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Abstract	
	
The conclusions drawn from the theoretical framework lead to the propositions that 

German stock market firms that are family controlled and owned should be less 

profitable, more liquid and should have a lower leverage than equivalent non-family 

firms. The Analysis of the empirical data that consisted of the financial years 2008 to 

2012 of 172 German family and non-family firms confirmed the lower leverage and the 

higher liquidity in family firms. The proposition for profitability however was rejected. 

The data of the study does not allow drawing direct conclusions for the reasons behind 

this. Possibly those could lie within the limitations on the study in regards to the fact that 

only stock market firms have been investigated. Another reason could be the financial 

crisis that changed financing behaviors. 

 

Keywords: Capital Structure; Leverage; Profitability; Liquidity; Family Firm; 

Germany; Debt; Equity
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1.	Introduction	

	
Founding family firms, from now on only family firms, were and are subject of extensive 

research, as they are quite distinct in several ways.  Villalonga & Amit, (2006), Anderson 

& Reeb (2003) and Florackis et al. (2009) associate distinguishing qualities with family 

management. Among other attributes, they are more long-term oriented and risk averse. 

Many family firms are world leading in their niche. In Germany alone there are more 

than 1000 of these leading family firms (BDI, 2011). According to a survey, family firms 

value topics such as firm survival and employee satisfaction much higher as growth, 

profit and cost savings (Handelsblatt.com, 2012). Furthermore, the families are a special 

type of large block holders that combine ownership and control. These are interesting 

aspects that made family firms to the heart of this study. 

There are numerous definitions of family firms. A qualitative definition is rather simple; 

it only requires the unification of ownership and control. This study utilizes the definition 

that is known as the founding family definition. In order to fulfill the founding family 

firm criteria it is required that the family of the founder is still a large block shareholder 

of the firm. Furthermore, it is required that at least one member of the founders family is 

either represented in the management or the board. The main advantage of choosing this 

founding family definition is that it has been commonly used in research. A comparison 

of studies that assume different definitions of what a family company is would not 

produce useful results. (Schmid, Ampenberger, Kaserer, & Achleitner, 2008) 

To summarize, a family firm is the context of this study fulfilled both of the following 

requirements: 

• 25% of voting rights for the founding family 

• At least one family member in board or management 

 

The threshold of 25% was also chosen because it is the limit for blocking minorities 

stipulated by the German stock corporation law (§ 179 II 1, AktG). It is however of great 
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importance to understand that there is not one definitive cut-off point between family and 

non-family firms and other group cut-offs can have important consequences for every 

observation of the family firm issues. This critical issue is elaborated more in the method 

section. 

 

A special topic of research is how being a family firm influences a firm’s capital 

structure. A firm’s capital can be structured in different ways. The basic possibilities are 

using debt or equity and the use of internal and/or external funds (Brealey et al., 2004). 

The choices made will have different implications for the firm. Firstly, how the capital is 

structured determines how independent the firm is, for example from the capital markets. 

Secondly, the capital structure can be used for optimizing tax payments. Lastly, the level 

of debt a firm carries represents to some degree the riskiness of the operation (Parrino, 

Kidwell, & Bates, 2011).  

The aforementioned decisions that need to be made when determining how investments 

are funded can be influenced by the attributes that distinguish family firms from others 

(Koropp et. al, 2013). Hence for this tests were conducted to confirm if statistically 

significant differences could be found in the data sample. It was investigated if stock 

market listed family firms have statistically different capital structures or profits. This 

was based on a data set of 171 firms that were listed in the German DAX or CDAX 

indices during the years 2007-2012.  Previous studies such as the one by Deesomsak et. 

al (2004) and Levy & Hennessy  (2007) argue, that the capital structures of firms are 

influenced by financial crises and their following recessions. Therefore, it could be 

interesting to see if and how the global financial crisis of 2007-2008 is in some way 

reflected in the capital structures of firms, as these years are covered in the timeframe of 

the data in this study. The attributes of family firms might have differentiated the results 

between the firm groups even more during this time. 

The previous studies on capital structure of family companies show varying results. One 

direction is that family companies are more conservative and therefore put an emphasis 

on equity because there is a strong identification between the family and its business 

(Gallo & Vilaseca, 1996). On the other hand studies claim that for family firms the 
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shareholder control is predominant and that there are not the same conflicts between 

ownership and control. This is how the study of Croci, Doukas, & Gonenc (2011)  

explains the findings that family-controlled firms raise less equity capital and more debt 

capital than non–family-controlled firms. Most of the studies in this research area focus 

on market-based economies, while the sample of this study is based in a bank-based 

economy. In combination with the observations being performed based on the time of the 

financial crisis of 2007-2008 and its aftermath those form the contribution of this study. 

This leads to the following research question:  

“Do the capital structure and profitability, of stock market listed German 

companies depend on family or non-family ownership?” 

	

2.	Theoretical	Framework	

2.1	Capital	structure		
	
The capital structure reflects how a firm is funding its investments. They can be either 

funded by debt or equity. There is also a distinction between internal and external 

funding. Internal funding, for example, means funding by earnings or bank loans, while 

external funding can, for example, mean to issue shares. (Ross, Westerfield, & Bradford, 

2002) 

 

In 1958 Miller and Modigliani created the groundwork of the capital structure model 

used in corporate finance. They deductively developed their first proposition that capital 

structure does have no influence when it comes to the creation of value. Over time, 

further research has been conducted to complement and develop the basic concept. The 

following section describes this evolution. 
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Figure	1	"Evolution"	of	the	M&M	theory	of	Capital	Structure	Irrelevance	(CFA)	

	
 

In the beginning Miller and Modigliani developed the Capital Structure Irrelevance 

theory. It requires several assumptions to hold true. For example, it assumes a transaction 

cost free market, no taxes and among others, that managers act in the best interest of the 

shareholder. Under such conditions the market value of a firm is independent of the 

method of funding. A fully debt funded firm will have the same market value as a fully 

equity funded firm. The second proposition of Miller and Modigliani states that return on 

equity would grow, if the amount of debt increases under the assumption of risk free 

debt. (Miller & Modigliani, 1958) 

 

Since the assumptions of the theory were deemed to be not realistic, adaptations were 

required. In 1963 Miller and Modigliani acknowledged the existence of corporate taxes 

in their model, easing up their stringent assumptions. Since debt payments are tax 

deductible this so called tax shield makes debt more attractive as it increases owner 

value. In a further evolutionary step of the inclusion of taxes into the model Miller (1977) 

focused on the so called clientele effect, which deals with the idea that individual 

shareholders have different preferences regarding firm debt levels, based on the 

shareholders’ personal tax structure. 

 

A further adaptation to the underlying assumptions of the Miller and Modigliani model 

was the inclusion of costs of financial distress. Initially a frictionless market was 

assumed. However, this did not consider the costs that occur if a firm enters a state of 
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financial distress. These costs are associated to capital structure as they are caused by a 

high debt burden. There are direct and indirect costs connected to financial distress. 

