moreover, it is essentially important to make sure which kind of significance t-test we make 

use of to test our hypotheses. Our two hypotheses were introduced in section 2.2. For both we 

test only for an increase. That means we use one-sided t-tests for all our regression analyses. 
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The output statistics from EViews are based on two-sided test. Thus, we manually calculated 

and adjust the significance levels by using the Microsoft Excel function NORMSDIST in our 

respective tables in chapter 4.1.  

 

3.5 Validity and Reliability of the Model 

We assume companies pay the statutory tax rate of the country where the headquarter is located. 

This is obviously over-simplistic. The TUI AG for example is listed in Germany and in our 

sample as the headquarter is in Berlin and Hannover. According to their Financial statements 

(TUI AG, 2016), they operate in 180 countries all over the world and have a tax burden of 

24,62 % while the statutory tax rate in Germany is 30,18 %. A change in Germany´s statutory 

tax rate would affect the company but this might only be marginal. Our assumption does not 

hold for single, especially for multinational companies, and it might lead to imprecise results 

as they pay taxes in several jurisdictions. However, using the unique National Establishment 

Time Series database for the United States, Heider & Ljungqvist (2015) have shown that the 

average firm has most of the operations in its home state so they conclude this simplification is 

an innocuous approximation. As there is no comparable database including the historical 

location data for subsidiaries, branches and plants for France and Germany available to test this 

assumption, we apply the same approximation and argue that if it is convincing enough for the 

leading researchers on this field we will not further challenge their assumption at this point and 

trust their results. Unarguable we received significant results using the headquarters 

assumptions so we conclude the approximation Heider & Ljungqvist made holds for our sample 

as well. 

Moreover, our methodological approach is based on simplifying assumptions regarding the 

effective announcement date. As previous studies like Heider & Lundqvist (2015) and 

Schandlbauer (2016) showed it is nearly impossible to investigate when firms have received 

information about a tax increase. Corporate income tax changes are mostly discussed by law 

makers prior to their respective effective date. Hence, it can be expected that firms know about 

the tax increase prior to the final enactment. However, the exact determination of timing of this 

knowledge is in practice difficult to derive (Schandlbauer, 2016). Particularly, information 

asymmetries among firms about potential corporate income tax changes often occur. Therefore, 

our approximation that all firms obtain information on the effective date at the beginning of the 

new year might bias our results to some extent. Although, it is tough to verify when firms react 

with regards to leverage decisions after receiving information. Thus, the “reaction” effect and 
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the mentioned information asymmetries might balance out each other. Thus, the approximation 

of choosing the effective date at the 1st January seems the most plausible one.  

Heider & Ljungqvist (2015) highlighted that cross-country studies are often criticized for 

comparing apples with oranges: treatment and control groups in the sample might be different 

with respect to unobserved variables which could affect leverage decision. Single-countries 

studies seek to sidestep this problem. We allow for country-specific differences by adding firm-

specific fixed effects which capture the local variation. But there might be other impact factors 

in which the firms of the respective countries might differ. These issues are directly linked to 

omitted variable biases which causes endogeneity. We directly address this issue by including 

fixed cross-section effects and thus mitigate influences of omitted variables. 

  

4 Results and Analysis  

In this section, we show our results, critically evaluate, analyse, and interpret significant values. 

Finally, we will conclude on the hypothesis and summarize our study. The full length EViews 

reports can be found in the appendix.  

 

4.1 Descriptive Statistics 

To get a comprehensive overview and an intuition of the distribution of the variables included 

in our panel data regression, tables 7 & 8 contain the summary statistics for German and French 

listed non-financial firms respectively. All the variables that are introduced in the last section 

are included.  

Descriptive 
statistics  
German 
companies 

total 
book 
leverage 

shock 
dummy 

firm 
size 

market-
to-book profitable 

reported 
taxes / 
Earnings 
before 
taxes ROA tangibility 

Mean  0,2039 0,4978 3,9868 1,2374 0,7124 0,1307 0,0154 0,1772 

median 0,1417 0,0000 3,9782 0,8321 1,0000 0,1256 0,0633 0,0847 

max 0,9208 1,0000 10,0747 12,8932 1,0000 26,5714 1,0552 0,9454 

minimum 0,0000 0,0000 -1,9519 0,0226 0,0000 -61,8000 -3,2826 0,0000 

std. Dev 0,2137 0,5003 1,7032 1,3661 0,4529 2,3369 0,2533 0,2084 
Figure 7: Descriptive Statistics: German listed non-financial firms.  

