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- ABSTRACT - 
 
Capital structure has been a widely discussed subject among researchers, but no clear-cut answer 
regarding the optimal level has yet been provided. A great amount of previous researchers has 
studied how main theories, such as Modigliani and Miller´s “irrelevance of capital structure”, 
perform in real life and an extensive amount of studies have been made on the conceptual link 
between capital structure and performance. Although the majority of previous studies have been 
conducted on international public firms, less attention has been given to private firms in Sweden. 
Therefore, the purpose of this study is to investigate the association between capital structure in 
Swedish unlisted firms and performance. Furthermore, this study aims to investigate whether the 
location of the firm influence this relationship. In line with previous research, this study use a 
robust regression model and a random effect model to analyze a sample of 7444 unlisted 
Swedish firms, operating in 28 industries, in 21 different locations, during the time period 2009-
2014. Return on assets is used as a proxy for performance and capital structure is defined as 
total, short term and long term debt scaled to total assets respectively. Our results show that there 
is a negative association between capital structure and performance and thereby reveals results in 
line with the pecking order theory. This implies that high levels of debt seems to increase the 
cost of outside financing in the presence of asymmetric information, which will make managers 
of private firms in Sweden more likely to use inside finance to acquire capital for their 
operations. Furthermore, a concave association between capital structure and performance is 
tested for total debt and short term debt in line with the agency cost theory. This result is also 
significant and provides reasons to assume that there might be an optimal capital structure in 
private firms in Sweden. To the authors’ best knowledge this study is one of the first to examine 
a concave relationship between capital structure and performance on private listed firms in 
Sweden as well as finding a significant impact of location on this association. In our additional 
analysis we also observe that the relationship between capital structure and performance is 
significantly different in Stockholm, Västra Götaland and Skåne in comparison to firms located 
in other places.  
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1. Introduction 
This chapter lays the foundation for this thesis. It aims to enhance the importance of studying 
this concept in order for private firms gain awareness on how to maximize their performance. 
Furthermore, it will elaborate on the reasons and purpose behind this research and introduce 
the reader to the research gap that makes this particular study unique. Lastly, it will present the 
limitations of the study on the chosen topic of research.      
 

1.1 Problem Background 
This study investigates the association between capital structure and performance in private 
firms. The capital structure of a firm is a combination of different securities, such as debt and 
equity. A firm can choose to either issue a large amount of debt or a large amount of equity in 
order to find an optimal combination that maximizes the overall value (Abor, 2005, p. 438). The 
capital structure decisions in firms have been an attractive subject to research for a long time. 
Ever since Modigliani and Miller (1958) presented their theories about capital structure under 
perfect market conditions, the subject has been thoroughly and extensively studied to see how 
these theories perform in the real world. Yet, the subject is still under revision by researchers 
with a lot of ambiguity surrounding it. 
  
Modigliani and Miller (1958, p. 272) provided evidence of the irrelevance of capital structure 
under perfect market conditions. In other words, shareholders and debt holders will be equally 
satisfied independent of what capital structure the firm chooses. However, these assumptions are 
challenged in the presence of tax-deductible interest payments and bankruptcy costs as these 
have an effect on the firm’s cash flow and profitability. Modigliani and Miller (1963, p. 434) 
revised their theory about capital structure to incorporate tax benefits. Many researchers, 
following Modigliani and Miller, have tried to clarify the ambiguity about the optimal capital 
structure under imperfect market conditions, from this different theories have emerged. 
  
Firstly, Jensen and Meckling (1976, p. 51) argue that the use of debt increases agency costs and 
therefore should be considered in the capital structure decision. From this, Myers (1984, p. 576) 
developed the “trade-off theory” in which the general idea is that agency costs must be traded off 
against the benefits of debt to reach the optimal capital structure. However, this theory was 
challenged by the “Pecking order theory”, where Myers (1984, p. 581-588) claim that 
asymmetric information should be incorporated in the choice of capital structure. This since, in 
the presence of asymmetric information, new debt holders will require a higher cost of capital 
than, for example, funds from the firm's own retained earning. From this, a “hierarchy of 
financing options” develops where, for instance, inside finance is preferred over outside debt as 
inside finance has a lower cost of capital (Myers and Majluf, 1984, p. 219-220). 
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These theories are extensively tested on different markets and industries around the world, but 
the research on how it affects performance is also embedded in ambiguity. A considerable 
amount of research has been conducted on the conceptual link between capital structure and 
performance, but no definitive answer has been provided. Studies performed in different 
countries and different industries provide inconsistent answers. For example, Zeitun and Tian 
(2007, p. 40) conducted a study on listed firms in Jordan where the proxy for capital structure 
was divided into long-term and short-term debt. The study revealed a negative relationship 
between long-term debt and firm performance, but also that short-term debt has a positive 
relationship with performance. In other words, lower performance was associated with a higher 
long-term debt ratio and from this they found support for the pecking order theory. Berger and 
Bonaccorsi di Patti (2006, p. 1097), observed that firms with higher leverage was associated with 
higher profit efficiency and found support for the agency cost theory, which differs from the 
findings of Zeitun and Tian (2007, p. 40). Abor (2005, p. 438) applies the discussed theories to 
test the conceptual link between capital structure and performance on publicly listed firms on the 
Ghana stock exchange. The result was a negative relationship between performance and capital 
structure. Furthermore, they found support for the agency cost theory for short-term debt ratio 
and the pecking order theory for long-term debt ratio. Gill et al. (2011, p. 3) replicated this study 
on the manufacturing industry in America and found a negative relationship between the 
variables, but also found support for the agency cost theory.  
 
Even though, the empirical studies display inconsistent results, the vast majority of previous 
research within this subject has focused solely on “listed firms” and how their equity to debt 
composition affects their performance. Hence, less attention has been given to this relationship in 
private firms, i.e. firms not listed on any public exchanges. This is somewhat surprising due to 
the fact that in most countries, private type firms constitutes the majority of firms and thereby are 
the main driver in the economy. For instance, McCumber (2014, p. 2) reports that out of 27 
million firms registered in the US in 2014, only 6200 of them were publicly listed firms and 
further concludes that despite this, previous research has given this huge group of firms 
relatively limited attention. Similarly, Degryse et al. (2012, p. 431) argues that small unlisted 
firms constitutes 90 percent of all the firms and that they are the engine of growth in most 
economies. On the other hand, to equalize public firms with private firms in terms of information 
availability or financing decisions is an unfair assumption. For example, Örtqvist et al. (2006, p. 
280) discuss the assumption by Modigliani and Miller (1958, p. 272) stating that under perfect 
market conditions, investors and managers have access to the same information. Logically, this 
assumption should be more applicable to public firms and less applicable to private firms due to 
less demand for transparency by the limited number of stakeholders. Correspondingly, Weinberg 
(1994, p. 20) argues that this information asymmetry may raise the cost and affect the 
availability of external financing and that this affects the financing decisions of the firm. 
Evidently, it is not justified to equalize private and public firms within this subject of research. 
Despite this, the theories on capital structure presented in the beginning of this section are still 
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considered to be applicable to private firms. Both McCumber (2014, p. 15) and Degryse et al. 
(2012, p. 436) who study private firms capital structure in different countries find a negative 
relationship between capital structure and performance and thereby support the pecking order 
theory.  
  
All previously presented studies have been performed on one single or several foreign markets. 
In other words, limited attention has been given to the Swedish market regarding the capital 
structure decision and how it affects performance. One exception to this is Yazdanfar (2012, p. 
234) who examines the key determinants for productivity on Swedish micro firms. The research 
concludes that short term debt ratio has a negative effect on productivity and that long term debt 
ratio has no effect on it. Gleason et al. (2000, p. 185) performed a study regarding the cultural 
aspects of capital structure decision in Sweden. In his study he concluded that the capital 
structure decision in the retail industry is different among different cultural clusters. However, he 
did not link his research about capital structure to performance. In contrast, this is something that 
Örtqvist et al. (2006, p. 277) did when they performed a study in Sweden regarding the 
determinants of capital structure in new ventures in Sweden. Örtqvist et al. (2006, p. 290) did not 
find an association between capital structure and performance.  
  
Furthermore, the deviations in the results from previous studies indicate that there might be 
market differences within this subject. What is empirically true for private firms in America or 
Ghana might not be true for private firms in Europe or in Sweden. Previous scholars have 
identified three different factors contributing to the differences in capital structure between 
markets: the legal systems origin, investor protection laws and bankruptcy laws (Rajan & 
Zingales, 1995, p. 1450; Booth et al., 2001, p. 114; Giannetti, 2003, p. 185, p. 210; De Jong et 
al., 2008, p. 1966, p. 1968). In contrast, less attention has been devoted to the domestic market 
differences, such as industrial clusters, and its effect on capital structure. In other words, do 
capital structure and its effect on performance differ between different locations within the same 
market? One out of few studies within this area is Gao et al.’s (2011, p. 2) study where they 
examined how headquarter location of the firm affected the capital structure. They found a 
significant location effect on capital structure and concluded that headquarter location in 
America had an affect on the capital structure composition. 
  
To conclude, the effect of capital structure on performance is a widely researched and discussed 
area. The main focus of previous research has been on other markets than the Swedish. The 
majority of them focus on publicly listed firms and the results are different between markets, 
explained by a difference in, e.g. legal system. Less attention has been given to location effects 
within each market internationally and none has been given to this issue on the Swedish market. 
This leaves us with a gap in previous research as to how the capital structure of Swedish private 
firms is associated with their performance and whether this association differs depending on 
location within Sweden.  
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1.2 Research Question 
Private firms constitute the vast majority of firms within a country and can therefore be 
considered as one of the main drivers in the economy (Degryse et al., 2012, p. 431). Despite their 
importance, a relatively small amount of research regarding the association between their capital 
structure and performance has been conducted. Given this and the argumentation in the problem 
background, it is justified to further investigate the association between capital structure and 
performance on Swedish unlisted firms. 
 
Accordingly we propose the following research question: 
  

“What is the association between Capital structure and Performance in Swedish unlisted 
firms?” 

1.3 Research Purpose 
The purpose of this study is to investigate how capital structure is associated with performance 
and how existing theories on capital structure can be applied to Swedish unlisted firms. For 
example, is the agency cost theory proposed by Jensen and Meckling (1976, p. 51) applicable to 
unlisted firms in Sweden today? This logic holds true for this area of research, as significant 
market differences exist. A result presented from one market cannot be generalized with 
confidence to another market. Therefore, an additional aim of this study is to examine intra-
market differences, i.e. to investigate if the discussed relationship differs depending on location. 
If significant differences based on location is found, it fulfills the objective of providing insight 
to a research subject that might be of interest to further investigate.  
  
Furthermore, in line with previous research, we will divide capital structure into total, short term 
and long term debt. The first reason for this is the advantage comparability between this study 
and previous research. Secondly, it fulfills the purpose of explaining how capital structure is 
associated with performance and offers a more detailed account on how different type of debt 
relates to it. 
  
Additionally, it contributes to the knowledge on the Swedish private firms market. If it can be 
observed that a higher debt ratio leads to lower performance, it might provide an indication for 
managers on how to deal with this question. This is important, as a financial decision such as 
capital structure can be crucial in the survival and prosperity of the firm in today’s competitive 
environment. In other words, related to the purpose of this study is to give these firms 
suggestions on how to chose capital structure in this environment. 
 

1.4 Research Gap 
Previous studies about the association between capital structure and performance have yielded 
ambiguous results. Despite the fact that researchers have focused on this area for almost 60 
years, ever since Modigliani and Miller (1958) developed their theories, no universal answer has 
been provided. What can be concluded is that the subject has a tendency to be market dependent 
in accordance with the discussion in the problem background. 
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Furthermore, there has been limited focus on private unlisted firms. Exceptions to this are: 
McCumber (2014, p. 1), who targets the American private market and Degryse et al. (2012, p.  
436) whom focuses on the private market in the Netherlands. Likewise, Yazdanfar and Öhman 
(2015, p. 102), target Swedish small and medium-sized private enterprises, but there are some 
important differences between this study and their study. First of all, their study includes three 
explanatory variables and only includes small and medium-sized enterprises. To build a different 
model, this study will include more explanatory variables and include large firms in the sample 
as long as they are unlisted. Secondly, their panel data covers the years from 2009 to 2012. This 
study covers a larger time span in an attempt to generate more robust results. Our report rather 
focuses on a random effect model than a fixed effect model and tests for a concave rather than a 
linear relationship. To test for a concave relationship between capital structure and performance 
is a relatively new approach that, few (if any) studies has performed on private firms before.  
  
Moreover, an additional objective of this report is to investigate if there is a difference in the 
association between capital structure and performance depending on the location of the firm in 
Sweden. The focus on intra-market location effect has, to the best of our knowledge, never been 
researched on this market or for these types of firms. 
 

1.5 Research Contribution 
We offer contribution to the existing research regarding the association between capital structure 
and performance with the objective of researching private firms on a relatively new market, i.e. 
the Swedish private market. First of all, a contribution to the existing knowledge about the 
subject regarding private firms is needed as previous research within this subject is limited. A 
study on Swedish private firms contributes to this existing research. With this contribution on 
private firms, a new pattern might become visible or findings might be in line with studies on 
public firms where results vary across markets. Secondly, many studies such as Jensen and 
Meckling (1976) might be outdated. This study is a longitudinal study using panel data that 
covers the years from 2009 to 2014 and is therefore more up to date. Thirdly, since a small 
amount of previous research has targeted this issue for private firms in Sweden during this time 
period, this study intends to provide new insights and fulfill this gap. Fourthly, it will contribute 
with knowledge of capital structure to managers of firms operating in Sweden, or in a similar 
market environment. Lastly, our inclusion of location into our research contributes to a relatively 
new field of research, which investigates the impact of intra-market location on the association 
between capital structure and performance. This might provide new areas for research on what 
causes these differences.  
 