Direct costs include legal and administrative costs of bankruptcy, while indirect costs 

include lost revenue and opportunities. These costs decrease firm value. (Parrino et al., 

2011; Gonzales et al., 2012) 

 

Another step was the inclusion of agency costs, which were highlighted by the research 

of Jensen and Meckling (1976). These costs occur if ownership and management are 

separate. The principal agent theory developed by Jensen and Meckling (1976) was based 

on the previous work conducted by Coase (1937). The sources of agency costs are 

asymmetric information between parties and the occurrence of opportunistic behavior. 

There are different types of agency conflicts. Type I grows out of the separation of 

ownership and management. Type II is based on different interests of controlling and 

non-controlling shareholders. (Charitou & Louca, 2013) 

 

The phenomenon is that managers could act against the interest of the owners in favor of 

their own interests (Meckling & Jensen, 1976). Measures to mitigate this effect also 

cause agency costs. They increase the cost of equity and include monitoring expenditures 

by the principal, the bonding expenditures by the agent and the residual loss. Ang et al 

(2000) find that agency costs increase when an outsider manages the firm and if the 

number of shareholders that are not involved in the management increases. Furthermore, 

agency costs decrease when the owner manages the firm. 

These developments resulted in two main theories regarding the construction of capital 

structure. One is the trade-off theory of capital structure by Bradley (et. al. 1984). It 

proposes that firms balance the positive effects that the tax shield can have on value with 

the negative effects of the costs of financial distress to find an optimal capital structure. 

Later, the dynamic trade-off theory introduced the idea to anticipate what will happen 

during future periods and include it into the model. Within the trade-off theory, every 

company has an optimal debt-to-equity ratio. At higher debt the cost of more debt 

outweighs the benefits. Differences between the actual capital structure of a company and 



	

6	

its optimal capital structure are explained by the cost of shifting the capital structure. 

(Frank & Goyal, 2005) 

 

According to Myers (1984) who is critical towards the trade-off theory it “rationalizes 

moderate borrowing”. Bankruptcy and agency cost are considered within the model. One 

consequence of the trade-off model would be that companies with many tangible fixed 

assets and high profits should have a high debt-to-equity ratio. (Myers, 1984) 

While it has been the dominating theory in corporate finance, the trade-off theory was not 

undisputed (Frank & Goyal, 2005; Myers, 1984). Critiques include, as mentioned before 

Myers, who is a proponent of the alternative Pecking Order theory. Donaldson 

developed the Pecking Order theory in 1961. He found out that managers in large 

companies that are in need of funds rarely issue new stock, but rather prefer the 

acquisition of funds through internal means (Donaldson, 1961). Myers developed the 

theory further in 1984. Following the theory, a firm that cannot finance its investments 

internally and consequently has to issue securities, would prefer debt to equity. The first 

factor that Myers (1984) introduced to the Pecking Order theory was the cost of relying 

on external financing. Until his study the costs inherent to external financing were 

considered to be only administrative and underwriting costs, as well as underpricing the 

securities. Myers acknowledged the problem of asymmetric information.  

Following the pecking order can lead to a decision of not financing a profitable 

investment (with positive Net Present Value). These costs of the missed opportunity can 

according to Myers (1984) be covered, if the company manages to finance the investment 

with internal funds instead. The Pecking Order theory also stipulates that a company does 

not aim for a certain debt-to-equity ratio (Myers, 1984). Myers (1984) findings show that 

behavior according to the Pecking Order theory is not mandatorily against the interest of 

the owners. 
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2.2	Family	Business	
	
It is evident that family firms differ from other types of organizations. There are several 

factors that distinguish family firms from others (Gomez-Mejia, Larraza-Kintana, & 

Makri, 2003; Charitou & Louca, 2013; Schleifer & Vishny, 1986; López-Gracia & 

Sánchez-Andújar, 2007; Schulze et. al, 2003 and Morck, 2003). Families can influence 

firms through different means. These are ownership, management and control according 

to Villalonga and Amit (2006). The central theme is that families are the controlling 

shareholders in family firms. Firms with controlling shareholders have distinct 

governance issues related to agency theory. Additionally, families act different than other 

shareholders. Family managers supposedly have better knowledge of the business than 

non-family managers can have. Chirico (2007) concludes in his study about knowledge 

related human-capital that family members are more emotionally involved and they 

socially interact more with each other, which assists them to accumulate knowledge 

within the family business over time. 

 

One of the paradigms in family firm theory is that their behavior is more conservative 

than that of non-family firms (Lumpkin, Brigham, & Moss, 2010, Gomez-Meija et al., 

2003). Conservatism in the context of this study refers among other things to a long-term 

approach of firms in regards to financing and investments. It is based on the idea that 

conservative firms try to avoid risk and in return, for example, expect lower returns. 

Family firms are more likely to be long-term oriented than non-family firms. They are 

also more likely to preserve traditions and routines. Long-term planning means also 

lower risk because it allows the reduction of uncertainty through better planning and 

research. (Lumpkin, Brigham, & Moss, 2010) Therefore it is expected, that family firm 

conservativeness could be a reason for different capital structure and profitability.  

Having a conservative owner that is at the same time controlling the management has 

important consequences for family firms (Barth, Gulbrandsen, & Schønea, 2005; Gomez-

Meija, Larraza-Kintana & Makri, 2003; Lumpkin et al., 2010; Schleifer & Vishny, 1986 

and Fama & Jensen, 1983). They are not as innovative as other organizations. 
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Furthermore, they have a tendency to avoid risky projects that can even go as far as 

developing into excessive risk aversion. Such behavior can be costly. Families strongly 

identify themselves with their company and in combination with high involvement this 

creates higher bankruptcy cost. Thus family firms are more risk averse (Gallo & 

Vilaseca, 1996).  

An important differentiator between family and non-family firms are also the time 

horizons they work with. For example can family firms facilitate learning effects through 

CEOs, who stay in their position for a longer period. Furthermore, the higher valuation of 

long-term thinking and the values of trust and commitment in family firms have shown 

during the behavior in economic downturns, where they are less likely to lay of 

employees. (Lee, 2006) 

An issue for family firms more than other firms is the entrenchment effect. It describes 

the situation in which owners, in this case the families, extract resources out of the firm 

for their own benefit and the loss of other shareholders. (Gomez-Mejia, Larraza-Kintana, 

& Makri, 2003) Morck (2003) argues that the entrenchment effect is stronger in the 

generations of the family after the founder. Schulze (et. al. 2003) adds the concept of 

altruism to agency theory in family firms. Altruism in this causes family managers to act 

selfishly, for example by giving important positions in the firm to family members and 

not based on merit. This limits the talent pool the firm can access and hence creates cost. 

 

The agency issue is of special interest in family firms because the type I agency conflict 

is not an issue due to the unification of ownership and control. However, family firms on 

the stock market instead can be subject to type II agency conflicts. Type II refers to the 

conflict between controlling and non-controlling shareholders. Following the definition 

of family firms, families are controlling shareholders, which can have interests that differ 

to the ones of other shareholders. (Meckling & Jensen, 1976) The magnitude to which 

controlling shareholders exploit their position determines the height of the agency costs. 