Figure 7 contains descriptive statistics on the explanatory variables and the dependent variable. All the variables are 
calculated as defined in the previous section. Total book leverage is the dependent variable, all the other are explanatory 
variables. The table gives an overview over the descriptive statistics of German listed non-financial firms in our sample. 
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Descriptive 
statistics  
French 
companies 

total 
book 
leverage 

shock 
dummy 

firm 
size 

market-
to-book profitable 

reported 
taxes / 
Earnings 
before 
taxes      ROA tangibility 

Mean  0,2185 0,5066 5,4556 1,0662 0,8454 0,1771 0,0662 0,1696 

median 0,1995 1,0000 5,0286 0,7651 1,0000 0,2922 0,0847 0,1310 

max 0,9371 1,0000 11,3090 22,6818 1,0000 47,2963 1,4112 0,9449 

minimum 0,0000 0,0000 -0,2562 0,0497 0,0000 -63,2500         -1,2660 0,0000 

std. Dev 0,1689 0,5002 2,4388 1,1832 0,3617 2,7409 0,1654 0,1644 
Figure 8: Descriptive Statistics: French listed non-financial firms 

Figure 8 contains descriptive statistics on the explanatory variables and the dependent variable. All the variables are 
calculated as defined in the previous section. Total book leverage is the dependent variable, all the other are explanatory 
variables. The table gives an overview over the descriptive statistics of German listed non-financial firms in our sample. 

For the first variable Total book leverage it can be concluded that French firms have higher 

leverage ratios than German firms. Whereas the mean values are not that far away from each 

other, the median values indicate the difference in leverage between German and French firms. 

This discrepancy has led us to separate our sample when it comes to deciding which firms are 

better- and which are worse-capitalized (see section 3.3.4).  

From the descriptive statistics of firm size, it can be derived that firms in Germany are on 

average smaller than those in France. This variable which is calculated by taking the natural 

logarithm of total assets can be negative which is indicated by the minimum values since firms 

with total assets < 1 million Euro will lead to a negative result.  

From the market-to-book ratio it can be concluded that German firm’s equities are on average 

1,24 times as much worth than what their respective book value of equity indicates. For French 

firms this ratio is on average slightly lower, which is indicated by the lower mean and also 

median value.  

Profitable is on average slightly larger for French firms. The median for this dummy variable 

is not really interpretable, since this variable can just be either 1 or 0.  

Reported taxes / Earnings before taxes is a proxy for the effective tax rate. The descriptive 

statistics results indicate that on average French firms have a higher effective tax rate compared 

to German companies.  

The return on assets of French firms is on average 6,6 %, whereas German firms make on 

average 1,5 %.  
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Last, tangibility as an indicator for the ability to take on more debt. It is on average slightly 

higher in Germany. That means companies in Germany have more asset collateralization 

opportunities.  

 

4.2 Results and Interpretation 

The results, evaluations and interpretations of our panel data regression analyses are described 

in this section.  

 

4.2.1 Tax increase in Germany 

Germany - All companies 2002 - 2003 2001 - 2004 

Variable Coefficient 
Std. 

Error 
t-

statistic Coefficient 
Std. 

Error 
t-

statistic 

Shock-*Headquarter Dummy 0,0426** 0,0199 2,1446 0,0194 0,0155 1,2529 

Shock Dummy -0,0121 0,0105 -1,1564 -0,0139** 0,0066 -2,0923 

Firm size 0,1426** 0,0756 1,8871 0,0148 0,0211 0,7003 

Market-to-book -0,0348 0,0398 -0,8749 0,0001 0,0001 0,8982 

Tangibility 0,6945** 0,3616 1,9204 0,3022** 0,1378 2,1931 
Figure 9: Panel data regression analysis 2002 – 2003 and 2001 – 2004 

Yearly observations on total book leverage are regressed on the illustrated variables above. Results with *** are statistically 
significant at the 1-%-level, results with ** are statistically significant at the 5-%-level and, results with * are statistically 
significant at the 10-%-level. All variables are measured as defined in the methodology section at the year-ends respectively. 