1.6 Delimitations 
This research will, as previously discussed, be limited to unlisted firms in Sweden. Except that it 
is limited to unlisted firms, each firm has to fulfill some specific criteria to become part of the 
sample. For example, to make this research as up to date as possible, every firm included in this 
sample had turned in their annual report for 2014. This means that firms who might have 
belonged in the sample was excluded due to the fact that we did not have their figures for 2014. 
Another limitation is that all financial institutes are excluded from the research. Although this is 
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in line with previous research, it might bias the result. There are more criterions imposed to the 
sample that can be considered delimitations, all steps in this are explained thoroughly in the 
practical method chapters. 
  
Moreover, the time span for this sample covers six years, from 2009 to 2014. This might be 
considered a relatively long time period compared to previous research, for example, Yazdanfar 
and Öhman’s (2015, p. 102) study only cover four years, but it might be biased with regard to the 
economic cycles. The economic cycles that these years cover might be exceptional, which should 
have a direct effect on firms and their financing decisions. Nonetheless, we believe that this time 
span will cover both an economic contraction as well as an economical expansion. 
  
As previously mentioned, our additional focus on locations differences is a rather new area of 
research. This, in turn, means that our tests on location effect will provide limited room for 
analysis. In other words, the causes of location effects cannot be established, it will only be 
established whether location has any effect or not on the conceptual link between capital 
structure and performance.  
 
Finally, this report has not been able to control for the issue of reverse association, which might 
influence the result. Reverse association is a problem as performance might affects the choice of 
capital structure, just as the choice of capital structure might affect performance. Hence, there is 
reversed association between the independent and the dependent variable. 
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1.7 Disposition  
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2. Research Methodology 
This chapter aims to present our perspectives toward reality and scientific knowledge. It will 
provide the reader with the reasoning behind the chosen research strategy and how the study 
was designed. Furthermore it includes the selection and choice of literature and how they were 
critically evaluated.  
 

2.1 Theoretical Methodology 

2.1.1 Preconceptions 
According to Bryman and Bell (2011, p. 29-32) personal values might affect the research in a 
way that it loses its objectivity thus its validity. If the research is bound up in personal values, the 
validity is lost, as the research simply becomes a presentation of the results the scientist wants. A 
social scientist performs research that is value free and objective (Bryman & Bell, 2011, p. 29). 
They argue that this is more present when conducting qualitative research, but it might also be a 
problem for quantitative research. To minimize the risk of being subjective, or letting personal 
preconceptions affect the research, a brief presentation of the authors’ backgrounds will be 
given. 
  
Both authors to this thesis are studying their third year at the International Business Program at 
Umeå University with a general focus on business administration, but sliding slightly towards 
more focus on finance. Both have a general knowledge about business administration and a 
somewhat more in-depth knowledge within the subject of finance. This theoretical knowledge 
originates from three years of business studies at Umeå University and one exchange semester at 
Nanyang Technological University, Singapore for Alexander and National Taiwan University, 
Taiwan for Caroline. 
  
The preconceptions mainly consist of theoretical knowledge within the subject of capital 
structure and performance. In other words, before the start of this research, both of the authors 
had some understanding on the chosen subject and wanted to extend this knowledge. This 
understanding mainly derives from courses taken in finance at the different universities attended. 
  
The practical knowledge within the subject includes calculations made on actual firms optimal 
capital structure in the presence of bankruptcy and agency costs. This was part of a course 
studied by Alexander. However, the course was studied in Singapore and the calculations were 
made on American listed firms. Hence, these calculations would not have any affect on this 
study, but rather add to the theoretical knowledge and interest within the subject. Caroline’s 
knowledge within the topic is limited to theoretical understanding.   
  
Although, neither of the authors have been in a position of decision making when it comes to 
capital structure, nor does any private economic interests exist in the firms included in this study. 
Furthermore, since this is a quantitative research, the preconceptions of the authors will have less 
influence on the objectivity of the research. The statistical tests are performed on objective data 
and only managed in the way consistent with what is described in the practical method chapter. It 
can therefore be considered objective. All these arguments strengthen our position as objective in 
this thesis. 



 9 

 

2.1.2 Deductive and Inductive Theory 
There are two different theories when considering the relationship between theory and research 
in social science: inductive or deductive theory. 
 
A deductive theory is according to Bryman and Bell (2011, p. 11) the most common view of the 
relationship between theory and research. It is the theory where the researcher deduces 
hypotheses based on what is already known followed by scrutinizing through empirical testing. 
In deductive theory, the researcher follows a linear research process, this process can be seen in 
figure 1 below. 

  
FIGURE 1. THE DEDUCTIVE RESEARCH PROCESS 

	  
  
In an inductive stance, the researcher believes that theory is the outcome of research (Bryman & 
Bell, 2011, p. 13). In other words, the researcher creates new theories out of collected 
observations. Induction represents an alternative way for connecting theory to research. 
  
The purpose of this study is to explain the link between capital structure and performance using 
existing theories in this area of research. Furthermore, out of these existing theories, hypotheses 
are created in order to empirically test this relationship. Hence, this study uses a deductive rather 
than inductive approach as it aims to confirm the theory with the help of the findings instead of 
creating new theories based on the findings.  
 

2.1.3 Ontological Considerations 
Ontology concerns the question whether social entities should be considered as objective entities 
or if the social entity is a construction built up by the social actors within it.  These two different 
positions are referred to as objectivism and constructionism (Bryman & Bell, 2011, p. 20). 
  
Objectivism is an ontological position that implies that social entities are objective and that 
social phenomena are without our reach to influence. For example, people in organizations are 
conforming to the organization they belong to and follow standard procedures. Constructionism 
on the other hand views different categories, such as organizations, as social entities that are 
created by the actors within them and that this category is always under revision as these actors 
change. 
  
Neither do the authors believe that organizations should be viewed as social entities that are 
created by the social actors within them, nor that they are in constant revision. Therefore, this 
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study takes an objective ontological position. In other words, it is believed that people in 
organizations are conforming to existing procedures, rules and regulations and that the 
organization can be viewed objectively, independent of its social actors. 

2.1.4 Epistemological Considerations 
Epistemology concerns the question of what can be considered as acceptable knowledge 
(Bryman & Bell, 2011, p. 15).  In other words, the question is whether the social world can be 
studied using the same principles as the natural world. There are mainly two different stances: 
positivism and interpretivism. 
  
Positivism is a position where the methods from natural science are justified as proper methods 
to use in the social science. Bryman and Bell (2011, p. 15) explain positivism as a position where 
the researchers believe that science can be conducted in a way that is value free or objective. 
Hence, in a positivistic position, knowledge is considered objective rather than influenced by the 
researchers opinions and can therefore be examined using the same methods used in natural 
science. 
  
The contrasting epistemological position is, according to Bryman and Bell (2011, p. 17), called 
“interpretivism”. Interpretivism is contrasting as it assumes a fundamental difference between 
people and institutions of the social world and the objects in natural science (Bryman & Bell, 
2011, p. 16). Therefore, it is not appropriate to use the same methods of research when studying 
the social world as when studying the natural world. 
  
This study aims to explain the association between capital structure and the performance of 
private firms in Sweden with the help of theory, hypotheses and data collection. Hence, a 
deductive view of research is used and the appropriate epistemological position is positivistic. 
Bryman and Bell (2011, p. 20) states that a deductive approach usually is associated with a 
positivistic position.  It is believed that the data gathered cannot be interpreted in different ways 
and therefore is objective. This justifies the choice of a positivistic position. 
 

2.1.5 Research Strategy 
The approach to conduct research follows mainly two different strategies (Bryman & Bell, 2011, 
p. 26). Either, one can perform a quantitative analysis, which is explained as a collection of 
numerical data, with a clear positivistic epistemological stance, an objectivistic ontological 
stance and with an deductive view on the connection between theory and research; or one can 
conduct a qualitative study, an approach that usually is more concerned with words rather than 
numbers, have an epistemological position described as interpretivist, a constructionist 
ontological position and have an inductive view between the relationship between theory and 
research (Bryman & Bell, 2011, p. 150; p. 386). 
  
As this research focuses on the width rather than the depth in the subject of capital structure, a 
quantitative research strategy is more suitable. If the main interest regarding the capital structure 
had been, for example, on the behavior of acquiring debt by managers or owners, then a 
qualitative study had been more justified.  
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2.1.6 Research Design 
There are several different research designs that can be applied to a study (Bryman & Bell, 2011, 
p. 45). The authors of this report have identified a longitudinal design as the most appropriate 
with regard to the purpose of this study. Furthermore, the type of longitudinal design that is used 
is a panel study. This means that the framework consists of the organizations from where data 
have been collected more than one occasion in time (Bryman & Bell, 2011, p. 58). This design 
will be discussed more practically in chapter four. 
 
2.1.7 Summary of the Theoretical Method  
Figure 2 present a summary of the perspectives toward reality and scientific knowledge as well 
as the chosen strategy and design.   
 
FIGURE 2. SUMMARY OF THE THEORETICAL METHOD  

 

2.2 Ethics in Business Research 
Bryman and Bell (2011, p. 128) states that ethical issues revolve around four main principles: 
harm to participants, lack of informed consent, invasion of privacy and deception.  The 
researchers of this study identify these principles as guidelines to make sure that a proper 
ethically acceptable research is conducted. These guidelines/ principles are explained below 
followed by the measures to meet these principles: 
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2.2.1 Harm to Participants 
In accordance with Bryman and Bell (2011, p. 128-132), harm to participants regards the 
potential harm that participants may have to endure as a cause of the research. This is regarded as 
unacceptable when conducting business research. Harm can include physical harm, such as 
stress, or it can include harm to the participants’ development, such as career. One way to 
address the problem is to keep accounts and records of the participants anonymous. In other 
words, identities of persons and organizations should be kept confidential. 
 

2.2.2 Lack of Informed Consent 
This ethical principle regards, according to Bryman and Bell (2011, p. 132-136), the problem of 
partly or fully uninformed participants. In other words, there might be an ethical issue if the 
participants in the research do not fully know what the research is about. Of course it might also 
be a problem if the participant fully grasp the purpose of the study as this might lead to biased 
responses. The common practice, according to Bryman and Bell (2011, p. 136), to deal with this 
problem is to ask the participant to sign a form of consent, which usually is accompanied by an 
information sheet. 
 

2.2.3 Invasion of Privacy 
Every participant in research has the right to his or her privacy. This is an ethical principle that is 
not to be violated under any circumstances (Bryman & Bell, 2011, p. 136).  Some participants 
may feel that some subjects are invading their privacy, which is not acceptable. To control for 
the absence of invasion of privacy, the researcher must ensure the anonymity of the participants 
and also make sure that records are kept confidential (Bryman & Bell, 2011, p. 136). 
 

2.2.4 Deception 
Deception is the problem when researchers present their research to participants as something 
else than what it actually is (Bryman & Bell, 2011, p. 136). This could potentially be a problem 
as full disclosure of the research might affect the participants’ answers (Bryman & Bell, 2011, p. 
137). This is a consideration that has to be made by the researcher. 
 
2.2.5 Authors Ethical Considerations 
The data used in this study comes from a database of organizations. This database is covered by 
the fundamental law on freedom of expression. As this is a fundamental law, it actually 
outweighs the personal data act (Retriever Business, 2015, p. 3). This means that the personal 
details of both people and firms can be legally acquired. But, as stated in the beginning of this 
passage, the purpose is also to conduct an ethically acceptable study. Hence, in accordance with 
the ethical principles, no individual organization name or organizational number will be 
disclosed. As no identities are disclosed, no harm comes to the participants and no participant’s 
privacy is invaded. It is done, even though, the information used comes from publicly available 
sources.  When it comes to deception and lack of informed consent, none of the participating 
firms in this study has been informed about their involvement or the purpose of the study. This 
might cause some ethical concerns, but as the data comes from publicly available annual reports, 
the organizations are aware that their information might be used for research purposes. This 
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ethically justifies that no deceiving is present, neither is there any need for participating 
organizations to sign a form of consent. 
 

2.3 Literature Search 
In accordance with the deductive approach, an exhaustive literature search has been conducted to 
find relevant theories. The main sources of literature are Google Scholar and EBSCO, which 
have access to Business Source Premier. Umeå University library made access to many of these 
articles possible. In the search for literature, the focus has been on keywords regarding capital 
structure, performance and private firms or any combination of them. Furthermore, more specific 
terms within each subject have been used to narrow down the search, e.g. profitability instead of 
performance. When relevant articles and sources were found, cited references from these articles 
have then been explored next. 
 
The literature used and presented in this study comes only from primary sources. In other words, 
all original sources have been explored before entered into the thesis. This use of original sources 
is a choice made to not be dependent on others interpretations of the original source. It is, 
therefore, an attempt to increase the validity of this report as the tested variables is based on 
previous theory and research. 
  
The articles and publications used in this study have been, to the greatest possible extent, peer-
reviewed. This is important since a peer-reviewed article has been through a detailed scrutinizing 
of the quality before it achieves its status as peer-reviewed (Bryman & Bell, 2011, p. 41). All 
theories used in this report come from peer-reviewed articles. This was a strategic choice as the 
validity of the report is based on these theories. However, the peer-reviewed criteria were 
somewhat compromised for articles where solely the empirical findings of the particular article 
were included in the report and not used as a foundation for choices made in the thesis. The peer-
reviewed criterion was still applied, but not entirely.  
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3. Theoretical Frame of Reference 
This chapter will elaborate and present this study’s theoretical point of departure. Firstly, main 
theories about capital structure will be presented. This will be followed by previous empirical 
findings of the relationship between capital structure and performance to further add to the field 
of study. The theoretical frame of references will be summarized at the end and will be followed 
by the hypotheses that will be tested. It will give a thorough reasoning behind the hypotheses 
development supported by theories and previous empirical findings.  
 

3.1. Theories of Capital Structure 
What determines the decisions of capital structure in a firm is an extremely complex and 
important field in corporate financial management. The decision will not only be vital to 
maximize shareholders value, it is fundamental for a firm’s ability to respond to and survive 
rapid changes in the competitive and economic environment (Abor, 2005, p. 438). Traditional 
scholars such as Modigliani and Miller, Jensen and Meckling, and Myers and Majluf have 
developed a broad spectrum of theories that aims to explain the optimal capital structure for 
firms and will be presented in the following section.   
 