The market reacts to this with higher equity prices (Charitou & Louca, 2013). However, 

the total agency costs should be lower in family firms as Villalonga and Amit (2006) find 
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that non-family shareholders fare better in family firms than in others because family 

firms have an inherent competitive advantage due to involvement and long-term thinking.  

 

2.3	Hypothesis	Development	
 

When managers decide on how to fund a company they need to consider that the capital 

structure is influencing other aspects, such as the financial flexibility and company risk. 

Most importantly, the capital structure is being influenced by whoever is controlling the 

firm (Parrino et al., 2011). Therefore, looking at the governance differences within family 

firms and their specific attributes (mentioned in the previous section) is relevant when 

discussing this subject.  

 

Besides influencing the capital decision, family ownership and management should also 

have an effect on profitability. Therefore this section is going to connect the previous two 

sections to form hypotheses associated to the capital structure construction in family 

firms and their profitability. 

 

The following table shows how firms are theoretically expected to act in regards to the 

measures investigated and the riskiness of their strategy: 

 

 Risky Moderate Conservative 

Leverage High Medium Low 

Liquidity Low Medium High 

Profitability High Medium Low 

Table	1	Risk	&	Strategy	Matrix	

Based on (M. A. Gallo et al., 2004; James Jr., 1999; López-Gracia & Sánchez-Andújar, 2007; McConaughy, Matthews, & Fialko, 
2001)  
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Proponents of a lower level of leverage in family firms argue, that they don’t have 

managers that use leverage as a shield against takeover bids (Sandberg, Lewellen & 

Stanley, 1987). A study showed that firms whose capital structure is composed only from 

equity, meaning without any form of leverage, are much more likely to be family 

controlled (Agrawal & Nagarajan, 1990).  

 

Having a low leverage means for the firm that it has to borrow less money from external 

sources and is therefore something valued by family firms (López-Gracia & Sánchez-

Andújar, 2007). The reasoning for this is that they want to maintain the link between 

ownership and control that is so distinctive for family firms (Michaelas, Chittenden, & 

Poutiouris, 1998). This is also in line with the studies that show that family firms follow 

the Pecking Order theory with their capital structure (Graves & Thomas, 2008; Romano, 

Tanewski, & Smyrnios, 2001) because they prefer using earnings to finance their 

investments. This does not mean in argumentum e contrario that non-family firms do not 

do the same. However, further evidence is demonstrated by the findings of a study 

(Mishra & McConaughy, 1999) that came to the conclusion that family firms have less 

debt, due to their conservativeness. Lastly, family firms shouldn’t suffer as much from 

the type I agency problem of non-family firms and therefore shouldn’t require the 

disciplining effect of the markets that can be the consequence of high debt (Jensen, 

1986). This leads to the assumption that family firms should have a lower leverage than 

non-family firms: 

 

Hypothesis 1: Stock market listed German family firms have a lower leverage 

than stock market listed German non-family firms 

 

Family firms have a weaker focus on increasing the company value. This difference is 

based on preference. Instead, other factors are being considered to be of higher 

importance, such as the tradition of the firm. In general, the attitudes of the firm founder 

appear to influence decision making in family firms. (Gallo et al., 2004) Having a high 
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liquidity enables the firm to transform more assets into cash quickly. This allows reacting 

to situations in which cash is required to pay liabilities. Consequently, having a lower 

liquidity increases the risk of not being able to pay liabilities and is therefore the more 

risky expression of a liquidity policy. Furthermore, one of the main goals of family firms 

is to secure the firm survival and they incur higher bankruptcy costs. (Schmid et al., 

2008; Gallo & Vilaseca, 1996) Therefore family firms should be more likely to have a 

higher liquidity, which leads to the following proposition: 

 

Hypothesis 2: Stock market listed German family firms have higher liquidity than 

stock market listed German non-family firms 

 

Long-term orientation lowers the cost of capital. This is an outcome of the fact that firms 

following a long-term orientation can undertake investments with lower risk as their risk / 

return ration improves over time. This means that family firms are more likely to be able 

to undertake sustainable projects. (Zellweger, 2007) Furthermore, family firms have 

shown to be more risk averse (Lumpkin et al., 2010) and lower risk should result in less 

return. At the same time, the study of Barth (et al., 2005) found family firms to be less 

productive than non-family firms. Lastly, the entrenchment effect in family firms should 

be stronger and family managers should extract more resources out of their firm leading 

to lower profitability. 

These ideas and findings form the basis for the third proposition: 

Hypothesis 3: Stock market listed German family firms have a lower profitability 

than stock market listed German non-family firms 
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3.	Method	

3.1	Overview	
	
It was chosen to take a quantitative approach on the problem. A quantitative approach is 

suitable as the data used is numerical. The empirical data will be gained by accessing a 

Bloomberg terminal. Therefore, it needs to be noted that Bloomberg in this case decided 

how the data was collected. The data was already presented in a form that is required for 

the study. Furthermore, it was inherent to this data that it is historical, which did not 

hinder the study, as the idea was to analyze data of past years. The data collected by 

Bloomberg itself was not sample data as they provide data for the whole population. 

However, from this data only a sample was selected and analyzed for this study (Buglear, 

2005). It was assumed that Bloomberg’s data, at least in the variables used for this study, 

was without bias as it was factual data. 

	

3.2	Study	Design	
	
The study is supposed to shed light on the quantitative differences between family and 

non-family firms. This minimizes the importance of interpretation until the data set is 

being analyzed. It is based on the principles of positivism and neo-positivism. (Adams, 

Khan, Raeside, & White, 2007) In terms of time sequence the study design is 

retrospective, which means that the data is gathered at once and that the samples are 

being grouped (Adams et al., 2007). 
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3.3	Measures/Variables	

3.3.1	Leverage	
 

In order to measure the leverage in this study the debt-to-equity ratio is used and it will 

be calculated as follows: 

	

𝐷𝑒𝑏𝑡 − 𝑡𝑜 − 𝐸𝑞𝑢𝑖𝑡𝑦 𝑅𝑎𝑡𝑖𝑜 =
𝑇𝑜𝑡𝑎𝑙 𝐷𝑒𝑏𝑡
𝑇𝑜𝑡𝑎𝑙 𝐸𝑞𝑢𝑖𝑡𝑦	

	
The Debt-to-Equity ratio is one of the ratios that display a firm’s leverage. Leverage 

refers to the amount of debt in a firm’s capital. It was chosen as a measurement because 

the higher the debt is, the higher the leverage. Furthermore, the higher the leverage of a 

firm, the higher is its default risk. The opposite of leverage is equity financing (Parrino et 

al., 2011). 