 

Interpretation of Difference-in-Differences Estimators 

We ran two regressions where we included two years and four years around the increase in 

corporate income tax rate respectively. We decided to not only look at the year after the tax 

increase but the next two years after because of the before explained possibility of delayed 

reactions on tax increases because of transaction costs (see chapter 2.2.2). As it can be seen 

from the 2002 – 2003 difference-in-differences estimator the coefficient is significant at the 

5 % confidence interval (p-value 0,0334). That means that relative to French firms German 

companies will rise their total book leverage by 4,26 % one year after an increase in corporate 

income tax rate. By including the period from 2001 to 2004, we compare the change in total 

book leverage two years before the tax change with two years after the change. All listed non-

financial companies in Germany increased their total book leverage insignificantly two years 

after the corporate tax increase. A reason might be that the companies in our study are all listed 

companies and therefore no small companies are included which might make the transaction 



29 

 

costs neglectable because they are relatively small for bigger issuances. These outcomes are in 

line with what Heider & Ljungqvist (2015) found. By comparing non-financial corporations 

within the United States, they conclude that firms will lever up significantly one year after a 

corporate tax increase, whereas they found no significant effects after two years.  

 

Firm size 

Firm size captures a variety of things that can affect the leverage ratio. Like mentioned in the 

trade-off theory section (section 2.2), debt issuance comes with transaction costs and they are 

relatively smaller for bigger issues. Additionally, public corporate debt is traded in large blocks 

making debt issuances more attractive for large firms (Wald, 1999). Bigger companies are 

supposed to have lower distress costs because of better diversification (Rajan & Zingales, 

1995), they are assumed to be more transparent, therefore have lower cost of debt but on the 

other hand they are more prone to agency problems (Agrawal & Knoeber, 1996). 

In line with our expectation firm size has a positive coefficient at a 5 % confidence level for the 

period 2002 – 2003, indicating larger companies tend to lever up more than smaller companies.  

 

Market-to-book 

This explanatory variable is not statistically significant in either of these two periods.  

 

Tangibility 

Tangibility is significant at a 5 % confidence level for the period 2002- 2003 as well as for the 

2001 – 2004 period. With a positive coefficient of 0,695 and 0,302 respectively, indicating that 

the more net PPE, relative to book value of assets a company has the stronger the increase of 

total book leverage after a corporate tax rate increase. This is in line with our expectation 

resulting out of prior research (e.g., Hall, 2012 and Korteweg, 2010). In research this is often 

related to the collateral hypothesis which relates to the traditional trade-off theory in that 

collateralizable assets are more likely to maintain their value in bankruptcy or liquidation if the 

firm itself fails, and therefore creditor’s losses will be smaller if the firm fails (Odgen, et al., 

2003). Schwartz & Aronson (1967) found evidence that debt ratios vary substantially across 

industries, and tend to be higher in industries in which a larger portion of the constituent firm’s 

assets consist of PP&E. Supporting evidence was found by Long & Malitz (1985) who provide 
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findings that leverage is negatively related to capitalized research and development expenses 

i.e. intangible assets. Moreover, firms with more tangible assets have better collateralization 

opportunities and thus lower costs of borrowing.  

 

4.2.2 Tax increase in France 

France - All companies 2012 - 2013 2011 - 2014 

Variable Coefficient 
Std. 

Error 
t-

statistic Coefficient 
Std. 

Error 
t-

statistic 

Shock-*Headquarter Dummy   0,0171** 0,0103 1,6640  0,0116 0,0095 1,2188 

Shock Dummy 0,0037 0,0056 0,6543  0,0060 0,0052 1,1529 

Firm size   0,0400** 0,0207 1,9262 0,0344*** 0,0135 2,5373 

Market-to-book 0,0111 0,0097 1,1520 0,0100** 0,0051 1,9629 

Tangibility 0,2508* 0,1683 1,4901 0,2673*** 0,1099 2,4314 
Figure 10: Panel data regression analysis 2012 – 2013 and 2011 – 2014 
Yearly observations on total book leverage are regressed on the illustrated variables above. Results with *** are statistically 
significant at the 1-%-level, results with ** are statistically significant at the 5-%-level and, results with * are statistically 
significant at the 10-%-level. All variables are measured as defined in the methodology section at the year-ends respectively. 
 