3.1.1 The Irrelevance of Capital Structure  
Contemporary theory of capital structure derives from Modigliani and Miller (1958) that discuss 
the ”irrelevance of capital structure”. The two scholars claimed that under the assumptions of 
perfect markets and competition, where no taxes or transaction costs exists, the value of a firm or 
shareholders wealth will be indifferent to changes in a firm's financial leverage (Modigliani & 
Miller, 1958, p. 272). The change of capital structure simply changes the streams of net 
operating cash flows from different classes of investors. However, the theory has been widely 
debated, as these assumptions are not expected to hold in reality. 
  
As the presence of bankruptcy costs and favorable tax deductions became a way for firms to 
maximize firm value and minimize the cost of capital, this fostered a discussion about an 
“optimal” capital structure (Myers 1984, p. 576). Taking these concepts into account, Modigliani 
and Miller (1963, p. 434) decided to review the first theory and incorporate tax benefits as a 
determinant of capital structure. As interest is a tax-deductible expense the scholars suggested 
that firms should incorporate as much debt capital as possible to maximize value of the firm 
(Modigliani & Miller, 1963, p. 434). Later on they presented three determinants of the total value 
of a firm: the corporate tax rate, tax rate imposed on the income dividend and the tax rate 
imposed on the income of interest inflows (Modigliani & Miller, 1963). Miller (1977, p. 268) 
extended this theory and argued that the value of a firm depends on the relative level of each tax 
rate in comparison with the other two.   
  

3.1.2 Agency Theory 
Jensen and Meckling (1976, p. 5) further contributed to the concept of an optimal capital 
structure as they laid forth the agency cost theory.  Agency costs are the costs that arise as a 
result of a principal-stakeholder relationship, similar to the relationship between equity holders 
or debt-holders and managers of a firm (Jensen and Meckling, 1976, p. 5). The scholars reached 
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that a firm can reduce this agency cost between equity holders or debt-holders and the managers 
by taking on more debt. However, this will only hold up to an optimal level. According to 
Titman (1984, p. 137-138), when a firm takes on too high levels of debt it is associated with 
greater risks of not generating large enough profits to cover interests and loan payments, thereby 
increase the probability of bankruptcy. Cassar and Holmes (2003, p. 125) further define 
bankruptcy costs as the cost directly or indirectly incurred when the perceived probability of 
default is greater than zero. Given this the framework suggest that a wider use of equity 
ownership by insiders will reduce the differences in monetary incentives between managers and 
shareholders. This will mitigate the standard principal-agent problem and thereby improve 
corporate performance (Jensen and Meckling, 1976, p. 55). Yazdanfar (2012, p. 234) found that 
the concept of agency theory was partially applicable in explaining the relationship between 
capital structure and productivity on micro firms in Sweden and Ang (1992, p. 185) found that 
the concept could be applied to private firms.  
 

3.1.3 Trade-Off Theory 
Myers (1984, p. 576) further developed the agency theory and argued that the optimal capital 
structure can be obtained by trading off agency costs of debt against any benefits of debt.  
Romano et al. (2001, p. 289) exemplifies this by mentioning that firms that are active in more 
mature industries with few opportunities for growth, such as airlines or steel, tend to be more 
leveraged in comparison to firms who generates large cash inflows. This need to balance the 
gains and costs of debt was later known as the static trade-off theory (Myers, 1984, p. 576). This 
theory presents a different approach in valuation of a firm as it takes the value of the unlevered 
firm plus the present value of the tax shield minus the present value of bankruptcy and agency 
costs (Myers, 1984, p. 580-581). Ang (1992, p. 185) claim that this exposure of the firm to 
bankruptcy and agency cost in the presence of estate tax can be applied similarly to private firms, 
thereby one can assume that they are subjects to the trade-off framework.    
  

3.1.4 Pecking Order Theory 
Myers (1984, p. 582) and Myers and Majluf (1984, p. 219-220) incorporated the concept of 
asymmetric information into the trade-off of theory. They argued that the inequality of available 
information to financiers would cause the relative cost of capital to vary among different sources 
of capital. This was exemplified by Cassar and Holmes (2003, p. 142) proposing that inside 
financiers, where the funds is provided by retained earnings or contributions from existing 
owners, will generally have more information about the firm than new equity holders. The new 
equity holders will therefore expect a higher rate of return on the capital invested and thereby 
become more costly to the firm. The same argument can be applied between inside finance and 
new debt-holders, which was concluded by Myers (1984, p. 582) as he claimed that the higher 
the risk associated with the presence of asymmetric information the higher the return on capital 
demanded by the source will be. Consequently, the firm will prefer inside finance to debt, short-
term debt over long-term debt, and any debt over outside equity (Myers & Majluf, 1984, p. 187). 
This resulted in a hierarchy of firm preferences with respect to financing options known as the 
Pecking order theory (Myers, 1984, p. 581-588; Myers & Majluf, 1984, p. 198-210). 
  
As previously discussed, the general idea of this framework is that firms will be more likely to 
rely on internally generated funds and solely use equity when additional finance is needed. 
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Assuming that managers act in alliance with shareholders this will result in a refusal to issue 
shares that are undervalued unless the value from existing shareholders exceeds the net present 
value of the growth opportunity as discussed above. In alliance, Myers (1984, p. 582) formulated 
the pecking order hypothesis arguing that firms will be more willing to sell equity when the 
market is overvalued. 
 
In accordance with this theory, Goyal et al. (2011, p. 173) report that private firms are more 
opaque and will therefore depend, to a larger extent than public firms, on banks or internal funds 
to finance operations and other scientific researchers such as Ang (1992, p. 185) argue that 
private firms are generally characterized by high information asymmetry and control concerns. 
From this the assumption can be made that the pecking order theory can be applied to private 
firms.  
         
Fama and French (1998, p. 819) strengthen the theories of firms being less likely to take on debt. 
The scholars examined the relationship between taxes, financing decisions and the value of the 
firm. They established a negative link between debt and profitability as they found that agency 
costs and the negative information derived from increasing debt levels are higher than the tax 
benefits of the debt (Fama and French, 1998, p. 841).  
  

3.2 Previous Empirical Findings 

3.2.1 Previous Research on Capital Structure and Performance 
Many theories grounded in financial paradigms have been used to explain the capital structure of 
firms. Despite the theoretical appeal of capital structure, financial management scholars have not 
yet discovered the optimal capital structure and the link between capital structure and 
performance is still the subject of considerable debate. 
  
Previous section discussed the more traditional views regarding the influence of capital structure 
on firm performance. Capital structure is a well-debated subject and many previous studies have 
examined the determinants of capital structure. Both where performance is used as a control 
variable and studies where capital structure is used as a control variable for examining what 
determine a firm's performance. Hence, less attention has been given on the conceptual link 
between capital structure and performance. In the following section previous empirical findings 
will be presented focusing mainly on this relationship.  
  

3.2.2 Empirical Findings of Public Firms in an International Context  
Berger and Bonaccorsi di Patti (2006, p. 1067) examine the relationship between capital 
structure and performance by testing the agency cost theory on the American banking industry. 
The study strives to explain previously mixed findings on the relationship with a potential 
reverse causality from performance to capital structure. Meaning that when a regression analysis 
is made, measuring a firm's performance based on leverage can confuse the results as the effects 
of capital structure on performance may be mixed with effects of performance on capital 
structure. The scholars use a simultaneous-equation model that accounts for reverse causality 
from performance to capital structure as it is predetermine that firm performance can affect the 
choice of capital structure (Berger and Bonaccorsi di Patti, 2006, p. 1068). For the majority of 
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the observed data it was claimed that higher leverage or a lower equity capital ratio is associated 
with higher profit efficiency. The influence of performance on firms within the banking industry 
is claimed to derive from the effect of leverage on agency costs within the firm (Berger and 
Bonaccorsi di Patti, 2006, p. 1097). 
  
Further studies that have tested the relationship between capital structure and performance is 
Abor (2005, p. 438) that researched public listed firms on the Ghana Stock Exchange during a 
five-year period. The paper discloses a significant positive result between performance and the 
ratio of short term debt, but a significant negative relationship was observed between long term 
debt ratio as well as for the total debt ratio (Abor, 2005, p. 444). The paper concludes that 
profitable firms depend to a larger extent on debt as their main financing option (Abor, 2005, p. 
444).   
  
Both Gill et al. (2011, p. 3) and Shubita and Alsawallhah (2012, p. 104) extended the above-
mentioned findings of Abor (2005). Gill et al. (2011, p. 3) replicated his research on the 
manufacturing industry at the American market. However, inconsistent findings are established 
as he reveals a positive relationship between debt to equity ratio and performance. Shubita and 
Alsawallhah (2012, p. 104) examined the effect of capital structure on profitability on industrial 
firms listed at the Amman Stock Exchange during a six-year period. Again discrepant findings 
are reached as they reveal a significant negative relationship between debt and profitability 
(Shubita & Alsawallhah, 2012, p. 109). Furthermore, the study concludes that profitable firms in 
the manufacturing industry depend to a larger extent on equity as the main financing option 
(Shubita & Alsawallhah, 2012, p. 109).   
 
In line with the findings of Shubita and Alsawallhah (2012, p. 109), Booth et al. (2001, p. 117) 
and Zeitun and Tian (2007, p. 40) detects a negative association between capital structure and 
performance. Booth et al. (2001, p. 117) attempt to relate the capital structure of a vast amount of 
firms in different countries coming from extremely different financial markets. Besides from 
establishing that the variables affecting the choice of capital structure of the firms are similar 
independent of the differences in the financial markets, they concluded that profitability has an 
inverse relationship with debt level and size of the firm (Booth et al., 2001, p. 117).   
 
Zeitun and Tian (2007, p. 40) examined the impact of capital structure on firm performance on 
Jordanian firms listed on the Amman Stock exchange. The study establishes that total and long 
term debt has a negative impact on firm performance. However, contradictory evidence were 
found showing that short term debt has a significantly positive effect on market performance 
(Zeitun & Tian, 2007, p. 59). 
 
Additional studies carried out for listed firms that put forth the statistical significant impact of 
capital structure on the profitability are Chisti, et al. (2013, p. 183) on the Indian market, 
Pouraghajan et al. (2012, p. 166) on the Tehran stock exchange and Ahmad et al. (2012, p. 137) 
that examines the impact on firm performance on the Malaysian equity market.  
 
In conclusion rather inconsistent results have been reached on the relationship between capital 
structure and performance in an international context. Scholars such as Berger and Bonaccorsi di 
Patti (2006, p. 1097) find an overall negative association that support the agency cost theory, 
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hence scholars such as Shubita and Alsawalha (2012, p. 109) and Booth et al. (2001, p. 40) 
simply reveals a significant negative relationship between capital structure and performance.  

 
3.2.3 Empirical Findings of Public Firms on the European Market 
Similar studies have been carried out on public firms at the European market. For instance, 
Goddard et al. (2005, p. 1269) investigated the determinants of profitability for manufacturing 
and service sector firms in Belgium, France, Italy and the UK. The scholars use gearing ratio, 
expressed as non-current liabilities plus loans divided by shareholders funds, as a firm’s measure 
of leverage (Goddard et al. 2005, p. 1272). The study determines a significant negative 
relationship between a firm’s gearing ratio and its profitability (Goddard et al., 2005, p. 1269). 
They further concludes that in an increasingly volatile competitive environment, firms that 
remain liquid can adapt to changing circumstances more rapidly, placing them in a stronger 
position to maintain high profitability (Goddard et al., 2005, p. 1269). 
  
Norvaisiene (2012, p. 514) put forth supporting significant results as his research reveals that 
higher financial debt has a negative effect on profitability indicators and lower current solvency. 
This paper investigates the impact of capital structure on performance efficiency on Baltic listed 
firms (Norvaisiene, 2012, p. 505).  
 
Margaritis and Psillaki (2010, p. 631), on the other hand, reveal contradictory results when they 
examine the relationship between capital structure and performance on the French market. Their 
analysis is conducted using a directional distance function to research if efficient French 
manufacturing firms are more likely to take on debt rather than equity in their capital structure 
(Margaritis & Psillaki, 2010, p. 631).  The study found support for the agency cost theory and 
suggests a positive link between total debt ratio and performance (Margaritis & Psillaki, 2010, p. 
631).  
  
Priory discussed findings are supported by Luca (2014, p. 1) that applied the reasoning put forth 
by Abor (2005, p. 438) and Gill et al. (2011, p. 3) on large and medium size firms on the Italian 
market. The study presents a significant result between performance and financial debt in 
different sized firms and finds that the impact of size becomes visible mainly by comparing the 
different effects of short term and long term debt to performance. Hence, both medium and large 
firms shows a positive correlation between performance and total debt (Luca 2014, p. 1).  
 
Further studies that have examined the conceptual link between capital structure and 
performance on European markets are Graham (2000, p. 1901) and Mesquita and Lara (2003, p. 
11). Firstly, Graham (2000, p. 1901) concluded that large and profitable firms use debt more 
conservatively as they presents a lower debt rate. Mesquita and Lara (2003, p. 11) found that the 
relationship between rates of return and debt indicates a negative relationship for long term 
financing. However, they found a positive relationship for short term financing and equity. 
 
Research conducted on the European market put forth similar inconsistent results as revealed 
from international studies. Findings by Goddard et al. (2005, p. 1269) and Norvaisiene (2012, p. 
514) reveal a significant negative association between capital structure and performance. 
Margaritis and Psillaki (2010, p. 631) and Luca (2014, p. 1) on the other hand show a significant 
positive relationship between capital structure and performance. 
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3.2.4 Empirical Findings on Private Firms 
As previously stated the association between capital structure and performance has been studied 
before in an international context, as well as on the European market. Moreover, the majority of 
previous studies have focused on public listed firms and less attention has been given to private 
corporations. The majority of research on private firms tries to explain the determinants of 
capital structure or impacts of firm´s characteristics on capital structure. 
  
Firstly, McCumber (2014, p. 1) have examined the capital structure on a large sample of U.S. 
private firms in the time period from 2004 to 2013. The study includes performance as an 
explanatory variable of capital structure and observes a significant negative relationship between 
leverage and performance (McCumber, 2014, p. 1). Furthermore, McCumber (2014, p. 15) 
discusses that more levered firms tend to be more opaque. 
  