	

3.3.2	Liquidity	
 

As the measure of liquidity the Current Ratio s used. It is calculated as follows: 

 

𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑅𝑎𝑡𝑖𝑜 =
𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐴𝑠𝑠𝑒𝑡𝑠

𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 

	
Liquidity is the ability to turn an asset into cash without it losing value. Another 

dimension of liquidity is the matter how quickly this asset to cash transition can be 

achieved. This measurement has been chosen for several reasons. Firms need to manage 

their liquidity in order to counter the fact that income and expenses are not synchronized. 

This fact can pose problems, even for the most profitable companies.  Through investing 

in or lending from the money market, the cash situation can be influenced. From a 

creditors perspective liquidity is positive as it reduces their risk and the risk of the firm. 

Investors in a firm value liquidity not as highly. Instead they would prefer the cash to be 

turned into dividends. A high liquidity is generally considered to be a sign of 

conservative management. A lack of liquidity can cause cost of financial shortage or even 
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worse lead to bankruptcy, while a high liquidity can work as a shield in times of financial 

distress. Liquidity ratios indicate the short-term solvency of the firm. (Parrino et al., 

2011) 

	

3.3.3	Profitability	
	
As a ratio for this measurement Return of Equity is used.  It is calculated as follows: 

(Parrino et al., 2011) 

 

𝑅𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝐸𝑞𝑢𝑖𝑡𝑦 =
𝑁𝑒𝑡 𝐼𝑛𝑐𝑜𝑚𝑒
𝑇𝑜𝑡𝑎𝑙 𝐸𝑞𝑢𝑖𝑡𝑦 

 

The profitability is not a part of the capital structure, but interesting to study in this 

context. It is usually displayed through ratios. The ratios support the managers with their 

use of the firm assets to generate sales and manage operations in an efficient manner. 

Other than the management, the profitability ratios are also of interest for shareholders, 

creditors or potential future investors. (Parrino et al., 2011) 

3.3.4	Control	Variables	
 
There were three variables controlled for. These are firm size, industry and firm age. The 

first control variable firm size is the naturally logarrithmized averaged amount of total 

assets of the firm. The second control variable industry is a dummy-variable in which 1 

denotes a service firm and 0 denotes a manufacturing firm. The third control variable is 

the age of the firm measured in years since the founding of the firm. All these control 

variables were chosen because they can influence capital structure. (Parrino et al., 2011; 

Schraml, 2010) 

	

3.4	Empirical	Data	
	
The study relies on secondary data. The source for the data is Bloomberg L.P., which is a 

financial news and data service. The data is acquired through the Bloomberg Terminal 

software. It consists of financial measures of selected German family and non-family 

firms. The firm selection process will be explained in a separate section. The choice of 



	

15	

measurements was undertaken in accordance with the theoretical framework of this 

study.  

 

The aim is a minimization of the possibility that the empirical data survey could produce 

an estimation that differs too much from the true value of the population. Thus, the 

sampling variance is to be minimized (Adams et al., 2007) 

	
	

3.5	Data	Sampling		
	
The initial sample was based on the companies within the DAX and CDAX indices. A 

unique number was assigned to each company. Afterwards 250 companies were selected 

with help of a random number generator (RAND command in Excel). The data collection 

process followed this. It was tried to achieve a balance in the number of family and non-

family firms in order to provide the possibility of unbiased estimation of the population 

parameters from the sample data (Buglear, 2005).  Because the study focuses on family 

firms where the family of the founder is still present and since there is no suitable 

database, the firms had to be identified personally and individually. Several time-

consuming steps were necessary to achieve this. After a firm was drawn, it was 

determined whether the firm was a family or non-family firm. After 125 non-family firms 

were chosen by the random number draw, only family firms were added to sample. 

 

After the collection however, it became obvious that in many cases it was problematic to 

find out how many shares were exactly in family hand and in other cases if the family 

was still involved in the management. In these cases the companies were removed from 

the initial sample. In other cases there was no data for certain variables. In these cases the 

company was not considered in the analysis of that variable. If all 3 measures were 

missing the firm was not used at all.  This caused an imbalance between groups. Using a 

25% cut-off data from 171 firms was used of which 102 were classified as non-family 

and 69 as family firms before outlier removal. 
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Following the reasoning of Aldamen et. al (2011) who argue that if good governance or 

respectively family governance matters, its effects would be most visible in times of a 

global financial crisis. The underlying idea is that through the assumed long-term 

planning horizon of family governed firms they have some favorable attributes in a 

situation like this. They argue that family firms have easier access to capital, which also 

corresponds with the theories of family firms having higher liquidity and therefore being 

favored by creditors. Furthermore, they claim that family firms are more resilient. 

(Aldamen et al., 2011) The focus in this regard was mostly on liquidity and leverage and 

not on profitability.   

 

As a consequence, the data examined to test the hypothesis has been chosen in order to be 

able to analyze the situation during the global recession that was the aftermath of the of 

the global financial crisis of 2007-2008. The result of this choice is a focus of the German 

averaged firm data from the financial years 2008-2012.  

 

3.6	Handling	and	detection	of	outliers	
	
Outliers and their treatment are important issues in scientific research. There is no unified 

or correct way how to deal with outliers. The choices are to remove outliers, to keep them 

or to modify them. Outlier removal reduces errors in correlations and is also likely to 

increase the accuracy of t-tests (Osborne and Overbay, 2004).  

 

By adopting this view, it was accepted that information potentially hidden within the 

outliers of the sample was lost for the analysis as a trade-off for higher test accuracy. 

Therefore outliers were removed iteratively. It was considered that this was a very strict 

measure, but the advantages were valued higher than the disadvantages. The removal was 

executed by analyzing the Boxplots. The definition for outliers that was employed 

determined them as observations within the data that more than 1.5 interquartile ranges 

away from Q1 or Q3.  
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Multivariate outliers instead were searched after by computing the Mahalabonis distance 

with the chi-square value based on the number of variables and were then removed 

(Tabachnick and Fidell, 2001).  The removal of outliers reduced the number of firms in to 

60 non-family firms and 43 family firms assuming a 25% cut-off. 

 

3.7	Group	Cut-off	
 

The choice of a cut-off is a methodological one. As mentioned in the beginning, there is 

no definitive cut-off point between family and non-family firms. In the context of this 

study 25% of shares in founding family ownership was picked initially, due to the 

blocking minority in German stock market law. While this seems to be a logical point to 

start at, one cannot assume that this value has the same effect as an on/off switch. It 

should not be expected that a firm with 24% ownership has none of the attributes that 

literature assigns to family firms and a firm with 25% has all of them. Instead a sliding 

difference is expected. Therefore, the choice of cut-off point could be significantly 

influencing the outcome of a comparison of the two groups. A modification of the cut-off 

threshold results in movement of companies from one group to the other, from which to 

which, depends on in which direction the cut-off changes. Generally one would assume 

in accordance with the family firm theories that a higher cut-off should result in a 

relatively larger difference between groups and vice versa. The effects of different cut-

offs were used as a robustness test.  

 

The choice of cut-off has consequences as demonstrated by the studies of Florackis et al. 

(2009) and Morck et al. (1988) who found different results in their studies on managerial 

ownership regarding entrenchment and performance within different ownership intervals. 