 

In France, there was a tax increase with the effective date of 1st January 2013, whereas the tax 

rate in Germany was constant over the whole testing period from 2011 to 2014. Thus, we 

analyse how listed non-financial firms in France react to this change compared to German listed 

non-financial firms which act as a control group for our testing procedure. Obviously, this tests 

our results from 2001 to 2004 for robustness and consistency. Additionally, we investigate on 

a country with a comparable macroeconomic environment to get more evidence to decide about 

our hypotheses. To make our analyses comparable we choose the same additional explanatory 

variables as we have chosen for the German corporate income tax increase. From the first 

regression, it can be inferred that listed non-financial firms in France significantly took on more 

debt after a tax rise. The DD-estimator coefficient is at least at the 5 % confidence level 

significant and the coefficient itself is positive. One year after an increase in corporate income 

tax, French listed non-financial firms lever up relative to German firms by around 1,71 % which 

is slightly less than how German firms lever up relative to French firms in the period 2002 - 

2003.  

By comparing the effects on total book leverage two years after an increase in corporate income 

tax rate for listed non-financial firms in France, it can be concluded that there is no significant 

effect due to this event. The DD-estimator is highly insignificant. Thus, firms in France just 

lever up one year after our specified event rather than adjusting their leverage structure after 
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two years as well. This is in line with current research by Heider & Ljungqvist (2015) who 

concluded that listed non-financial firms in the US increase their leverage immediately after 

one year rather than after two years. For their estimations, they tested different measurements 

of leverage, where they include long-term as well short-term debt to investigate robustness of 

their results. 

 

Firm size 

As in the regression for the tax increase in Germany above firm size is significant at a 5 % 

confidence level which again indicates that larger firms make more use of additional debt than 

smaller firms one year after an increase in corporate income tax rate. This effect is even more 

significant two years after this event, which is indicated by the highly significant coefficient 

estimate of the variable firm size.  

 

Market-to-book 

The market-to-book ratio two years after an increase in corporate income tax rate has a positive 

coefficient of 0,01 and is significant at a 5 % level.  

As Myers (1977) states the present value of a company is the sum of the market value of the 

assets in place and the present value of future investment opportunities. If a positive net-present-

value project returns only benefit to the debtholders the management may choose not to invest 

because the shareholders do not benefit. As the company can choose to invest or not, the 

investment opportunities can be regarded as an option. The probability the firm exercises the 

option depends on the size of the obligations towards the debtholders. The higher the debt, the 

less the probability to invest. Thus, companies with high investment opportunities should 

borrow less. Therefore, the optimal leverage ratio is lower for high market-to-book companies 

and the correlation between market-to-book ratio and leverage is commonly referred to as to be 

negative in capital structure literature. Our results are contradicting as they are positive.  

Chen & Zhao (2006) deliver an explaination. They find the relation to be non-monotonic and 

significantly positive for most firms in their study. Chen & Zhao (2006) divided the companies 

in subsamples and found a significant positive relationship for low and medium market-to-book 

firms and a significant negative relationship for the high market-to-book firms. The negative 

relationship found in other literature might be driven by a small fraction of companies with a 

very high market-to-book ratio. German and French companies historically have on average 
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lower market-to-book ratios than U.S. companies (Dumay, 2010), that have mostly been subject 

of studies. Considering the lower market-to-book ratios in our sample our findings are in line 

with the study of Chen & Zhao (2006). The trade-off theory does not fully manage to explain 

the behaviour as higher market-to-book companies have lower borrowing costs, but on the other 

hand they also have high growth opportunities and thus should have low target leverage ratios 

(Chen & Zhao, 2006). The pecking order theory delivers the better explanation when extended 

by the market-timing-hypothesis (Baker & Wurgler, 2002). Low to medium market-to-book 

ratios do not have much retained earnings (i.e. not very profitable) and they follow the pecking 

order by using debt especially when debt is cheaper. Companies characterised by high market-

to-book ratios on the other hand have more retained earnings and therefore use less debt or they 

time the market and issue highly valued equities (Chen & Zhao, 2006).  

 

Tangibility 

In line with prior mentioned research as well as our findings from observing the German tax 

increase the tangibility variable for both periods from 2011 - 2014 and 2012 – 2013 respectively 

is significant with a positive coefficient.  

 

4.2.3 Better and Worse capitalized companies 

In order to compare how total book leverage of better- and worse-capitalized firms is affected 

by an increase in corporate income tax rate we distinguish again between the corporate income 

tax increase in Germany (effective date: 1st January 2003) and France (1st January 2013). We 

focus on the DD-estimator since the effects of other explanatory variables are already 

mentioned in the chapter above and are not of importance to answer our second research 

question. For the full regression results please see Appendix 1 - 8. We distinguish between 

better- and worse-capitalized firms by setting a filter in EViews. 