In contrast Romano et al. (2000, p. 285-286) have undertaken a rather different approach as they 
examine the factors that influence financing decisions in small family owned firms. The paper 
concludes that the dynamic interplay between multiple social, family and financial factors, such 
as gearing levels, is very complex in smaller private firms. However, the paper does not provide 
a clear relationship between capital structure and performance (Romano et al., 2000, p. 285-286).  
  
Furthermore, some scholars focus on explaining the differences in financing behaviors and the 
underlying causes of capital structure choices between public and private firms and is therefore 
conducted including both private and public listed firms. Brav (2009, p. 263) presents a study on 
a large sample comparing both public and private firms in the UK during the period 1993 to 
2003. The study claims that private firms rely to a large extent on debt financing and less on 
external capital markets. The author further concludes that capital structure of private firms is 
more sensitive towards fluctuations in performance compared to their public counterparts (Brav, 
2009, p. 263). 
 
Lastly, Yazdanfar and Öhman (2015, p. 102) performs a study similar to this one. Their sample 
consists of 15 897 Swedish small to medium sized enterprises with between 1 to 200 employees 
(Yazdanfar & Öhman, 2015, p. 102). This study covers the years from 2009 to 2012 and only 
includes unlisted active firms. They argue that their main contribution within this subject of 
research is to perform a fixed effect model test and a three-stage least square regression and 
further claims that their research is among the first to execute such tests (Yazdanfar & Öhman, 
2015, p. 102). Yazdanfar and Öhman’s (2015, p. 102) results show a negative relationship 
between trade credit, long-term and short-term debt ratios. From this they conclude that these 
findings are in line with the agency cost theory (Yazdanfar & Öhman, 2015, p. 102).  
 
The amounts of empirical findings derived from private firms are rather limited and no clear cut 
result have been concluded on the link between capital structure and performance. The literature 
laid forth two studies of particular interest. Firstly, McCumber (2014, p. 1) show a significant 
negative association between capital structure and performance and findings supporting the 
agency cost theory by Yazdanfar and Öhman (2015, p. 102). 
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3.2.5 Empirical Findings of Public Firms on the Swedish Market 
Although the relationship between performance and capital structure has been subject for 
previous researchers, less attention have been given to firms in Sweden with the exception of 
Yazdanfar and Öhman (2015, p. 102). Yazdanfar (2012, p. 223) have examined the impact of 
key determinants of productivity at firm level using Swedish micro firms. In his study, short-
term debt showed a significant negative relationship with productivity, whereas long-term debt 
showed no significant effect on productivity. Furthermore, the findings conclude that the agency 
cost theory is partly applicable in order to explain the association between capital structure and 
performance (Yazdanfar, 2012, p. 234).      
 
Örtqvist et al. (2006, p. 277) undertakes a different approach and examines the determinants of 
capital structure over several years for new business ventures in Sweden. The study separates 
short and long term debt ratios when examining determinants of capital structure and 
profitability is used as one of the explanatory variables. Although the overall argument stating 
that new ventures will be different from established ventures in terms of financing and capital 
structure receives support from this study, they are not able to reach any significant results 
regarding the effect of performance on capital structure (Örtqvist et al., 2006, p. 290) 
  
Furthermore, Gleason et al. (2000, p. 185) analyze the influence of national culture on capital 
structure in an international setting. The scholar reports that capital structure of firms within the 
retailing industry varies across cultural clusters and a negative association between capital 
structure and performance is revealed. In line with this, the authors discuss that agency issues 
may lead firms to take on higher than appropriate levels of debt and thereby produce lower 
performance (Gleason et al., 2000, p. 185).  However, the study does not exclusively focus on 
the Swedish market, Sweden solely represent one out of 14 countries used for the analysis 
(Gleason et al., 2000, p. 187).  The study reveals that the cluster where Sweden is represented 
has the highest amount of debt and a negative association between total debt ratio and 
performance (Gleason et al., 2000, p. 189). 
 
Although less attention has been given to firms active on the Swedish market, scholars have not 
been able to conclude any uniform results. The studies of particular interest are Yazdanfar (2012, 
p. 228) and Örtqvist et al. (2006, p. 290) that have focused mainly on the Swedish market. 
Yazdanfar (2012, p. 232) shows a significant negative relationship between capital structure and 
performance in contrast to Örtqvist (2006, p. 290) who are not able to reveal any significant 
results. Gleason et al. (2000, p. 185) further support this negative association found by Yazdanfar 
(2012, p. 232), and based on this one can conclude that the majority of previous findings on the 
Swedish market support the negative relationship suggested by the pecking order theory.    
 

3.3 Location  
There are a few studies that have looked at cross-country differences in determinants of capital 
structure and how this is associated with performance. Previous research, such as Gao et al. 
(2011, p. 2), discuss that capital structure is significantly different across countries. Country 
specific factors such as differences in legal systems origin, investor protection and bankruptcy 
laws have been identified as crucial components in explaining cross-country differences in 
corporate financial behaviors (Booth, et al., 2001, p. 87; Gleason et al., 2000, p. 185; Gao et al. 
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2011, p. 2). On the other hand, few researchers have looked into a potential domestic location 
effect on capital structure.  
 
Gao et al. (2011, p. 1) have documented a significant effect of headquarter location on corporate 
capital structure on large firms within America. Besides from establishing an impact of location 
on capital structure, Gao et al. (2011, p. 19) argued that both economic and non-economic factors 
contribute to the net-effect. They claimed that firms located in the same metropolitan statistical 
areas, reporting similar leverage ratios and cash holdings, generally experience equivalent 
conditions of for instance access to human capital, available financing options or local investor 
preferences. The scholars further argue that non-economic factors such as local culture and social 
interactions between corporate managers might influence corporate policies (Gao et al. 2011, p. 
19).   
 

3.4 Summary of Theoretical Framework 
In this theoretical framework, a vast amount of different studies and analysis methods on the 
subject of the association between capital structure and performance has been presented. In table 
1 below, a summation of the most relevant researches to this study is presented. 
 
TABLE 1. SUMMARY OF PREVIOUS EMPIRICAL FINDINGS  
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3.5 Hypotheses 
The hypothesized relationship between firm performance and capital structure will be based on 
previous theories and empirical findings. The main objective of this study will be to test this 
relationship and also to investigate if location has a potential influence on this conceptual link.  
  
3.5.1 The Association between Capital Structure and Performance 
The relationship between performance and leverage will be tested based on three different 
hypotheses. Three different ratios for leverage will be used to measure capital structure and they 
are defined as: total debt, short term and long term debt scaled to total assets respectively. 
Although, more traditional scholars have examined leverage in terms of total debt, this method is 
in line with previous research such as Abor (2005, p. 441). Furthermore, as discussed priorly, 
previous researchers have established a significant difference in capital structure between private 
and public firms. This will be taken into account as both traditional theories and more recent 
empirical findings will lay the foundations for the formulation of the four main hypotheses this 
study intends to test.   
  

3.5.2 The Association between Total Debt Ratio and Performance in Private Firms 
It is argued that private firms are generally associated with high information asymmetry and as 
few financing options are available they tend to be highly dependent on banks as their main 
financier (Goyal et al., 2011, p. 173). Given the absence of symmetric information, outside 
investors will have to be compensated for taking on more risks. This will make outside capital 
more costly for firms and Cassar and Holmes (2003, p. 142) support this preference for inside 
financing over outside as they argue that profitable private firms will prefer to use retained 
earnings to finance future operations.  
 
Given this information asymmetry the hypothesized relationship between firm performance and 
capital structure will mainly be founded in the pecking order hypothesis. This can be justified by, 
for instance, Goyal et al. (2011, p. 173) and Ang (1992, p. 185) who argues that private firms are 
more opaque, highly dependent on banks or internal funds to finance operations and 
characterized by high information asymmetry. This provides reasons to assume that the pecking 
order hypothesis laid down by Myers (1984, p. 582) can be applied and tested in this study. The 
rationale behind the theory is that in the presence of information asymmetry, a difference in the 
preference of order for financing will arise. From this hierarchy of financing options, leverage is 
assumed to be negatively related to performance since outside investors will have to be 
compensated for taking on more risks. Outside financing thereby becomes more costly than 
inside financing for private firms. Empirical evidence from previous studies have found 
significant negative association between capital structure and performance, which is suggested to 
conform to the pecking order hypothesis (Cassar & Holmes, 2003, p. 123; Gleason et al., 2000, 
p. 185; Yazdanfar, 2012, p. 323; McCumber, 2014, p. 1).  
  

- H1a: There is a negative association between total debt and performance - 
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3.5.3 Nonlinear Association  
As discussed in the literature review previous empirical findings have established inconsistent 
findings on the relationship between debt and profitability. One study that is of particular interest 
that addresses the root of the variation of the results are the scholars Berger and Bonaccorsi di 
Patti (2006, p. 1068). The results presented by Berger and Bonaccorsi di Patti (2006, p. 1097) 
was consistent with the agency cost hypothesis. The framework suggests that higher leverage 
reduce the agency cost of outside equity and increase firm value by encouraging managers to act 
in the interest of shareholders. However, if leverage increase in the presence of bankruptcy and 
distress costs, the agency costs of outside debt may overwhelm the costs of outside equity. Any 
further increase of debt will then solely result in higher total agency cost (Berger and Bonaccorsi 
di Patti, 2006, p. 1097).  
  
Despite the fact that the population consists of private firms where equity plays a less important 
role in comparison to public firms (Goyal et al. 2011, p.173), and that previous literature suggest 
that the pecking order theory would be more suitable, this study aims at investigating if there is a 
non-linear relationship between total debt and performance in line with Margaritis and Psillaki’s 
(2010, p. 624) study and thereby establish the agency cost theory. The framework laid forth by 
Jensen and Meckling (1976, p. 43-45) argues that a firm can reduce the agency costs between 
equity holders or debt-holders and managers of a firm by taking on more debt. However this will 
only hold up to an optimal level since when a firm takes on too high levels of debt it is associated 
with greater risks of not generating large enough profits to cover interest and loan payments, 
thereby increasing the probability of bankruptcy. The agency cost theory in private firms is 
supported by previous findings of Yazdanfar and Öhman (2015, p. 115) and has resulted in an 
additional hypothesis for total debt. 
 

- H1b: There is a concave association between total debt and performance - 
  

3.5.4 The Association between Short Term Debt Ratio and Performance in Private Firms 
As discussed priorly by Goyal et al. (2011, p. 173) and Ang (1992, p. 185) the assumption under 
the pecking order theory is assumed to hold for private firms. In this theory, laid forth by Myers 
(1984, p. 581-588) and Myers and Majluf (1984, p. 198-210), the scholars suggest that firms will 
prefer inside finance to outside and short term debt over long term.  From this an assumption can 
be drawn that total debt levels in private firms consist to a large extent of short-term loans. A 
similar assumption will be applied for this study, which allows for an equivalent hypothesis to be 
tested for short-term debt ratio as for total debt ratio. Therefore, the association of short-term 
debt on performance is assumed to be negative, supported by the pecking order hypothesis.  
  

 - H2a: There is a negative association between short term debt and performance - 
  
  

3.5.5 Nonlinear Association  
As in the case for total debt, previous researches have yielded ambiguous findings for the 
relationship between short term debt and performance. Abor (2005, p. 438) found a positive 
relationship between short term debt and profitability. Whereas, Yazdanfar (2012, p. 232) 
established the opposite as he observed a negative association between short term debt and 
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productivity. Based on this together with the previous stated assumption, that total debt levels in 
private firms consist to a large extent of short-term loans, a similar nonlinear hypothesis is stated 
for short term debt ratio as for total debt ratio.   
  
As in the case for total debt, this additional hypothesis is in line with the agency cost theory. The 
hypothesis assumes a concave relationship, suggesting that taking on more debt will only reduce 
agency costs up to a certain level whereas any further increases in debt beyond this point will 
solely result in higher total agency costs as previously discussed in this chapter. This concave 
effect of short term debt on performance will check for a potential nonlinear association between 
short-term debt and profitability. 
  

- H2b: There is a concave association between short term debt and performance - 
  
   

3.5.6 The Association between Long Term Debt Ratio and Performance in Private Firms 
Previous scholars have established rather coherent results regarding the association between long 
term debt on performance. Although, some scholars such as Yazdanfar (2012, p. 232) have found 
that long term debt has no significant effect on productivity, the vast majority of previous 
research claims a negative relationship between the variables. Scholars such as Abor (2005, p. 
438) and Zeitun and Tian (2007, p. 52) were able to establish a negative link between long term 
debt and profitability. This result is supported by McCumber (2014, p. 15) who reveal a similar 
association between long term debt ratio and performance for private firms. Derived from above 
argumentation it will be assumed that long term debt will be negatively associated with 
performance, supported by the rationale of the pecking order hypothesis.   
 

- H3: There is a negative association between long term debt and performance - 
  
  

3.6 The Influence of Location  
Previous scholars have established that capital structure varies significantly across countries and 
that it is extremely complex to disentangle firm-level effects from country-level effects of capital 
structure on performance in an international setting (Booth, et al., 2001, p. 87; Gleason et al., 
2000, p. 185, Gao et al. 2011, p. 2). Gao et al. (2011, p. 2) managed to eliminate the country-
level effects and observed that the choice of capital structure additionally varies within countries.  
 
Besides from establishing an impact of location on capital structure, Gao et al. (2011, p. 19) 
argued that both economic and non-economic factors contribute to the net-effect. They claim that 
firms located in the same metropolitan statistical areas, reporting similar leverage ratios and cash 
holdings, generally experience equivalent conditions regarding, for instance, access to human 
capital, available financing options and local investor preferences. Furthermore, the scholars 
argued that non-economic factors such as local culture and social interactions between corporate 
managers might influence corporate policies (Gao et al., 2011, p. 19, p. 2).             
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The above reasoning lead to the additional aspect of this study where differences on the 
association between capital structure and performance based on location is investigated. This is 
stated in the sixth hypothesis.   
  