	

3.8	Method	of	Analysis	
	
The empirical data is analyzed in a quantitative way to help to summarize and understand 

the collected data. The different groups of family and non-family firms are compared to 

each other in order to find a significant difference between the groups in the sample 



	

18	

measurements/variables (Adams et al., 2007).  

Firstly, the descriptive data is analyzed in order to assess how it was structured in the 

different groups. Normality of the data is assumed for the univariate t-tests that were 

conducted. Additionally, Mann-Whitney U tests are conducted as a backup. (Lewis, 

Saunders, & Thornhill, 2009) 

 

Furthermore, the variables are checked for correlations. If correlations between 

dependent variables were found a multivariate approach would be justified (Dattalo, 

2013). Differentiating between multivariate and univariate methods is that in the 

multivariate case several dependent variables are analyzed simultaneously. The 

multivariate tests of choice were multiple OLS regressions. This was done because is 

allows to assess the relationship between one dependent variable and several independent 

ones. (Tabachnick & Fidell, 2001) 

 

Lastly, the results of the tests for difference are interpreted in conjunction with the results 

for the descriptive means in order to find out if the hypotheses were holding true or to be 

rejected. 

3.9	Limitation	
	
The study is limited in so far that it only considers German family firms that are listed on 

the stock market; hence the viability of the study results for family firms in general is 

limited. It also only considers certain variables that could determine a firm’s capital 

structure. These are family or non-family ownership and liquidity and debt as dependent 

variables. Profitability is included, as it was interesting to study in this context. There are 

further just three control variables. 

 

The study does not consider some factors that have proven to be influential to firm capital 

structure, as they did not fit into the scope of this study. Lastly, the cut-off decision could 

significantly influence the results. 
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4.	Empirical	Data	and	Analysis	
	

4.1	Descriptive	Statistics	and	Univariate	Tests	
	

	
Figure	2	Overview	over	Family	Ownership	Percentages	

 

To gain an overview over the family ownership values in the sample, the above 

histogram shows the frequency of the percentages of family owned shares. It only 

includes firms that have some degree of founding family ownership and managerial 

influence at the same time. It does not include firms where families own shares that are 

not the founding family. The vertical line reflects the 25% cut-off and indicated how 

many firms switch group in case of a cut-off modification. It shows that that many 

families have shares just above the blocking minority of 25%. This demonstrates the 

significance of the cut-off point. Another area of concentration is around 50%. 
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Table	2	Overview	over	the	Descriptives	and	Univariate	Test	Results	

	
The first variable analysis was conducted on leverage. The above table contains some of 

the descriptive data and the results of the univariate t- and Mann-Whitney U tests. The 

mean values for leverage are distinctively different for family firms and non-family at 

first glance. With 54,75 the leverage for non-family firms is 49% higher than the mean of 

25%$CUT$OFF

Family Non*Family Family Non*Family Family Non*Family

DESCRIPTIVES
MEAN 36,731 54,759 2,078 1,684 11,230 8,563

MEDIAN 33,460 45,000 1,880 1,570 11,980 8,770
STD.>DEV. 28,780 49,623 0,751 0,942 7,453 6,028

MIN 0,000 0,000 0,910 0,000 *8,400 *6,880
MAX 95,360 198,910 3,800 3,650 26,370 23,140

RANGE 95,360 198,910 2,890 3,650 34,770 30,020
UNIVARIATE$TESTS

T*TEST>SIG.

MANN*WHITNEY>U>SIG.

30%$CUT$OFF

Family Non*Family Family Non*Family Family Non*Family

DESCRIPTIVES
MEAN 35,122 54,785 2,106 1,695 10,840 8,524

MEDIAN 31,240 40,690 1,890 1,570 11,220 8,770
STD.>DEV. 29,399 51,764 0,741 0,987 7,361 5,974

MIN 0,000 0,000 0,910 0,000 *8,400 *6,880
MAX 95,360 198,910 3,800 3,650 26,370 23,140

RANGE 95,360 198,910 2,890 3,650 34,770 30,020
UNIVARIATE$TESTS

T*TEST>SIG.

MANN*WHITNEY>U>SIG.

POLARIZED$CUT$OFF

Family Non*Family Family Non*Family Family Non*Family

DESCRIPTIVES
MEAN 36,115 54,785 2,055 1,695 11,104 8,524

MEDIAN 32,350 40,690 1,885 1,570 11,640 8,770
STD.>DEV. 28,294 51,764 0,697 0,987 7,699 5,974

MIN 0,000 0,000 0,910 0,000 *8,400 *6,880
MAX 95,360 198,910 3,300 3,650 26,370 23,140

RANGE 95,360 198,910 2,390 3,650 34,770 30,020
UNIVARIATE$TESTS

T*TEST>SIG.

MANN*WHITNEY>U>SIG. 0,008 0,007

Profitability

0,048
0,047

Profitability

0,106
0,097

Profitability

0,001 0,002
0,006 0,003

0,001 0,005

Leverage Liquidity

0,000 0,003
0,006 0,002

Leverage Liquidity

Leverage Liquidity

0,087
0,066
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family firms assuming a 25% cut-off. At 30% cut-off and in the polarized sample the 

picture is very similar. Hence, it is not surprising that the univariate tests show significant 

differences between the two groups. The t-test provides statistical significance at the 1% 

level at all three cut-offs. The Mann-Whitney U tests are significant at the 1% level for 

all alternatives. These results for leverage provide some evidence that hypothesis 1 is true 

and family firms have a higher leverage.  

 

For liquidity the descriptive statistics show higher means for family firms under all three 

cut-off options. To test the significance of these values univariate tests were conducted. 

These showed statistic significance in 6 out of 6 tests: Family firms have statistically 

significantly higher liquidity than at the 1% level on all tests with each cut-off. This 

indicates that hypothesis 2, which proposes higher liquidity in family firms, holds true.  

	
By looking at the descriptive overview, one can see that family firms were on average 

more profitable than their non-family counterparts under all cut-off conditions. However, 

following the univariate t-tests, the difference was only significant at the 5% level 

(p=0,048) assuming the 25% cut-off point. The Mann-Whitney U test at the same cut-off 

was also significant at the 5% level (p=0,047). The t-tests provided insignificant results at 

the 30% cut-off. At the same cut-off the Mann-Whitney was barely significant at the 10% 

level. Using the polarized cut-off the t-test was significant at the 10% level (p=0,087) 

with the Mann-Whitney U proofed to deliver a statistically insignificant result (P=0,066). 

Consequently, there is not very strong evidence derived from this data to support 

hypothesis 3, which states that family firms are less profitable. Remarkable here is that 

the significance is lower when higher family ownership is assumed.  