CAPITALIZATION_STATUS=1 indicates that we filter for well-capitalized firms, whereas 

CAPITALIZATION_STATUS=0 means that just the worse-capitalized firms are selected. 

 

Tax increase in Germany 

Our regression analyses for the German corporate income tax increase show that there is a 

significant effect on total book leverage for well-capitalized firms one year as well as two years 

after a tax increase. From the coefficient estimates it can be concluded that well-capitalized 
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firms on average increase their total book leverage relative to French companies by 4,9 % one 

year after the event and by 3,6 % two years after. The increase in leverage we find for the 

German market is in line with Dwenger & Viktor (2014). In their study, German companies 

increased their leverage by on average 5 % after a tax increase of 10 %. After the tax increase 

by 3,39 % in 2003 (from 38,9 % to 40,22 %) all German companies increased their total book 

leverage relative to French firms like mentioned in section 4.2.1. by 4,3 % and the tax increase 

of the better capitalized companies shown in figure 11 is with 4,9 % even stronger.  

For worse-capitalized firms we find a slightly significant effect on total book leverage due to 

an increase in corporate income taxes one year after this event since the respective DD 

coefficient estimates are significant at the 10 % level. Whereas, we found no significant effect 

two years after this event. Thus, even financially more constraint firms levered up due to an 

increase in corporate income taxes. But the effect is quite low compared to well-capitalized 

companies and the DD-estimator is just slightly significant at the 10 % level.  

Better-capitalized companies 2002 - 2003  2001 - 2004 

Independent Variable Coefficient 
Std. 

Error 
t-

statistic Coefficient 
Std. 

Error 
t-

statistic 

Shock-*Headquarter Dummy    0,0491** 0,0228 2,1571    0,0364** 0,0173 2,1035 
Figure 11: Panel data regression analysis of better-capitalized companies 2002 – 2003 and 2001 – 2004 
Yearly observations on total book leverage are regressed on the illustrated variables above. Results with *** are statistically 
significant at the 1-%-level, results with ** are statistically significant at the 5-%-level and, results with * are statistically 
significant at the 10-%-level. All variables are measured as defined in the methodology section at the year-ends 
respectively. 

 

Worse-capitalized companies 2002 - 2003  2001 - 2004 

Independent Variable Coefficient 
Std. 

Error 
t-

statistic Coefficient 
Std. 

Error 
t-

statistic 

Shock-*Headquarter Dummy    0,0231* 0,0169 1,3656    0,0227 0,0207 1,0982 
Figure 12: Panel data regression analysis of worse-capitalized companies 2002 – 2003 and 2001 – 2004 
Yearly observations on total book leverage are regressed on the illustrated variables above. Results with *** are statistically 
significant at the 1-%-level, results with ** are statistically significant at the 5-%-level and, results with * are statistically 
significant at the 10-%-level. All variables are measured as defined in the methodology section at the year-ends 
respectively. 

 

Tax increase in France 

The regressions which are used to investigate the effect of an increase in corporate income tax 

rate on total book leverage of better- and worse-capitalized French companies indicate quite 

similar results as these from our observation period in Germany from 2001 to 2004. By looking 

at the regression estimates of well-capitalized French firms one and two years after the event, 

it can be concluded that these firms significantly (at the 5 % and 1 % confidence level 
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respectively) increase their total-book leverage relative to German firms. This underlines our 

hypothesis as well as our results from the German market. Particularly, it can be inferred that 

firms increase their total book leverage after an increase in corporate income tax rate by 3,7 % 

after one year and 2,7 % relative to German firms respectively. This indicates, like the German 

observation period, that the two-year effect is weaker than one year after the event i.e. well-

capitalized firms respond immediately and stronger within the first year to increases in 

corporate income taxes. Whereas, we find no significant effects for worse-capitalized firms in 

France. This is in line with Schandlbauer (2016) who also had positive significant results for 

better-capitalized financial companies in the U.S. and lower but positive insignificant results 

for the worse-capitalized companies. He created the intuition, supported by his and our results, 

that worse-capitalized companies are financially constrained and thus do not have the flexibility 

to react.  

Better capitalized companies 2011 - 2014 2011 - 2014 

Independent Variable Coefficient 
Std. 

Error 
t-

statistic Coefficient 
Std. 