- H4: The association between total debt and performance is different between locations - 
  
  



 26 

4. Practical Method 
This chapter intends to clarify the practicalities surrounding the conduct this study. This is 
provided to the reader in order for them to observe the chosen way to prepare, perform and 
analyze the quantitative empirical data, together with its shortfalls. Furthermore, it will present 
the model tested and the statistical tests followed by a presentation and justification of the 
different variables used in the study. 

4.1 Data Collection 
The sample in this study was collected from the database Retriever Business to which we gained 
access to from Umeå University Library. Retriever Business is a database that collects 
information on Swedish firms of all sorts directly from “The Swedish Companies Registration 
Office” (Retriever Business, 2015, p. 3). This database holds all the information needed for 
private firms in Sweden and is therefore our only source of data.  
 

4.2 Sample Selection  
The firms used as a sample are subject to some criteria that each of them has to fulfill. The 
reason for this is to try, in the largest possible extent, to only incorporate financially active firms 
whom might consider debt ratios and other key financial variables used in this study. Therefore, 
some criteria must be put in place. The first criteria is that each of the firms has a revenue over 
100 000 SEK per year and have more than 10 employees. There is however no maximum limit 
for number of employees or revenue as this would not be in accordance with the purpose of this 
report.  The second criterion is that all of the firms must have a registration date (at the Swedish 
Companies Registration Office) before the studied year of 2009. This criterion makes sure that 
the data does not contain a vast amount of missing values. Another criterion is that the annual 
reports for 2014 needed to be available at the time when the data was gathered. The data 
collected comes from annual reports and are collected for the years 2009 to 2014. Furthermore, 
all firms in the financial sector are excluded and only private unlisted firms are included. The 
exclusion of firms from the financial sector is in line with previous research regarding the 
association between capital structure and performance for private firms (McCumber, 2014, p. 2; 
Degryse et al., 2012, p. 436). 
 
Even though all these criterion was put in place, some additional data processing had to be 
executed. For the purpose of this study, key figures from all firms for all years are needed. 
However, our downloaded data still contained missing values. In such case of missing values, the 
firms were excluded from the sample, even if it only had some year of missing values. 
Furthermore, to adjust for extreme outliers, the data was winsorized at the top and bottom 1 
percent of our sample. This is also in line with previous studies on this subject (for instance, Gao 
et al. 2011, p. 117). 
 
After all these criterions have been fulfilled, firms with missing data were removed and the data 
was winsorized, the sample consisted of 44664 observations from 7444 firms. This is the final 
data that will be scrutinized through statistical testing in the software Stata.  
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4.3 Multivariate model 
Figure 3 provides the reader with a visualization of the empirical models that will be tested. As 
stated in the hypotheses section this study aims to test a linear relationship between the three 
different proxies for capital structure and performance and a nonlinear relationship for total debt 
and short term debt. The descriptive models, further explanations of the variables in the 
descriptive models found in table 2 and the definition of the variables in table 3 will follow the 
visualization of the models given in figure 3. The justification of the dependent and independent 
variable as well as the control variables used as presented in the following text.  
 
FIGURE 3 THE EMPIRICAL MODEL  
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Descriptive models:  
(1) Robust linear model for total, short term and long term debt ratios: 

 
𝑅𝑂𝐴!" =   α+ 𝛽!Leverage!" + 𝛽!Size!" + 𝛽!Growth!" + 𝛽!LiqRatio!" + 𝛽!AssetTurnover!"

+ 𝛽!Tangibility!" + 𝛾𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦! + 𝜀!" 
 
 
(2) Robust random effect model testing for nonlinearity for total and short term debt ratios: 
 

𝑅𝑂𝐴!" =   α+ 𝛽!Leverage!" + 𝛽!LeverageSQ!" + 𝛽!Size!" + 𝛽!Growth!" + 𝛽!LiqRatio!"
+ 𝛽!AssetTurnover!" + 𝛽!Tangibility!" + 𝛾𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦! + 𝜂!" +𝓊!" 

 
 
(3) Robust random effect model for total, short term and long term debt ratios: 
 
𝑅𝑂𝐴!" =   α+ 𝛽!Leverage!" + 𝛽!Size!" + 𝛽!Growth!" + 𝛽!LiqRatio!" + 𝛽!AssetTurnover!"

+ 𝛽!Tangibility!" + 𝛾𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦! + 𝜂!" +𝓊!" 
 
 
(4) Robust random effect model for location:   
 
𝑅𝑂𝐴!" =   α+ 𝛽!TotDebtRatio!" + 𝛽!𝐿𝑜𝑐𝑇𝑜𝑡𝐷𝑒𝑏𝑡!"# + 𝛽!Size!" + 𝛽!Growth!" + 𝛽!LiqRatio!"

+ 𝛽!AssetTurnover!" + 𝛽!Tangibility!" + 𝛾𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝑗 + 𝜀!" 
 
 
TABLE 2. EXPLANATIONS OF THE TERMS USED IN THE DESCRIPTIVE MODELS   
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TABLE	  3.	  DEFINITIONS	  OF	  THE	  DEPENDENT,	  INDEPENDENT	  AND	  CONTROL	  VARIABLES	  USED	  IN	  THE	  MODEL	  	  	  	  

 
 

4.3.1 Capital Structure  
This study will use total debt, short term debt and long term debt ratios as proxies for capital 
structure. The division of capital structure into different leverage ratios is in line with previous 
research such as Abor (2005, p. 438) and Yazdanfar and Öhman (2015, p. 106) and since firms 
will have a pecking order in terms of financing, suggesting for instance, that short term debt is 
preferred over long term debt (Myers, 1984, p. 581-588; Myers & Majluf, 1984, p. 198-210). 
This rationale is suggested by Omer (2009, p. 263) to hold for private firms and further argues 
that private firms have a higher short term debt ratio than public counterparts (Omer, 2009, p. 
264). This provides reasons to assume that the same rationale can be applied in this study, 
suggesting that the majority of total debt in private firms consists of short term debt. The ratios 
will be calculated by dividing each level of debt over total assets (Degryse et al., 2012, p. 437) 
made for all three levels respectively.   
 
4.3.2 Profitability 
Previous studies have used a wide variety of different variables to test the predictions of a firm’s 
performance. The most commonly used proxy is accounting-based measures calculated from a 
firm’s financial statement, such as return on assets (hereafter, ROA), return on equity (hereafter, 
ROE) or gross margin (hereafter, GM) (Yazdanfar & Öhman, 2015, p. 106; Abor, 2005, p. 442; 
Ebaid, 2009, p. 481). An alternative approach to measure performance is profit efficiency used 
by scholar such as Berger and Bonaccorsi di Patti (2006, p. 1070). The study uses a frontier 
efficiency that is calculated from a profit function of three financial ratios. The ratios are: ROE, 
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computed as net profit over total equity, ROA calculated as net profit over total assets and lastly 
GM calculated as gross profits to sales. Tobin’s Q is an additional variable used to measure 
performance used by for instance Zeitun and Tian (2007, p. 44) and it is computed by mixing 
market values with accounting values.   
 
As discussed earlier one of the most widely used proxies for performance is ROA. It is in line 
with previous research conducted on private firms (McCumber, 2014, p. 7; Degryse, 2012, p. 
438) and is implemented by this study accordingly. ROA is calculated as net profit over total 
assets (Mccumber, 2014, p. 7).  
 

4.3.3 Location Variable 
In order to incorporate any effect of location on the relationship between capital structure and 
performance firms located in different domestic areas will be divided into two industrial clusters. 
All firms located in either Stockholm, Västra Götaland or Skåne will represent one cluster, 
whereas the remaining counties will form the other. The effect will later be accounted for by 
using dummy variables in a similar way as Gao et al. (2011, p. 19). King and Santor (2008, p. 
2423) argue that it is significantly hard to disentangle firm-level effects from country-levels 
effects examining capital structure and performance in an international setting. This study is able 
to reduce these effects since all of our locations are within the same country, having the same 
legal, regulatory and market institutions. 
 
A general assumption would be that firms located in big cities in Sweden, either Stockholm, 
Västra Götaland or Skåne, will have better prerequisites in terms of, for instance, extensive 
access to human capital and more developed infrastructure. Based on this, it can be assumed that 
these firms are likely to report similar leverage ratios and cash holdings. By clustering the 
observations from these firms into one industrial area and create a multiplicative interaction 
together with corresponding capital structure a potential marginal effect of location might be 
found as we introduce the term in the model.  
 
 

4.3.4 Control Variables   
Size 
A large number of previous publications have included size as a control variable when 
examining the association between performance and capital structure (Degryse et al. 2012, p. 
438; Abor, 2005, p. 441; Berger & Bonaccorsi di Patti, 2006, p. 1074). A wide range of different 
proxies has, consequently, been used to define the size of a firm. Bas, et al. (2009, p. 8) use a 
rather rare definition where size is based on number of employees. The study defines small firms 
as firms with less than 50 employees, medium firms to employ 51 to 500 people and large firms 
are defined as those with more than 500 employees. In Booth et al. (2001, p. 103) study of 
capital structures in developing countries, the natural logarithm of sales divided by 100 
expressed in the local currency is used. Furthermore, the natural log of total assets or total sales 
has been identified as the most commonly used proxy in previous studies (Abor, 2005, p. 441; 
Ebaid, 2009, p. 482; McCumber, 2014, p. 7). As the former is the definition used by McCumber 
(2014, p. 7) i.e. has been applied on private firms, it will be the most suitable proxy for this 
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study. By including the size variable in the model, this study controls for the differences in firm’s 
operating environment.  
 
According to McCumber (2014, p. 32) the size of a firm is claimed to have a positive effect on 
profitability. The study argues that smaller firms tend to have a more concentrated debt structure. 
This due to a more restricted access to capital and that the capital actually available is more 
costly. From this McCumber (2014, p. 15) concludes that larger firms tend to be more profitable. 
Cassar and Holmes (2003, p. 127) argue that the market access to capital and the presence of 
transaction cost affect how profitable a firm is, thereby strengthening the arguments of 
McCumber (2014, p. 15). The scholars claim that the scale of a firm can be affected by market 
access to capital (McCumber, 2014, p. 2). In other words, that their returns either make some 
financing alternatives unavailable or that the transaction costs makes them far too costly to 
adopt. Thereby suggesting a positive relationship between size and profitability (McCumber, 
2014, p. 15). 
  
Furthermore, Luca (2014, p. 16-17) and Booth et al. (2001, p. 106-111) further supports this 
assumption as they reveal that size has a positive impact on performance. Luca (2014. p. 16-17) 
established a positive correlation between total debt ratio, short term debt ratio and performance 
in medium sized firms. Likewise, this positive link was found applicable to large firms as a 
positive association was established between performance and total debt. Booth et al. (2001, p. 
106-111) observed, from his international study on capital structure on different financial 
markets, that profitability has an inverse relationship with debt level and size of the firm.  
 
To conclude, according to priorly discussed empirical findings, larger firms tend to have lower 
transaction costs of capital and a wider variety of different financing options available, which 
make capital less costly. Aligned with this, scholars have claimed that the scale of a firm can be 
affected by market access in that their returns either make some financing alternatives 
unavailable or that the transaction costs makes them far too costly to adopt. Furthermore, despite 
the negative relation between short-term debt and the size of the firm suggested by Luca (2014, 
p. 1) and the findings by Cassar and Holmes (2003, p. 134) suggesting that larger firms 
experience lower profitability, the empirical evidence investigating the relationship between size 
and financing generally supports a positive relationship between firm size and leverage (Abor, 
2005, p. 443; McCumber, 2014, p. 32). Based on this one can conclude that the size of a firm is 
assumed to have a positive association with profitability. 
  
Growth  
The growth rate of a firm has been implied by past scholars to have an affect on the profitability 
of the firm (Zeitun & Tian, 2007, p. 46; Abor, 2005, p. 443). Abor (2005, p. 442) conducting an 
empirical analysis on public listed firms in Ghana has defined growth in terms of percentage 
increase of sales. A similar definition is used by Örtqvist et al. (2006, p. 281) as their study 
examines the determinants of capital structure of new business ventures in Sweden and growth is 
included and calculated as the percentage increase of sales turnover between previous year and 
current year. 
 
Rather consistent indications have been reached for the relationship between growth and 
profitability. Some scholars suggest that the vast majority firms experiencing high levels of 
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growth are more likely to be profitable or much more likely to achieve higher profitability in the 
following years (Abor, 2005, p. 443; Degryse et al., 2012, p. 439). A caveat to this general 
assumption is Zeitun and Tian (2007, p. 47, p. 48) whom implies that larger firms tend to have a 
higher leverage ratio with lower growth opportunities and reveals that growth is negatively 
related to profitability. Despite the existence of contradictory results, the majority of previous 
empirical findings have observed a positive relationship between growth and corporate 
performance. Based on this, this will be the general view undertaken in this report and in order to 
control for operating differences between the firms, this study will include growth as a control 
variable using a similar definition as Örtqvist (2006, p. 281).  
 
Liquidity 
Comparable publications have included liquidity as a control variable and a significant influence 
on performance has been observed (Goddard et al., 2005, p. 1273; McCumber, 2014, p. 30). The 
ratio is computed by current assets net of stock divided by current liabilities (Goddard et al, 
2005, p. 1273) and indicates in what speed a firm is able to react to sudden changes in the 
economic environment. 
 
It is argued by Goddard et al. (2005, p. 1273) that there is a positive association between 
liquidity ratio and profitability of a firm. They claim that firms that are more volatile can easily 
adapt to rapid changing circumstances in an increasingly competitive environment. This puts 
them in a stronger position and creates a possibility to maintain higher profits. Furthermore, 
McCumber (2014, p. 15) concludes that liquid private firms are less likely to take on debt. He 
proposes that liquidity have a negative impact on leverage and thereby an inverse correlation 
with profitability. This argument is supported by Norvaisiene (2012, p. 505), which reports a 
similar relationship for public firms on the Baltic market.  
 
In conclusion having higher levels of liquidity will enable firms to easier respond and act 
towards rapid changes in the economic environment. Scholars such as Goddard et al (2005, p. 
1269) suggest that there is a positive association between liquidity ratio and profitability, which 
is supported by McCumber (2014, p. 15). This arrives in that liquidity is proposed to have a 
negative impact on leverage and thereby an inverse association with performance; this view is 
undertaken by this study. 
 