 
The changes of group membership caused by the change of cut-off points did not have a 

big influence on leverage. A similar statement can be made for the liquidity variable. For 

profitability the significance gets lower with a higher and polarized cut-off in comparison 

to the initial 25%. 
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4.2	Correlations	
	
	
With the aim to gain a better understanding of the sample, the Pearson correlations for the 

variables were calculated. The result is shown in the following matrix: 

	
	

	
Table	3	Pearson	Correlation	Matrix	

	
The sample showed significant correlations between several variables including the 

control variables. Most interestingly, the variable firm ownership (meaning family firm 

or not) has a positive relationship with liquidity (r=0,219; p=0,005) and a negative 

correlation with leverage (r=-0,261; p=0,001). This is an interesting finding in regards to 

the hypotheses 1 and 2 of this study. Furthermore, ownership has a small negative 

correlation with the industry control variable (r=-0,166; p=0,029). There is however no 

statistically significant correlation found between ownership and profitability. 

 

Additionally, there is a weak positive relation between profitability and firm size 

(r=0,194; p=0,027). Liquidity on the other hand has been found to have a strong negative 

relationship with leverage (r=-0,444; p=0,000) and a moderate negative relationship with 

the industry dummy control variable (r=-0,362; p=0,000). 

 

Leverage positively correlates with the control variable firm size (r=0,291; p=0,000). 

There are also correlations just between control variables. Firm age has a moderate 

relationship with firm size (r=0,0379; p=0,000) and also a weak negative relation with the 

industry dummy control variable (r=-0,267; p=0,000). These multiple correlations 

Ownership Profitability Liquidity Leverage Size Industry Age
Ownership 1
Profitability 0,146 1

Liquidity 0,219** 0,096 1
Leverage )0,261** 0,055 )0,444** 1

Size )0,023 0,194* )0,144 0,291** 1
Industry )0,166* )0,100 )0,362** 0,106 )0,040 1

Age )0,040 0,051 )0,117 0,123 0,379** )0,267** 1
**-Correlation-is-significant-at-the-0.01-level
*-Correlation-is-significant-at-the-0.05-level

Correlations
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warrant analyzing multiple variables together employing multivariate methods (Dattalo, 

2013).	

	

4.3	Multivariate	Testing	of	Hypothesis	1	
 

A multiple Ordinary Least Squares (OLS) regression has been conducted for each cut-off 

with the following regression equation: 

 

Leverage = Constant + B1 × Family Ownership + B2 × Firm Size + B3 × Industry + B4 
× Firm Age 

 
Table	4	Results	of	OLS	Regression	of	Leverage	on	Family	Ownership	

 

The previous table shows an OLS regression with leverage as the dependent variable in 

order to test hypothesis 1. It shows that family ownership is related to lower firm leverage 

at all three ownership specifications (25%, 30% and polarized). Ownership is the only 

one of the included variables that decreases leverage. At 25% family ownership the 

unstandardized coefficient is -23,062 (t-stat -2,94) with a p-value of 0,004. Similar results 

have been found at 30% (B=-23,592; t-stat -2,967, p=0,004) and with the polarized 

sample (B=-23,612; t-stat -2,917; p=0,004). The significance of the ownership influence 

is in all cases below the 1% level and therefore significant. This gives evidence for lower 

leverage in the family firms of the sample. Between 13,8% and 19,6% of the variance 

within the sample can be explained by these regression models. This result supports 

hypothesis 1. 

 

Onwership

Constant
Independent'variables

.Family.Ownership

Control'Variables
Firm..Size
Industry
Firm.Age

Adjusted.R.Square

LEVERAGE

B Beta TCTest Sig. B Beta TCTest Sig. B Beta TCTest Sig.
16,336 1,455 0,001 6,361 0,534 0,594 5,897 0,497 0,620

C23,062 C0,232 C2,940 0,004 C23,592 C0,240 C2,967 0,004 C23,612 C0,238 C2,917 0,004

5,556 0,288 3,441 0,001 6,797 1,702 3,993 0,000 6,859 0,343 4,027 0,000
10,990 0,118 1,423 0,157 17,472 7,977 2,190 0,030 19,009 0,201 2,370 0,019
0,022 0,024 0,266 0,791 0,019 0,085 0,229 0,819 0,008 0,008 0,093 0,926

0,138 0,190 0,196

25% 30% Polarized
LEVERAGE
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4.4	Multivariate	Testing	of	Hypothesis	2	
	
A multiple Ordinary Least Squares (OLS) regression has been conducted for each cut-off 

with the following regression equation: 

 

Liquidity = Constant + B1 × Family Ownership + B2 × Firm Size + B3 × Industry + B4 × 
Firm Age 

	
	

	
Table	5	Results	of	OLS	Regression	of	Liquidity	on	Family	Ownership	

	
	
Table 5 shows that with a 25% cut off family ownership is positively influencing 

liquidity with an unstandardized coefficient of 0,317 at a t-stat of 2,203. This holds true at 

a significance level of 5% with 19,8% of the variance explained by the regression model.  

 

The result with 30% cut-off is similar with a 0,318 coefficient and a 2,124 t-stat at a 

significance of 0,035. 21,4% of the variance is explained by the regression model. In case 

of the polarized sample however, the influence of family ownership is only significant at 

10% level with a 0,25 coefficient (t-stat 1,665) and 22,3% of the variance explained by 

the model. 

 

Onwership

Constant
Independent'variables

.Family.Ownership

Control'Variables
Firm..Size
Industry
Firm.Age

Adjusted.R.Square

LIQUIDITY

B Beta TDTest Sig. B Beta TDTest Sig. B Beta TDTest Sig.
2,392 11,354 0,000 2,394 10,774 0,000 2,419 11,126 0,000

0,317 0,158 2,203 0,029 0,318 0,159 2,124 0,035 0,250 0,125 1,665 0,098

D0,039 D0,101 D1,317 0,190 D0,028 D0,072 D0,905 0,367 D0,030 D0,079 D0,990 0,324
D0,757 D0,405 D5,405 0,000 D0,828 D0,435 D5,562 0,000 D0,866 D0,459 D5,859 0,000
D0,004 D0,197 D2,466 0,015 D0,004 D0,194 D2,329 0,021 D0,003 D0,189 D2,270 0,025

0,198 0,214 0,223

LIQUIDITY
25% 30% Polarized



	

25	

In summary it can be said that the multiple regressions provided some evidence for the 

hypothesis that family firms have higher liquidity, even though the robustness test with 

the polarized sample provides a lower significance. 

 

4.5	Multivariate	Testing	of	Hypothesis	3		
	
A multiple Ordinary Least Squares (OLS) regression has been conducted for each cut-off 

with the following regression equation: 

 

Profitability = Constant + B1 × Family Ownership + B2 × Firm Size + B3 × Industry + 
B4 × Firm Age 

	
	

	
Table	6	Results	of	OLS	Regression	of	Profitability	on	Family	Ownership	

	
 

The above table shows the results of OLS regressions to test hypothesis 3, which states 

that profitability should be higher in family firms. The multiple regressions find no 

significant relation between family ownership at any of the ownership cut-offs. 

Furthermore, the regression model only explains 3,6% of the variance at the 25% cut-off 

and only 1,3% with the 30% cut-off and with the polarized sample. Thus this test does 

not deliver any evidence to support hypothesis 3. 