Error 
t-

statistic 

Shock-*Headquarter Dummy 0,0368*** 0,0157   2,3435    0,0272** 0,0147   1,8445 
Figure 13: Panel data regression analysis of better-capitalized companies 2012 – 2013 and 2011 – 2014 
Yearly observations on total book leverage are regressed on the illustrated variables above. Results with *** are statistically 
significant at the 1-%-level, results with ** are statistically significant at the 5-%-level and, results with * are statistically 
significant at the 10-%-level. All variables are measured as defined in the methodology section at the year-ends 
respectively. 

 

Worse-capitalized companies 2011 - 2014 2011 - 2014 

Independent Variable Coefficient 
Std. 

Error 
t-

statistic Coefficient 
Std. 

Error 
t-

statistic 

Shock-*Headquarter Dummy -0,0009 0,0065 -0,1330 -0,0019 0,0057 -0,3360 
Figure 14: Panel data regression analysis of worse-capitalized companies 2012 – 2013 and 2011 – 2014 
Yearly observations on total book leverage are regressed on the illustrated variables above. Results with *** are statistically 
significant at the 1-%-level, results with ** are statistically significant at the 5-%-level and, results with * are statistically 
significant at the 10-%-level. All variables are measured as defined in the methodology section at the year-ends 
respectively. 

 

4.3 Robustness Tests 

Lu & White (2014) already classified robustness checks as a common exercise in empirical 

studies. Robustness tests were most commonly conducted by varying the dependent variable 

i.e. testing similar dependent variables instead of the selected one or by adding further control 

variables which make the regression more efficient and underline the results. In general, “if the 

coefficients are plausible and robust, this is commonly interpreted as evidence of structural 

validity” (Lu & White, 2014).  
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In order to test for robustness of empirical results there are many options of conducting such a 

test. Researchers try to show the same results in different time periods, in different datasets, by 

using different sets of variables, using different functional forms (linear or non-linear, logit or 

probit etc.), using different transformations of data (levels, differences, logarithms etc.), using 

different estimations methods and different dependent variables (Hoover, 2006).  

 

We decided to include further control variables to test our results for robustness. These three 

variables which are already introduced in section 3.3.3 are the following: Return on assets, 

Profitable, Reported taxes / Earnings before taxes.  

Therefore, our final robustness panel data regression specification looks as follows:  

𝑇𝑜𝑡𝑎𝑙 𝑏𝑜𝑜𝑘 𝑙𝑒𝑣𝑒𝑟𝑎𝑔𝑒      =  𝛽1 + 𝛽2 ∗ 𝑠ℎ𝑜𝑐𝑘 𝑑𝑢𝑚𝑚𝑦 ∗ ℎ𝑞 𝑑𝑢𝑚𝑚𝑦 + 𝛽3 ∗

𝑠ℎ𝑜𝑐𝑘 𝑑𝑢𝑚𝑚𝑦 + 𝛽4 ∗ 𝐹𝑖𝑟𝑚 𝑠𝑖𝑧𝑒 + 𝛽5 ∗ 𝑀𝑎𝑟𝑘𝑒𝑡 𝑡𝑜 𝑏𝑜𝑜𝑘 𝑟𝑎𝑡𝑖𝑜 + 𝛽6 ∗ 𝑇𝑎𝑛𝑔𝑖𝑏𝑖𝑙𝑖𝑡𝑦 + 𝛽7 ∗

𝑅𝑂𝐴 + 𝛽8 ∗ 𝑃𝑟𝑜𝑓𝑖𝑡𝑎𝑏𝑙𝑒 + 𝛽9 ∗
𝑅𝑒𝑝𝑜𝑟𝑡𝑒𝑑 𝑡𝑎𝑥𝑒𝑠

𝐸𝐵𝑇
+ 𝑢𝑖𝑡  

In our robustness test framework, we solely focus on the impact of including the variables 

mentioned above on the DD-estimator i.e. the effect of an increase in corporate income tax rate 

on total book leverage.  