Tangibility 
A broad spectrum of previous studies have revealed a significant impact of tangibility on 
performance (Pouraghajan et al., 2012, p. 171; Zeitun & Tian, 2007, p. 47) and in line with this, 
the model in this study will include tangibility as a control variable. Rather incoherent definitions 
of the variable have been applied. Bas, et al (2009, p. 7) defines tangibility as total assets minus 
current assets, whereas Norvaisiene (2012, p. 508) use a current solvency ratio calculated as 
current assets over current liabilities. However, in this particular study, McCumber’s (2014, p. 
7), definition where tangibility is calculated as net property plant and equipment scaled to total 
assets will be used. 
 
Previous empirical findings suggest rather consistent positive associations between tangibility 
and performance. According to Pouraghajan et al. (2012, p. 166), a positive relationship between 
assets tangibility and accounting measures used as proxies for firm performance was established. 
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Zeitun and Tian (2007, p. 47) revealed consistent, supporting findings. However, Cassar and 
Holmes (2003, p. 125) argued for, which was later established by McCumber (2014, p. 15) that 
the choice of capital structure varies cross sectionally between firms based on tangibility. 
Suggesting that tangible firms tend to issue more debt and thereby generate lower returns.  
 
Above mentioned argumentation have lead to the assumption that tangibility is positively 
associated with performance. This is line with previous research, such as, Pouraghajan et al. 
(2012, p. 166) and Zeitun and Tian (2007, p. 47) who disclose a significant positive relationship 
between asset tangibility and firm performance.  
  
Assets Turnover Ratio   
Previous empirical studies have revealed a significant influence of turnover ratios on the 
association between performance and capital structure (Pouraghajan, 2012, p. 166; Norvaisiene, 
2012, p. 505). Booth (2001, p. 92) who examines the capital structure in developing countries 
have used a rather unique approach where the turnover ratio is calculated as the value of stocks 
actually traded, expressed as a percentage of the average total value of listed stocks. Norvaisiene 
(2012, p. 508), on the other hand, use a more commonly exploited turnover ratio that calculates 
the fraction of total sales over total assets. 
 
Norvaisiene’s (2012, p. 505) study of firms listed on the Baltic market found rather inconsistent 
results of how assets turnover ratio influences performance and capital structure. The study 
claims that financial debt has a negative impact on capital asset turnover and total asset turnover, 
but higher level of non-financial debts leads to a higher level of the turnover indicators 
(Norvaisiene, 2012, p. 505). Pouraghajan (2012, p.166) have reached consistent results of a 
significantly positive association between assets turnover ratio and ROA.  
 
To conclude, in line with findings of Pouraghajan (2012, p. 166) asset turnover ratio is proposed 
to have a positive impact on performance. The ratio will be included as a control variable and 
defined as a fraction of total sales over total assets, in accordance to Norvaisiene (2012, p. 508).   
 
Industry  
Despite the fact that there is no direct relationship between performance and industry, as a firm 
will not change industry if they become more profitable, a variety of empirical studies have 
found a potential effect depending on which industry a firm is active in.  McCumber (2014, p. 8) 
were able to establish that industry characteristics are strong determinants of capital structure in 
private firms and Degryse et al. (2012, p. 431) found a fixed industry effect on capital structure. 
This variation in firm’s performance is suggested to depend on industry characteristics such as 
entry and exit barriers as well as industrial concentration (Schmalensee, 1985, p. 349-350; Porter 
1981, p. 609; Romano et al. 2000, p. 286). 
 
As it is not the main purpose of this study to explain any reasons for differences in performance 
based on industry, the industry effect will be accounted for by including a dummy variable. 
Although, the incorporation of an industry dummy variable in the model will not enable us to 
directly control for performance it will incorporate any differences that exists between industries, 
this method have been used by previous scholars such as Zeitun and Tian (2007, p. 54) and 
Romano et al. (2000, p. 344).  
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4.4 Robust Cluster Regression  
The association between capital structure and performance will be analyzed using a general 
linear regression (hereafter GLR). However, as previously mentioned the data obtained for 
analysis contained a variety of issues that violate the assumptions under a GLR (Kennedy, 2011, 
p. 112).  For instance, it was acknowledged that the data were contaminated with outliers (or 
influential observations) that were not possible to exclude from the analysis. This may cause 
problems in the analysis since the observations might experience issues with heteroskedasticity 
or serial-correlation that can invalidate the statistical test of significance. This will be further 
explained in the coming sections. 
 
In order for us to reduce such shortcomings, a robust covariance estimator was used. Using a 
robust regression is suggested to be a suitable strategy to deal with heteroskedasticity and serial-
correlation since it is a compromise between excluding these points entirely from the analysis 
and including all the data points equally in a GLR model (Kennedy, 2011, p. 345). In order to 
control for any future interference of serial correlation and heteroskedasticity, all of the 
regression models were made robust. 
 

4.4.1 Controlling for Multicollinearity 
Perfect multicollinearity is claimed to influence the results in a GLR and it exists when two 
explanatory variables are perfectly correlated to each other (Curto & Pinto, 2011, p. 1499). 
Mcdaniel (1981, p. 59) states similarly that multicollinearity exists when the correlation between 
two variables is high and that this is a sign of high sampling error. In line with Mansfield and 
Helms (1982, p. 160), this paper uses VIF-tables as a tool to test for multicollinearity problems 
for each of our variables. Mansfield and Helms (1982, p. 160) further states that multicollinearity 
is not a problem if the VIF is not unusually different from 1. Others state that the value of VIF 
not should be higher than 10 (Agresti & Finlay, 2009, p.456). These rules are applied to this 
study and the VIF tables will be presented in chapter five.  
 
In case the coefficients display high VIF-values, Agresti and Finlay (2009, p. 457) suggest an 
additional indicator to check for multicollinearity. Although, the model provides a highly 
significant R-value and the F-test validates the significance of the explanatory variables in the 
model, if the separate t-test for each variable are not significant severe multicollinearity exists 
(Agresti & Finlay, 2009, p. 457). Thus, the individual partial effects are hard to detect using this 
method (Agresti & Finlay, 2009, p. 457). This method of scrutinizing separate t-tests will be 
applied in this study and the results will be showed in chapter five.      
 

4.4.2 Controlling for Heteroskedasticity and Serial-Correlation 
As previously mentioned, it was acknowledged that the data gathered from Retriver were 
contaminated with extreme outliers and influential observations that were not possible to exclude 
from the analysis. In the GLR, the errors from each variable observation of the sample are 
assumed to be spherical and not correlated with each other.  If all of these error terms are the 
same, the disturbance is said to have uniform variance or to be homoskedastic. However, if they 
are not all the same, the disturbance are said to be heteroskedastic. This means that the 
disturbance term is then assumed to be drawn from a different distribution for each observation. 
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In the presence of heteroskedasticity the variance of the variables will not be constant over time 
and where large differences between the highest and lowest observation exists and will question 
the validity of the regression model (Kennedy, 2011, p. 124).  Furthermore, Kennedy (2011, p. 
124) claims that grouped or average data can create heteroskedasticity.  If the groups are not 
equal in size and the slope of the coefficients is random rather than fixed across observations, the 
random component of this gets embodied in the error term and creates heteroskedasticity 
(Kennedy, 2011, p. 115).    
 
Furthermore, as this study use published data it might be biased with data manipulation. 
Published data often undergo interpolation procedures that average true errors over successive 
time periods (Kennedy, 2011, p. 118). This can result in autocorrelation or serial-correlation 
between the disturbances. The presence of serial-correlation can invalidate statistical tests of 
significance that assumes that the modeling errors are uncorrelated and normally distributed. 
Although, serial-correlation arise most frequently in time series data, this is still something that 
should be controlled for.   
 
To test for constant variance and autocorrelation, a WALD and likelihood-ratio test for group 
wise heteroskedasticity and a Breusch-Pagan test will be performed. The likelihood-ratio test is a 
way to compare two models, a full model and a simpler model. By using a key ingredient of 
maximum likelihood of interference, called the likelihood function, the test can provide a result 
of which of two models that will best fit the data (Agresti & Finlay, 2009, p. 493).  The general 
idea of the Breusch-Pagan test is based on viewing the squared residuals as estimates of the 
variances of the errors. The test then determines a presence of heteroskedasticity by regressing 
the slopes of the squared residuals against zero (Kennedy, 2011, p. 116). The test results will be 
presented in chapter five.    
 

4.5 Fixed vs. Random Effect Modeling  
According to Kennedy (2011, p. 284) there are two types of approaches researchers should 
undertake when dealing with panel data over time. A fixed or random effect model is proposed 
to be more suitable than a GLR in order to account for time-invariant changes of the variables 
over the years. According to Kennedy (2011, p. 283) a fixed effect model will account for any 
changes of the variables over time within each firm. By introducing the net effect this will 
control for any potential correlation between the entity’s error term and predictor variables by 
imposing a time independent effect for each entity. The model assumes that the observations in 
the sample are sampled from a population with the same effect size.  
 
Although, the fixed effect regression enables us to account for any changes of the variables over 
time within each firm, the model lacks the ability to investigate time-invariant causes of 
performance. Technically, time-invariant characteristics of the observations are perfectly 
collinear with the firm dummies. Since there is reason to believe that there might be a potential 
correlation between observations over the years for each firm, this will question the validity of a 
fixed effect model suggesting that a random effect model might be more suitable.  
 
The rationale behind using a random effect model is that, unlike the fixed effect model, the 
variation across entities is assumed to be random and uncorrelated with the predictor or 
independent variables included in the model (Field, 2003, p. 105). As this study aims to test for a 
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potential industry and location effect by introducing dummy variables to the regression models, a 
fixed effect model might not be suitable. For instance, under a fixed effect model the software 
will omit all the dummy variables for the 28 industries as the dummies are correlated with the 
firm dummies. This will result in a regression model were solely the leverage variable, the 
control variables and year dummies are included. Furthermore, the use of a random effect model 
is in line with previous research such as Zeitun and Tian (2007, p. 46) and Schmalensee (1985, p. 
344) that use a random effect model to examine industry effect.   
  
For the purpose of this study’s regression models, tests using both a fixed and a random effect 
will be conducted to test the relationship between capital structure and performance stated in 
hypotheses H1a, H2a, H3 and H4. Previous research together with statistical tests such as the 
Hausman Specification test, discussed below, will lay the foundations for the model that will be 
presented in chapter five.  
 

4.5.1 Hausman Specification Test and Breusch-Pagan Lagrange Multiplier test  
The choice whether to use a fixed or random effects model depends on the correlation between 
the independent variables and unobserved effects variable. This specification test is called a 
Hausman Specification test and is the standard test used to decide between random or fixed 
effects models (Bole & Rebec, 2013, p. 650). The Hausman test states that if the null hypotheses 
can be rejected there is reason to believe that the unique errors are not correlated with regressors, 
thus a fixed effect model is more appropriate. As panel data is used to study the associations 
between capital structure and performance, a Hausman Specification test is appropriate and will 
be included in our research. The result will be presented in chapter five. 
 
Furthermore, the Breusch-Pagan Lagrange Multiplier (hereafter LM-test) helps to decide 
whether or not a random effect model or a simple GLR is most appropriate. As previously 
mentioned the general idea of the Breusch-Pagan test is to regress the slopes of the squared 
residuals, viewed as the estimate variances of the errors, against zero (Kennedy, 2011, p. 116). If 
it can be established that the error estimates are not correlated with the predictors, a random 
effect can be detected. Chapter five will display the results of the LM-test for this report.  
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5. Results 
This chapter aims to present the findings from the statistical analysis of the data. The results of 
the different statistical tests discussed in the practical method will be presented as well as 
regression models for the association between performance and capital structure. 
  

5.1 Descriptive Statistics 
Table 4 Descriptive Statistics summarize the statistics of the dependent, the independent and the 
control variables used in the study. The table displays the average indicators of variables 
computed from the financial statements. The performance measured by ROA reveals a mean of 
12,78 percent. This result indicates that private firms in Sweden have had an average annual 
return of 12,78 percent on their assets in the period 2009-2014. 
  
The short term debt ratio provides a mean value of 0,47, indicating that 47 percent of total assets 
are represented by short term debts. This implies that private firms in Sweden rely to a great 
extent on short term debt for financing their operations. The total debt ratio measured the ratio of 
total debt to total assets. The mean value is 0,59 percent, which indicates that approximately 59 
percent of total assets are represented by debt. Furthermore, as seen in table 4 the long term debt 
ratio, indicating how much of the firm’s total assets that is financed by long term debt solely 
reaches 10 percent. These results conclude that private firms are financially leveraged with a 
high percentage of short-term debt. 
  
TABLE 4. DESCRIPTIVE STATISTICS 

 
  

5.2 Robustness tests 
To check the significance of the variables introduced in the model, a correlation analysis was 
conducted. In order for the variables to be valid, the correlation between them should not exceed 
0,8 (Kennedy, 2011, p. 196) and the correlation matrix in table 5 display acceptable levels of 
correlation between all of the variables. The highest levels of correlation are observed between 
total debt and liquidity (0,684), tangibility and long term debt (0,627) and short term debt and 
assets turnover (0,543). The relatively high correlations between the different leverage proxies 
are not critical since they are not used simultaneously in the regression analysis. The correlation 
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between total debt and liquidity as well as tangibility and long term debt ratio is somewhat high 
and can be argued to explain the same thing in the models. However, their correlation is below 
0,8 and will therefore be kept for further analysis. The weakest correlation was found between 
growth and long-term debt of -0,004, showing almost no correlation at all. 
  
TABLE 5. CORRELATION MATRIX 

  
Since some of the variables showed a rather high correlation an additional test is presented to 
confirm the validity of the variables. The VIF values were tested in order to control for 
multicollinearity between the variables. According to previous research the VIF value should not 
be higher than ten (Agresti & Finlay, 2009, p. 456) or be unusually different from one 
(Mansfield & Helms, 1982, p. 160) as previously mentioned. As seen in table 6 all variables have 
a value significantly below the maximum of five and are not unusually different from one.  
Liquidity still generates the highest VIF-value of 2,299, hence considered acceptable as it is 
below five and not unusually different from 1. 
	  	  