	

Onwership

Constant
Independent'variables

.Family.Ownership

Control'Variables
Firm..Size
Industry
Firm.Age

Adjusted.R.Square

PROFITABILITY

B Beta TBTest Sig. B Beta TBTest Sig. B Beta TBTest Sig.
6,141 3,382 0,001 6,472 3,356 0,001 6,547 3,419 0,001

1,916 0,137 1,565 0,120 1,783 0,129 1,393 0,166 1,839 0,132 1,416 0,160

0,548 0,206 2,215 0,029 0,469 0,177 1,789 0,076 0,451 0,173 1,738 0,085
B1,062 B0,081 B0,877 0,382 B0,850 B0,064 B0,654 0,515 B0,722 B0,055 B0,553 0,581
B0,007 B0,054 B0,551 0,582 B0,006 B0,051 B0,482 0,631 B0,007 B0,054 B0,515 0,608

0,036 0,013 0,013

25% 30% Polarized
PROFITABILITY
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4.6	Summary	

	

The first proposition was that family firms have a lower leverage. The descriptive 

statistics showed higher mean and median leverage for non-family firms under all 

ownership cut-offs. The t-tests as well as the Mann Whitney U tests provided evidence 

for the hypothesis to be true at 1% significance level. This is supported by the results of 

the regression analysis, which delivers a lower leverage for family firms at 1% 

significance in all situations with up to 19% of the variance explained by the regressions. 

These indicators confirm hypothesis 1. 

The second proposition was that family firms have higher liquidity values. The t-tests as 

well as the Mann Whitney U tests provided evidence for the hypothesis to be true at 1% 

significance level. Additionally, the descriptive data shows higher mean liquidity for 

family firms. Finally, the picture delivered by the descriptive data and the univariate tests 

is also supported by the regressions. Family ownership influences liquidity positively 

under all cut-off conditions, while between 19,8% and 22,3% of the variances are 

explained by the respective model. Therefore hypothesis 2 has been confirmed. 

The third and last proposition was a lower profitability in family firms. However, while 

the descriptive statistics show some differences in the means between the two groups, the 

univariate tests provided only weak statistical significance (only at the 5% level with a 

25% cut-off point) of these differences. Additionally, the multivariate tests did not proof 

this proposition to be true, with the regression model only explaining between 1,3% and 

3,6% of the variance depending on the cut-off. In summary hypothesis 3 has been 

rejected based on the statistical analysis. 

In regards to the research question “Do capital structure and profitability, of stock market 

listed German companies depend on family or non-family ownership?” the following 

statements can be made under the limitations of this study: 
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Firstly, profitability of German stock market listed companies was not significantly 

influenced by (family) ownership, in contrary to previous assumptions. Splitting up the 

capital structure in the components leverage and liquidity, the following statements can 

be made: The leverage of stock market listed Germany companies was lower if these 

companies were family owned. Lastly, the liquidity for German stock market listed 

companies was higher if those firms were family owned.	

	

5.	Discussion	
	
 

The empirics confirmed hypothesis 1 that stated that family firms have less debt and 

hypothesis 2 that stated that family firms have higher liquidity. While those variables are 

in line with what the theory suggests this is not true for hypothesis 3, which suggests that 

family firms should be not as profitable. However, the descriptive statistics show that 

family firms are on average more profitable. Even if this result could not be determined 

to be statistically significant through testing it is an interesting finding. 

 

There are several possibilities why this could be the case. For example, family firms 

might not be acting as risk averse as suggested or non-family firms were not investing as 

risky as suspected and both groups ended up with comparable, meaning not significantly 

different profitability. An explanation for this could be, that the financial crisis, which fell 

into the time scope of this study, resulted in non-family firms taking lower risks than 

before. On the other hand, the long-term orientation of family firms might have boosted 

their profitability during this critical period. 

 

According to the German Bundesbank, the preferences regarding the funding of German 

corporations changed significantly over the course of the last years. While internal 

funding is still the most common financing way, the statistics of the Bundesbank show 

that the role of bank loans has been reduced drastically. The reason for this can be found 

in the financial crisis of 2007-2008. During and after it has become more difficult for 

firms to receive loans from banks. Instead, firms nowadays tend to finance themselves 
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more by other means of debt, such as bonds. Since 2006 the share of external financing 

has risen sharply as a result of firms adjusting to the changing financial markets as IPOs 

became less popular. (Deutsche Bundesbank - Monatsbericht Januar, 2012) 

 

Since the banks have become more reluctant to give loans, the cost for these also 

increased at the same time. According to the Morck and Nakamura (1999) banks prefer to 

provide funding for conservative investment purposes. This also could have driven non-

family firms to invest more conservatively, simply because they were unable to get loans 

for riskier investments, while family firms could have been at this level of 

conservativeness from the beginning. Another possibility could be that the entrenchment 

effect was weaker than anticipated and not be limiting family firm profits as much. 

6.	Further	Research	

	

Since the profitability differences between the firm types in the results of this study were 

not in line with what was expected it would be interesting to find out what actually drove 

this deviation, since the scope of this study was just to identify if there were differences 

and not why these exist.  

 

Furthermore, it would be interesting to investigate the effect that the degree of family 

ownership has on firm policies. Future research could also focus on if and why the crisis 

could have been some form of equalizer in between family and non-family when it comes 

to profitability and if this for example was caused by the long-term orientation and risk 

aversion of family firms.  
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7.	Conclusion	

	
The statistical analysis of the empirical data found no significant differences in 

profitability between German family and non-family firms in the sample. Therefore, it 

can be concluded that profitability in German stock market listed firms did not depend on 

family or non-family ownership. 

 

Different results were achieved for leverage. A significant difference between leverage 

for family and non-family firms was found. Leverage was found to be higher in non-

family firms. This result was in line with the theory. Significant differences were also 

found for liquidity, indicating that family firms had a higher liquidity than family firms. 

If these differences were caused by the theories that formed the basis for the hypotheses 

was not tested within this study. 
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9.	Appendix	
	

List	of	Firms	in	the	Data	Set		

Family	Firms	 Non-family	Firms	

Name ISIN Name ISIN 
4SC Ag DE0005753818 Sky Deutschland AG DE000SKYD000 

A.S. Création Tapeten AG DE0005079909 
SKW Stahl-Metallurgie Holding 
AG DE000SKWM021 

Adolf Ahlers AG DE0005009732 K + S Aktiengesellschaft DE000KSAG888 
ADVA  Optical Networking 
SE DE0005103006 Kabel Deutschland Holding AG DE000KD88880 
Aixtron SE DE000A0WMPJ6 Klöckner & Co SE DE000KC01000 
Asian Bamboo AG  DE000A0M6M79 GSW Immobilien AG DE000GSW1111 
Axel Springer AG DE0005501357 Hugo Boss AG DE000A1PHFF7 
Bauer AG  DE0005168108 Conergy AG DE000A1KRCK4 
Bayerische Motoren Werke 
AG DE0005190037 Süss MicroTec AG DE000A1K0235 
Bechtle AG DE0005158703 NORMA Group AG DE000A1H8BV3 
Centrotherm Photovoltaics 
AG DE000A0JMMN2 WIGE MEDIA AG DE000A1EMG56 
China Specialty Glass AG DE000A1EL8Y8 Brenntag AG  DE000A1DAHH0 
Delticom AG DE0005146807 freenet AG DE000A0Z2ZZ5 