Thus, the DD-estimator coefficients are compared before and after including the three 

additional explanatory variables. In the following figures 15 & 16 the respective differences are 

illustrated:  

 

Germany – 1st January 2003 2002 - 2003 2001 - 2004 

Variable: Shock-*HQ dummy 
DD-Estimator 

Ordinary 
regression 

Robustness 
regression 

Ordinary 
regression 

Robustness 
Regression 

All firms 0,0426** 0,0462** 0,0194   0,0255* 

Well-capitalized firms 0,0491** 0,0520***     0,0363** 0,0378** 

Worse-capitalized firms        0,0231*   0,0197 0,0227    0,0297* 
Figure 15: Germany 2001-2004: Ordinary vs. Robustness regressions 

These figures illustrate the differences between the coefficient estimates of the Difference-in-Differences estimator from 
our ordinary regression and robustness regression where three additional variables are included. In this overview, the focus 
is solely on the DD-estimator. For a detailed overview over the regressions see Appendix 9. Results with *** are statistically 
significant at the 1-%-level, results with ** are statistically significant at the 5-%-level and, results with * are statistically 
significant at the 10-%-level. 
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France – 1st January 2013 2012 - 2013 2011 - 2014 

Variable: Shock-*HQ dummy 
DD-Estimator 

Ordinary 
regression 

Robustness 
regression 

Ordinary 
regression 

Robustness 
Regression 

All firms  0,0171**   0,0198** 0,0116   0,0124 

Well-capitalized firms    0,0368***   0,0374***     0,0272** 0,0251** 

Worse-capitalized firms        -0,0009   -0,0002 -0,0019   -0,0022 
Figure 16: France 2011-2014: Ordinary vs. Robustness regressions 

These figures illustrate the differences between the coefficient estimates of the Difference-in-Differences estimator from 
our ordinary regression and robustness regression where three additional variables are included. In this overview, the focus 
is solely on the DD-estimator. For a detailed overview over the regressions see Appendix 9. Results with *** are statistically 
significant at the 1-%-level, results with ** are statistically significant at the 5-%-level and, results with * are statistically 
significant at the 10-%-level. 

 

From the results presented in figures 15 & 16 it can be concluded that the significance levels of 

the Difference-in-Differences estimators are mostly robust with our results. For most of the 

coefficient estimates the robustness tests indicate slightly higher coefficients which are more 

statistically significant. Moreover, the statistically insignificant coefficients are also mostly 

insignificant in the robustness regressions. We identified three deviations in figure 15 which 

we think are worth mentioning:  

In our ordinary regressions for worse-capitalized firms in Germany one year after the event we 

received a slightly significant coefficient estimate, whereas our robustness test indicates no 

statistically significant DD-estimator. This result indicates what we already mentioned in the 

last section; financially constraint firms are less likely to lever up their total book leverage after 

an increase in corporate income tax rate. 

Furthermore, our ordinary regression analyses differ from the robustness tests performed for 

worse-capitalized firms in Germany two years after the event. In the robustness regression, the 

DD-estimator is slightly significant, whereas there is no significant effect in our ordinary 

regression. This indicates that even financially constraint firms lever up two years after an 

increase in corporate income tax rate. In general, the robustness regression is more reliable for 

our study, since it includes more variables i.e. more explanatory power.  

Moreover, by looking at the regressions where all firms are included in Germany we received 

a significant result in our robustness regression  
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By comparing the statistically significant coefficients the effects of an increase in corporate 

income tax rate are slightly stronger than in the ordinary regressions. This can be interpreted as 

a result of adding more explanatory power through additional control variables to the 

regression. This robustness analysis verifies the estimations from our regressions and 

underlines the significance of the respective DD-estimators. 

  

5 Conclusion 

The last chapter summarizes our findings, highlights practical implications, and recommends 

future research questions.  

 

5.1 Concluding Discussion 

By performing panel data regression analyses with a difference-in-differences approach based 

on Heider & Ljungqvist (2015) and Schandlbauer (2016), we have been able to produce 

significant results supporting our first hypothesis.  

Corporate income tax increase 1st January 2003 in Germany: Non-financial listed German 

companies increase their total book leverage by 4,26 % relative to French non-financial listed 

companies one year after a rise in corporate income tax rate from 38,9 % to 40,22%. Whereas, 

we find no statistically significant values two years after this tax rate increase.  

Corporate income tax increase 1st January 2013 in France: Non-financial listed French firms 

increase their total book leverage by 1,71 % relative to German non-financial listed companies 

one year after a rise in corporate income tax rate from 36,1 % to 38 %. Whereas, we find no 

statistically significant values two years after this tax increase.  

These results are in line with what Heider & Ljungqvist (2015) found and support our first 

hypothesis that firms will lever up after an increase in corporate income tax rate. Thus, the first 

hypothesis does not have to be rejected.  