TABLE 6. VIF TABLE 

 
 
Moreover, as mentioned in the practical method there is a possibility that heteroskedasticity 
might influence the results. In order to control for constant variance in a simple linear regression 
a WALD-test for group wise heteroskedasticity was made. The result is significant and therefore 
suggests that we cannot reject heteroskedasticity between the observations in the model. 
Although the statistics does not provide any evidence that a random effect model would reduce 
any potential influence, it provides indications that GLR might experience such issues.  
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5.3 Robust Simple Linear Regression Model   
As displayed by the robustness tests, it cannot be rejected that multicollinearity influence the 
results in a GLR model. Therefore, as discussed in the practical method, a robust regression was 
conducted when testing the relationship between capital structure and performance for the stated 
hypotheses H1a, H2a and H3. This since making the regression robust can reduce such shortfalls. 
Table 7, 8 and 9 presents the results for the models for total debt, short-term debt and long-term 
debt respectively. The final population consists of 7444 clusters as they are clustered at firm 
level based on organizational number. 
  
In order to validate the results, all of the regression models were checked to provide significant 
F-test statistics. The F-statistics for the regressions prove the validity of all of the estimated 
models and from this it can be rejected that all coefficients in the model is equal to zero. 
Furthermore, in order to see that each particular variable in the regression has a significant 
influence on performance, the t-test hypotheses tests that each coefficient is different from zero. 
All control variables except for the industries provide statistically significant coefficients on a 
five percent significance level. 
  
The results from the robust cluster regression were compared to the results from a standard CLR 
model. Logically, no significant differences were identified since making the model robust will 
not affect the coefficients of the variables in the model. It will solely change the standard 
deviations, p-values and the z-values of the variables, making them more valid. 
  

5.3.1. Robust Cluster Regression Model for Total Debt Ratio  
Table 7, shows the test result for H1a. The robust cluster regression for total debt yields an R-
squared of 29 percent, which suggests that the variables used in a robust cluster model explains 
around 29 percent of the variation in ROA. The regression model indicates that the total debt has 
a significantly negative relationship with performance at a one percent significance level. 
Furthermore, a negative relationship between tangibility and performance was detected. In 
contrast to size, growth, asset turnover and liquidity which all showed a positive association to 
performance. All control variables were statistically significant at a one percent level.  
  
TABLE 7.  ROBUST CLUSTER REGRESSION MODEL FOR TOTAL DEBT RATIO  
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5.3.2. Robust Cluster Regression Model for Short Term Debt Ratio  
The findings for H2a are presented in Table 8. The robust cluster regression model for short term 
debt provides an R-square value of 0,2539, suggesting that approximately 25 percent of the 
variation in profitability can be explained by the implemented variables. The coefficient for 
short-term debt shows a significant negative relationship with performance at a one percent 
significance level. This number is lower than the corresponding value for the total debt ratio, 
implying that short term debt has less negative impact on ROA than the total debt ratio. In 
accordance with the results for total debt; size, growth, asset turnover and liquidity all displayed 
a positive association to performance whereas tangibility shows a significant negative effect on 
ROA. 
  
TABLE 8. ROBUST CLUSTER REGRESSION MODEL FOR SHORT TERM DEBT RATIO  

  

5.3.3. Robust Cluster Regression Model for Long Term Debt Ratio  
The model for long term debt shown in Table 9 provides the test results for H3. The R-square 
value is measured to 0,2720, suggesting that the variables used in the robust cluster model 
explains 27 percent of the variation in performance. Likewise, long term debt indicates a 
significant negative relationship with performance at a one percent significance level and a 
strength is similar to the one generated in the regression model for total debt. In line with the 
results for total and short term debt; size, growth, asset turnover and liquidity all displayed a 
positive association to performance whereas tangibility shows a significant negative effect on 
ROA. 
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TABLE 9. ROBUST CLUSTER REGRESSION MODEL FOR LONG TERM DEBT RATIO  

 
  

5.4 Random Effect Regression Models  
As discussed in the practical method, it has been suggested that when dealing with panel data, a 
GLR regression model might not be appropriate and that a fixed or random effect model is more 
suitable in order to account for time-invariant changes of the variables over the years (Kennedy 
2011, p. 282-284). Previous research together with statistical tests presented below will support 
the choice of a random effect model in this study. However, even though the focus will be on 
random effect, fixed effect regressions were also performed and are presented in Appendix 1 
(Table 1.1; Table 1.2; Table 1.3). The results from the random effect regressions are presented in 
tables 11, 12 and 13 and were conducted to test the relationship between capital structure and 
performance stated in hypotheses H1a, H2a and H3. 
 

5.4.1 Specification Tests    
As discussed in the practical method the Hausman test, LM-test and previous research will be 
used to support whether a random or a fixed effect model is the most suitable. As seen in table 10 
the test statistics for all three regression models provide significant Chi2 values suggesting that a 
fixed model is the most appropriate in our study. However, the use of a random effect model is 
supported by the results of the LM-test. The result of the LM-test suggests that there is a 
significant difference across entities in the data. Based on this we have reason to believe that 
random effect is more appropriate in comparison to a simple GLR.   
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TABLE 10. HAUSMAN-TEST AND BREUCH-PAGAN LAGRANGE MULTIPLIER TEST 

 
 
Although the results by the Hausman test suggest a fixed effect model, it is found problematic 
that the fixed effect model removes the industry effect by assuming that the industry dummies 
are accounted for with the firm dummies (as discussed in the practical method). Furthermore, 
supported by Zeitun and Tian (2007, p. 46) a random effect model would therefore be more 
appropriate in the current study since the fixed effect model does not allow us to control for the 
industrial sector effect. The industrial dummies do not change over time and will therefore not be 
reported for in the fixed effect model. This equally applies to this study, as there is reason to 
believe that the potential correlation between observations over the years for each firm questions 
the validity of the fixed effect model. Based on this it is assumed that the random effect model is 
a better fit for the study. Therefore, all further modeling of the relationship between performance 
and capital structure will use random effect. 
  

5.4.2 Random Effect Regression Model for Total Debt Ratio 
Table 11, 12 and 13 display the results for H1a, H2a and H3 using random effect regression 
models. The proxy variable for leverage, the control variables, year and industries are included in 
the models and the F-statistics for the regressions prove the validity of all three of the estimated 
models.  
  
The association between total debt ratio and performance described in H1a is shown in Table 11.  
The R-square between value is measured to 0,3297, which suggests that the random effect model 
with total debt can explain almost 33 percent of the total variance in ROA. In comparison to the 
fixed effect model where the equivalent value was measured at around 16 percent, it is noticed 
that the random effect model provides a better explanation of the relationship between capital 
structure and performance. 
  
Furthermore, the test statistics of the GLS regression suggests a negative relationship between 
total debt and performance. Size, growth, asset turnover and liquidity display positive 
associations with performance at a 1 percent significance level. Tangibility on the other hand 
displays a significant negative relationship with performance.  
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TABLE 11. GLS REGRESSION MODEL FOR TOTAL DEBT RATIO 

 
  

5.4.3 Random Effect Regression Model for Short Term Debt Ratio 
Table 12 present the findings for H2a and show the random effect regression model with short-
term debt. It is shown that around 30 percent of the total variance in performance can be 
explained. The fixed effect model (Appendix 1, Table 1.2) generated an R-square value around 
16 percent and from this one can again claim that the random effect model provides a better 
explanation of the variation in performance. 
  
As seen in table 12 the GLS test statistics suggests a significantly negative relationship between 
short-term debt and ROA. Equal results were found for the association between the control 
variables and performance as in the GLS regression for total debt. All controls display positive 
associations with performance at a one percent significance level, except for the significant 
negative relationship between tangibility and performance.  
  
TABLE 12. GLS REGRESSION MODEL FOR SHORT TERM DEBT RATIO 
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5.4.4 Random Effect Regression Model for Long Term Debt Ratio 
As seen in table 13, the GLS regression model for H3 generated an R-square value of 0,3251. 
This value suggests that the random effect model with long term debt included can explain 
almost 33 percent of the total variation in ROA. As for total and short term debt, the random 
effect model provides a better explanation of the relationship between capital structure and 
performance in comparison to the corresponding fixed model (Appendix 1, Table 1.2; Table 1.3). 
  
Size, growth, asset turnover and liquidity display positive associations with performance at a one 
percent significance level. Tangibility on the other hand solely displays a significant negative 
relationship with performance at a five percent level. All values from 2009-2014 are significantly 
positive associated with performance at a five percent level.    
 
TABLE 13. GLS REGRESSION MODEL FOR LONG TERM DEBT RATIO 

 
  

5.5 Modeling for Nonlinear Relationship 
As discussed in the hypotheses a potential concave relationship is assumed between ROA and 
total debt as well as for short term debt. In order to test H1b and H2b and check for a possible 
nonlinear relationship, a squared term of total debt as well as short term debt was introduced into 
each corresponding model. 
  

5.5.1 Random Effect Regression Model for Nonlinear Relationship 
Table 14 presents the result for H1b using a random effect regression model with nonlinear 
relationship for total debt and table 15 displays the corresponding regression for H2b modeling 
short term debt. All of the control variables, the dummy variables for year 2009-2014 and the 
dummy variables for the industries are included. The F-statistics justifies validity for both of the 
estimated models at a one percent level. 
  
The estimated model using total debt ratio, seen in table 14, explain around 34 percent of the 
variance in performance. This value is slightly better than the one provided by the model where a 
linear relationship was assumed. Additionally, in comparison to the linear GLS-model, the 
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regression seen in table 14 identifies a significant positive relationship between total term debt 
and performance at a one percent level. Furthermore, the squared term presents a significant 
negative relationship with ROA. However, neither did the control variables, the year dummies or 
the dummy variables for industries disclose any contradictory results compared to previous 
findings presented.  
  
TABLE 14. GLS REGRESSION MODEL FOR NONLINEAR RELATIONSHIP FOR TOTAL DEBT RATIO 

 
 
The GLS regression for hypothesis H2bd, concerning short term debt ratio, identifies an R-value 
between of around 33 percent, which is slightly higher than the value received for the GLS 
model for linear relationship (see table 12). Similar contradictory result was found for short term 
debt as fund for total debt. Short term leverage revealed a significant positive relationship to 
performance and the squared term displays a significant negative relationship with ROA. 
  
TABLE 15. GLS REGRESSION MODEL FOR NONLINEAR RELATIONSHIP FOR SHORT TERM DEBT RATIO 
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5.6 Industry Effect 
This study further investigates the effect of industrial sector on corporate performance and 
whether capital structure will be affected as the industrial dummy variables are added to the 
model. Table 2.1 in Appendix 2 show that the industry dummy variables for Industry 1 
(Sewerage, waste management, electricity and water activities), Industry 3 (Business-, 
employment and professional associations), Industry 12 (Agriculture, forestry, hunt and fishing 
activities), Industry 17 (Motor vehicle retailing), Industry 19 (Wholesale activities), Industry 22 
(Travel agencies and tourism activities), Industry 24 (Manufacturing and industrial activities) 
and Industry 25 (Transportation and storage activities) are significantly negative related to the 
measure of performance, ROA, at a five percent level using total debt ratio as a measure for 
capital structure. When short-term debt ratio is used as a proxy for leverage industrial dummy 
variables for Industry 1 (Sewerage, waste management, electricity and water activities), Industry 
3 (Business-, employment and professional associations), Industry 17 (Motor vehicle retailing), 
Industry 19 (Wholesale activities), Industry 22 (Travel agencies and tourism activities) and 
Industry 24 (Manufacturing and industrial activities) display significant negative results at a 5 
percent level. Whereas in the long-term leverage regression, solely Industry 3 (Business-, 
employment and professional associations), Industry 11 (Hair and beauty services), Industry 16 
(Media) and Industry 22 (Travel agencies and tourism activities) display significant results at a 5 
percent level. All industries are negatively related except for Industry 11 that show a positive 
association with performance. The remaining industrial dummy variables display insignificant 
impact on performance. The tables displaying industry effect for short term debt and long term 
debt regressions can be viewed in Appendix 2 (Table 2.2; Table 2.3).   
   
  

5.7 Additional Analysis  
As formulated in H4 this study aims to further investigates if there is a difference in the 
association between capital structure and performance depending on location of the firm. As 
discussed in the practical method chapter the locations were clustered into industrial areas, where 
Stockholm, Västra Götaland and Skåne formed one cluster and all others formed the second 
cluster. The statistics show that 24.612 of the firms were located in Stockholm, Västra Götaland 
or Skåne, which equals 55,1 percent of the entire population. In order to establish any potential 
interaction-effect between capital structure, performance and location, a variable where location 
was multiplied with capital structure calculated and introduced into the regression models. 
  
As we solely want to see if there is a difference in the association between capital structure and 
performance depending on location this analysis will solely be used with one model, namely 
with total debt ratio used as a proxy for capital structure. This is mainly due to that the 
introduction of the interaction variable did not reveal any significantly different outcomes when 
we modeled it with different proxies for leverage.  
  
The random effect regression model, where the interaction variable of capital structure and 
location is included, is presented in table 16. The table provides the results of H6 showing the 
GLS regression when the dummy variable of location is equal to one, meaning that all firms 
within Stockholm, Västra Götaland or Skåne will be accounted for. As seen in the model the 
interaction variable is significantly negative related to ROA at a one percent level. This provides 
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us with reason to believe that capital structure will have a negative association on performance 
for firms located in Stockholm, Västra Götaland and Skåne. 
  
TABLE 16. GLS REGRESSION MODEL FOR LOCATION  
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6. Analysis and Discussion 
This chapter will provide an in-depth analysis and discussion of the results found in the previous 
chapter connected to the theoretical frame of reference. It aims to provide the reader with a 
interpretation of the results and a clear connection to previous findings and our hypotheses. It is 
structured based on debt ratio where both linear and nonlinear regressions are discussed for 
each. This followed by additional analysis, industry and location analysis.  
 