Deufol SE DE000A1R1EE6 
DEAG Deutsche Entertainment 
AG DE000A0Z23G6 

Deutsche Real Estate AG DE0008055021 
Hamburger Hafen und Logistik 
AG DE000A0S8488 

Drägerwerk Ag & Co. 
KGaA DE0005550636 Fair Value Reit-AG DE000A0MW975 
Drillisch AG DE0005545503 Mybet Holding SE DE000A0JRU67 
Dürr AG DE0005565204 PNE Wind AG DE000A0JBPG2 

ecotel communication AG DE0005854343 
INTERSHOP Communications 
AG DE000A0EPUH1 

Einhell Germany AG DE0005654933 Nordex SE DE000A0D6554 
ElringKlinger AG DE0007856023 Constantin Medien AG DE0009147207 
Energiekontor AG DE0005313506 TAG Immobilien AG DE0008303504 
FAST Casualwear AG DE000A1PHFG5 Tipp24 SE DE0007847147 

Fielmann AG DE0005772206 ProSiebenSat.1 Media AG DE0007771172 
Fresenius SE & Co KGaA DE0005785604 SFC Energy AG DE0007568578 
Fuchs Petrolub AG DE0005790406 Takkt AG DE0007446007 
Gerry Weber International 
AG DE0003304101 Sunways AG DE0007332207 
GFT Technologies AG  DE0005800601 Itelligence AG DE0007300402 
GK Software AG DE0007571424 Südzucker AG DE0007297004 
Haikui Seafood AG DE000A1JH3F9 STADA Arzneimittel AG DE0007251803 
Henkel AG & Co KGaA DE0006048408 Sinner AG DE0007241002 
Hess AG DE000A0N3EJ6 Simona AG DE0007239402 



	

36	

Homag Group AG DE0005297204 Siemens AG DE0007236101 
Hornbach Baumarkt AG DE0006084403 SGL Carbon SE DE0007235301 

Hypoport AG DE0005493365 
Sektkellerei Schloss 
Wachenheim AG DE0007229007 

IFM Immobilien AG DE000A0JDU97 Schumag AG DE0007216707 
InVision AG DE0005859698 KOENIG & BAUER AG DE0007193500 
Isra Vision AG DE0005488100 Damiler AG DE0007100000 
JK Wohnbau AG DE000A1E8H38 P&I Personal & Informatik AG DE0006913403 
Klassik Radio AG DE0007857476	 SCA Hygiene Products SE DE0006889801 
KROMI Logistik AG DE000A0KFUJ5 Odeon Film AG DE0006853005 

Krones AG DE0006335003 
Mühlbauer Holding AG & Co. 
KGaA DE0006627201 

KWS Saat AG DE0007074007 Wilex AG DE0006614720 
Magix AG DE0007220782 Essanelle Hair Group A DE0006610314 
Manz AG DE000A0JQ5U3 Loewe AG DE0006494107 
Metro AG DE0007257503 Linde AG DE0006483001 
MeVis Medical Solutions 
AG DE000A0LBFE4  Lechwerke AG DE0006458003 
Ming Le Sports AG DE000A1MBEG8 Colonia Real Estate AG DE0006338007 
Mobotix AG DE0005218309 OVB Holding AG DE0006286560 
Nemetschek AG DE0006452907 Jetter AG DE0006264005 
OHB AG DE0005936124 Primacom AG DE0006259104 
Patrizia Immobilien AG DE000PAT1AG3 Infineon Technologies AG DE0006231004 
Porsche Automobil Holding 
SE DE000PAH0038 IVG Immobilien AG DE0006205701 
Powerland AG DE000PLD5558 KUKA AG DE0006204407 
QSC AG DE0005137004 Salzgitter AG DE0006202005 
Rational AG DE0007010803 INDUS Holding AG DE0006200108 
RIB Software AG DE000A0Z2XN6 Douglas Holding AG DE0006099005 
SAP AG DE0007164600 Action Press Holding AG DE0006097108 
Schuler AG   DE000A0V9A22 Capital Stage AG DE0006095003 
SinnerSchrader AG DE0005141907 Kontron AG DE0006053952 
Sixt AG DE0007231334 Bilfinger SE DE0005909006 
SMA Solar Technology AG DE000A0DJ6J9 Girindus AG DE0005880405 
Software AG   DE0003304002 Gildemeister AG DE0005878003 
Solarworld AG DE0005108401 Deutsche Börse AG DE0005810055 
Sto AG  DE0007274136 Foris AG DE0005775803 
Ströer Out-of-Home Media 
AG DE0007493991	 Fraport AG DE0005773303 
Symrise AG DE000SYM9999 Softship AG DE0005758304 
ThyssenKrupp AG DE0007500001 SMT Scharf AG DE0005751986 
United Internet AG DE0005089031 Elmos Semiconductor AG DE0005677108 
United Power Technology 
AG DE000A1EMAK2 Evotec AG DE0005664809 
Uzin Utz AG  DE0007551509 Deutsche Telekom AG DE0005557508 
Verbio AG DE000A0JL9W6 Deutsche Post AG DE0005552004 
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VITA 34 AG DE000A0BL849 
Borussia Dortmund GmbH & 
Co. KGaA DE0005493092 

Vossloh AG DE0007667107 Lanxess AG DE0005470405 
Vtion Wireless Technology 
AG DE000CHEN993 OnVista AG DE0005461602 

Wacker Chemie AG DE000WCH8881 
CineMedia Film AG Geyer-
Werke DE0005433007 

Wacker Neuson SE DE000WACK012 CANCOM SE DE0005419105 
XING AG DE000XNG8888 Carl Zeiss Meditec AG DE0005313704 
YOC AG DE0005932735 Brilliant AG DE0005272702 
ZhongDe Waste 
Technology AG DE000ZDWT018 Orbis AG DE0005228779 

		 		
EnBW Energie Baden-
Württemberg AG DE0005220008 

		 		 Buch.de Internetstores AG DE0005204606 
		 		 Surteco SE DE0005176903 
		 		 3U Holding AG DE0005167902 
		 		 Dr. Hönle AG DE0005157101 
		 		 Gigaset AG DE0005156004 
		 		 Deutsche Bank AG DE0005140008 
		 		 Syzygy AG DE0005104806 
		 		 Cinemaxx AG DE0005085708 
		 		 Elexis AG DE0005085005 
		 		 DAB Bank AG DE0005072300 
		 		 Schlott Gruppe AG DE0005046304 
		 		 cash.life AG DE0005009104 
		 		 Realtech AG  DE0007008906 
		 		 Dürkopp Adler AG  DE0006299001 
		 		 Dyckerhoff AG  DE0005591002 