Furthermore, supporting our second hypothesis, we found significant results indicating better- 

and worse- capitalized companies react differently to the tax increase. We found that non-

financial listed firms in both Germany and France significantly increase their total book 

leverage relative to the respective control group, one as well as two years after a rise in corporate 

income tax rate. While better-capitalized companies have the financial flexibility to increase 

their leverage we have only found only a slightly significant, weak increase in the worse-
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capitalized companies one year after the tax increase in Germany, according to our ordinary 

regression. By including further control variables for our robustness check, the statistically 

significant effect after one year disappears, whereas a small significant (10 % confidence level) 

effect after two years appears (figure 15). These effects are solely observable for weak-

capitalized German firms relative to French firms. In general, the robustness regression is more 

reliable for our study, since it includes more variables, i.e. more explanatory power. An 

explanation Schandlbauer (2016) offered for the behaviour of financial institutions in the U.S. 

could also explain what we observed. Worse-capitalized companies might already be 

financially constrained or operate at a leverage ratio above their target, and therefore do not 

adjust their leverage as strongly as better-capitalized companies. Therefore, they lose the 

possibility to increase the company´s market value through the tax shield. Thus, our empirical 

results mostly verify the second hypothesis as well.  

While there are several theories like Modigliani & Miller´s irrelevance theorem, the static and 

dynamic trade-off-theory, and the pecking order theory, when trying to explain the financial 

decisions of non-financial companies, there is not any single all-encompassing theory that can 

explain all decisions. As our data indicates, the existing capital structure (i.e. expressed as 

better- or worse-capitalized companies) influences the companies’ decision to adjust the 

leverage after the tax increase. Therefore, the dynamic trade-off theory seems to explain the 

observed behaviour most appropriately.  

 

5.2 Practical Implications 

The knowledge about the effect a corporate income tax increase can have on the tax shield, and 

therefore the market value of the company, should influence the decision of companies and 

investors on using straight debt, hybrid capital, or equity in order to fund a company. On 

average, companies seem to act in line with theory and increase their leverage to benefit from 

the increased tax shield, but when dividing the sample into subcategories as we did, the outcome 

differs. While we have shown that worse capitalized companies do not react as strongly as 

better-capitalized companies to tax increases, on average the leverage of the corporate sector 

seems to increase after a tax increase.  

All else equal, this increase in leverage will lead to an increase in the corporate sector’s 

probability of default. While the increase in leverage is significant, it appeared to be on a low 
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level. The effect on the overall risk of the economy might not be high enough to be considered 

by politicians as an influencing factor when deciding about corporate income tax changes. 

 

5.3 Future Research 

As the tax shield can increase the market value of companies, better-capitalized companies 

should increase their market value after the corporate income tax increase. It would be 

interesting to compare better- and worse-capitalized companies to find out by how much better-

capitalized companies can improve their market value after a corporate income tax increase, 

and show how much value can be added by maintaining the financial flexibility to react to 

external shocks like a tax increase. On the other hand, it would be interesting to see how much 

the lack of financial flexibility costs the worse-capitalized companies when forgoing the 

possibility of increasing the market value by making use of the tax shield.  

The aggregate increase in the liabilities of the corporate sector of Germany and France might 

have an impact on the probability of default of the corporate sector when applying a Merton 

Model. While the leverage increase in our study is only about 4,26 % for German non-financial 

listed firms relative to French firms, and 1,71 % for French non-financial listed firms relative 

to German firms, it might then have a stronger macroeconomic impact when considering the 

interdependencies, particularly to the financial sector. Thus, it would be worth analysing the 

macroeconomic effects for the respective countries.  

Moreover, it would be worth applying our approach to other European countries, i.e. increasing 

the number of cross-sections as well as time-series to verify our results. The larger scale and 

extent of such a study could bring more reliability to our results and would be able to test for 

robustness of our empirical results.   
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Appendix 1: Regression German tax increase well-capitalized firms 2002 - 2003 
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Appendix 2: Regression German tax increase worse-capitalized firms 2002 - 2003 

 

Appendix 3: Regression German tax increase well-capitalized firms 2001 - 2004 
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Appendix 4: Regression German tax increase worse-capitalized firms 2001 - 2004 

 

Appendix 5: Regression French tax increase well-capitalized firms 2012 - 2013 
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Appendix 6: Regression French tax increase worse-capitalized firms 2012 - 2013 

 

Appendix 7: Regression French tax increase well-capitalized firms 2011 - 2014 
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Appendix 8: Regression French tax increase worse-capitalized firms 2011 - 2014 
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Appendix 9: Robustness Tests for all panel data regressions (1. Germany / 2. France) 
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