6.1 Total Debt Ratio 
The analysis of the empirical findings for total leverage will be separated into two different parts. 
Firstly, the first hypothesis assuming a linear relationship will be reviewed followed by a 
discussion of a potential nonlinear relationship between total debt ratio and ROA. Our empirical 
outcomes will be compared to previous findings and finally result in a rejection or confirmation 
of the stated hypothesis. 
 

6.1.1 Linear Relationship 
This study has presented a variety of different models in order to explain the relationship 
between capital structure and performance in the most proper way. Previous scholars have 
questioned the ability of a simple linear regression model to provide a valid explanation of this 
association and the diametrical findings displayed in chapter five provide the reader with 
evidence that different modeling is required when justifying the relationship. The robust random 
effect regression model (seen in table 11) is suggested to best fulfill the criteria for our data 
sample, thereby provide the most valid result of the association. Based on this argumentation it 
will be the model used for discussion in the analysis. 
  
The robust random linear regression suggests a strong significant negative relationship between 
total debt and performance at a 1 percent significance level. Overall previous findings support 
this result, as they have reached a similar negative association (Shubita & Alsawalhah, 2012, p. 
104; Ebaid, 2009, p. 481; Abor, 2005, p. 438; Zeitun & Tian, 2007 p. 40). Although the vast 
majority of research has revealed equivalent findings, scholars such as Gill et al. (2011, p. 3) and 
Luca (2014, p. 1) display contradictory results. These papers detect a significant positive 
relationship between capital structure and leverage.  
  
Further contradictory results were laid forth by Modigliani and Miller (1958) when the scholars 
presented the theory of the irrelevance of capital structure. The significant results reached in this 
study contradict this theory and rather emphasize the relevance of capital structure, confirming 
argumentations of the trade-off theory (Myers, 1984, p. 576) and the pecking order theory 
(Myers, 1984, p. 582; Myers & Majluf, 1984, p. 198-210) 
  
This inverse relationship between ROA and total debt, suggested by the pecking order theory, is 
most likely to derive from debt being associated with higher relative costs, making firms more 
likely to depend on inside finance rather than outside financing. Concluding that employing too 
high debt proportions could result in decreased profitability for private firms in Sweden and 
hence confirming to our first hypothesis. 
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- Fail to reject hypothesis 1a - 

  
  

6.1.2 Nonlinear Relationship 
As seen in table 14, the introduction of a nonlinear term of total debt into the robust random 
effect model significantly affected the outcome of the relationship between capital structure and 
performance. In contrast to the prior linear assumption suggesting a negative correlation, the 
coefficient of total debt ratio display a significant positive relationship with ROA. However, the 
squared variable of total debt reveals a strong negative relationship with performance.   
  
These diametrical findings further support the discussion laid forth in Berger and Bonaccorsi di 
Patti’s (2006) study regarding the importance of modeling this association between performance 
and capital structure. The scholars tested a variety of different hypotheses and concluding 
reached results that were in line with the agency cost hypothesis (2006, p. 1067). Additional 
scholars that tangents these results are for instance Gill et al (2011, p. 3) and Yzdanfar (2012, p. 
234). 
  
Although the population consists of private firms where equity plays a less important role, in 
comparison to public firms (Goyal et al., 2011, p. 173), study’s such as Yazdanfar and Öhman 
(2015, p. 115) still argue that the assumptions under the agency cost theory can be applied to 
private firms. This view of agency cost theory and private firms is shared by this report. The 
empirical findings in table 14 suggest that as leverage increase this will enhance a firm’s 
performance solely until it has reach an optimal point. Any further increase of debt beyond this 
critical level will, in the presence of bankruptcy and distress costs, result in agency costs 
associated with outside debt being overwhelmed by the costs of outside equity. To conclude, the 
significant results displayed by the regression analysis can confirm a concave relationship 
between total debt and performance.   
  

- Fail to reject hypothesis 1b - 
  
  

6.2 Short Term Debt Ratio 
  

6.2.1 Linear Relationship 
The robust simple linear regression model (seen in table 8) reveals a significant negative 
relationship between short term leverage and ROA at a one percent significance level. As we 
pleaded for in previous section the random robust effect model would provide a better 
explanation of the actual relationship. As seen in table 12 the robust random effect model display 
similar significant association at a one percent significance level and the model show an 
improved R square value of around 5 percent, suggested to better explain the variation in 
performance. The empirical results imply that lower short term debt ratio is equal to higher 
performance and the opposite. Consistent with our results that short term debt ratio negatively 
affects performance have been reached by scholars such as Gleason et al. (2000, p. 185) and 



 50 

Yazdanfar (2012, p. 232). Whereas, Abor (2005, p. 438) and Gill et al. (2011, p. 3) reveals 
empirical results that show a positive relationship between short term debt and profitability. 
  
Although, short term debt and total debt displays a consistent negative relationship with 
performance, it is somewhat surprising that the relationship is extensively stronger for total 
leverage than for short-term leverage. As shown in the descriptive statistics, the bigger portion of 
total debt in private firms consists of short term debt and based on this one would assume that the 
net effect should be more alike for total debt ratio and short-term debt ratio. Furthermore, the 
reasoning in the Pecking order theory, laid forth by Myers (1984, p. 581-588) and Myers and 
Majluf (1984, p. 198-210), supports our empirical findings. Hence, as the effect of total debt is 
found to be lower, it implies that private firms are more likely to take on short term debt over 
long term debt. This further support the hierarchy of financing options suggesting that the firm 
will prefer inside finance to debt, short term debt over long term debt, and any debt over outside 
equity as discussed in chapter three. 
  
Furthermore, the empirical findings provide support for the proposition that firms tend to over-
leverage themselves and thereby affected their performance in a negative way. Yazdanfar (2012, 
p. 232) argue that highly profitable firms generally tend to avoid debt and this indicates that 
increasing short term debt might expose firms to a risk of refinance. Concluding that the negative 
effect of short-term debt ratio on a firm’s performance supports the argument that short term debt 
decreases a firm’s performance. Based on these arguments we want to claim that the third 
hypothesis can be accepted. 
  

- Fail to reject hypothesis 2a - 
  
  

6.2.2 Nonlinear Relationship  
As previously discussed diametrical findings have been reached regarding the relationship 
between short-term debt and performance. Abor (2005, p. 438) and Zeitun and Tian (2007, p. 59) 
found a positive relationship between short term debt and profitability. On the contrary, 
Yazdanfar (2012, p. 232) established the opposite as he observed a negative relationship between 
short-term debt and productivity. Furthermore, as concluded from the descriptive statistics, the 
majority of debt held by private firms consists of short term debt. Therefore, an equivalent 
hypothesis to total debt was established and tested for a concave relationship between short term 
debt and performance. The robust random effect model seen in table 15 display similar results as 
the coefficient of short term debt ratio reveals a significant positive relationship with ROA and 
the squared variable of short term debt reveals a strong negative relationship with ROA. The 
nonlinear assumption increased the explanatory power of the variation in performance with five 
percent and is therefore suggested to be a better estimator. 
  
As stated in the hypothesis section this concave relationship is derived from the agency cost 
theory presented by Jensen and Meckling (1976, p. 51-52). Scholars such as Gleason et al. (2000, 
p. 185) and Yazdanfar (2012, p. 234) have both revealed supported findings that higher than 
appropriate levels of debt will result in agency issues and produce lower performance. This 
indicates that the choice of capital structure plays an important role to the outcome of the firm's 
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performance. If the manager instead can use internal funds efficiently, they can reduce agency 
costs incurred by outside debt and remain independent of external financiers. 
  
Based on these empirical results the fourth hypothesis stating a concave relationship between for 
short-term leverage and performance cannot be rejected. It provides support for the theory that 
private firms can reduce agency costs by taking on more debt up to a certain level, whereas 
further increase of debt beyond this point will solely result in higher total agency costs. 
  

- Fail to reject hypothesis 2b - 
  
  

6.3 Long Term Debt Ratio 
Table 13 presents the robust random effect regression for long term debt ratio. In contrast to the 
simple linear regression, the random effect model will better account for time-invariant effects of 
the variables, hence provide a better explanation of the relationship between long term leverage 
and performance. Both of the regression models reveal an inverse relationship between long term 
leverage and performance, suggesting that higher levels of long-term debt will lead to lower 
ROA. However, the random effect model can better explain the variation in performance as it 
displays a higher R-square value of around five percent. 
  
Our empirical results are in line with previous studies such as Goddard et al. (2005, p. 1269), 
Norvaisiene (2012, p. 505), Abor (2005, p. 438) and Zeitun and Tian (2007, p. 52). Although, it 
has been argued that long term debt does not affect performance to the same extent as short term 
and total debt. This argumentation is supported by previous scholars such as Gill et al. (2011, p. 
3), Ebaid (2009, p. 481) and Yazdanfar (2012, p. 232) that have not been able to detect any 
significant association between long term debt and performance.  
  
Furthermore, the identified negative relationship between long term leverage and performance is 
proposed to derive from the assumption that long term debt is relatively more expensive for 
private firms as discussed in chapter five. Myers and Majluf (1984, p. 219-220) suggested that 
less available financing options and high transaction costs would make firms more likely to 
choose inside finance over outside finance. Consequently as the majority of firms in the sample 
displays a relatively low level of long-term debt, it supports that private firms tend to use short-
term financing as the preferred alternative to long term leverage. 
  
To conclude, our findings supports the pecking order hypothesis laid forth by Myers (1984, p. 
581-588) and Myers and Majluf (1984, p. 198-210), suggesting that the firm will prefer inside 
finance to debt, short-term debt over long-term debt, and any debt over outside equity. Therefore 
it can be concluded that employing high proportions of long-term debt could lead to lower 
profitability levels in private firms, hence supporting our fifth hypothesis. 
  

- Fail to reject hypothesis 3 - 
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6.4 Additional Analysis  
Chapter five displays the robust random effect regression on the effect of domestic location on 
capital structure and performance. The multipliable variable of capital structure and location 
reveals a significant negative effect of location on the conceptual link between capital structure 
and performance. From the results, it can be established that there is a significant difference on 
the conceptual link discussed based on location. In other words, the conceptual link is different 
based on if the firm is located in Stockholm, Västra Götaland and Skåne, or the rest of the 
country. The establishment of a net effect of location is supported by the study conducted by Gao 
et al. (2011, p. 2) as they were able to explain the cross-sectional variation of capital structure by 
the location of corporate headquarters.    
  
Although, the regression analysis simply reveals that there is a difference in the association 
between capital structure and performance depending on location, the causes of the differences 
on financial structure cannot be revealed. However, it can be argued that there are both economic 
and noneconomic factors that could contribute to the net-effect. For instance, firms located in 
either Stockholm, Västra Götaland or Skåne might have better prerequisites in terms of extensive 
access to human capital and a more developed infrastructure. A further economic factor that 
could have an impact is local investor preferences. Gao et al. (2011, p. 19) established that both 
professional money managers as well as individual investors show some degree of preferences 
for geographically proximate investments and that finance theories predicts that firms take into 
account investor demand when they make corporate decisions. Furthermore, the effect of 
location could also be shaped by noneconomic factors, such as local culture and social 
interactions between corporate managers that influence corporate policies.  
  
In conclusion the regressions reveals a significant net effect of location on the capital structure, 
which in turn affect performance. Additionally, the effect does not solely exhibits a significant 
impact on the choices made by firms when raising external capital it is suggested that the 
magnitude of the effect is economically significant. Based on this the hypothesis stated for 
location can be accepted. Although, the reader should bear in mind that the regression analysis 
simply reveals that there is a location effect, the causes of the effect on financial structure cannot 
be revealed.  
  

- Fail to reject hypothesis 4 - 
 
  

6.5 Control Variables 
The robust simple linear regression model and the robust random effect model both displayed 
consequent relationship for all of the control variables. The empirical findings for size are in line 
with previous research of Luca (2014, p. 1) and Abor (2005, p. 443) that revealed a similar 
positive association to performance. Abor (2005, p. 443) and Degryse et al. (2012, p. 439) 
support comparable significant positive relationship between firm’s performance and growth. 
Zeitun and Tian (2007, p. 47, p. 48) however revealed contradictory negative results. 
Furthermore, Goddard et al. (2005, p. 1273) as well as Norvaisiene (2012, p. 505) support our 
findings of a positive correlation between liquidity ratio and profitability of a firm. Finally, the 
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assumed association for asset turnover was not rejected, which in terms were in line with 
previous findings of Pouraghajan et al. (2012, p. 166). 
  
Whereas size, growth, liquidity, and asset turnover all showed a significant positive effect on 
performance, tangibility presented a significantly negative relationship. This contradicts the 
priory undertaken viewpoint as well as previous studies. Pouraghajan et al (2012, p. 171) and 
Zeitun and Tian (2007, p. 47) revealed a significant positive relationship between asset 
tangibility and performance, measured by this accounting ratio. Despite the fact that assets that 
are tangible, they tend to be more desirable from creditors point of view as they are easier to 
liquidate during distress. The contradictory result might be due to the fact that assets lose value 
quickly when they are reallocated. This implies that only those tangible assets that can easily be 
redeployed should sustain high debt capacity and as private firms tend to have less access to 
capital, this might affect their performance negatively. However, it is suggested that although 
asset tangibility shows a negative association with performance, it should be considered as a 
driving factor to capital structure since firms with more tangible assets are less likely to be 
financially constrained.  
  
Although all control variables showed significant effects on performance it can be argued that 
the high correlation and VIF-value found for liquidity and tangibility might influence the results. 
High correlation between the variables indicates that the study might experience issues of 
multicollinearity and that the other variables accounted for in the model explains the outcome to 
a larger extent. One way to deal with this might be to exclude one of them. On the other hand, 
since the models were made robust and all control variables displayed significant separate t-test 
results in line with arguments of Agresti and Finlay (2009, p. 457), it is justified to keep them in 
the model. 
  
  

6.6 Industry 
This study investigates the effect of industrial sector on corporate performance and whether 
capital structure is affected, as the industrial dummy variable is included in the model. The 
majority of the significant industry sector variables display a negative impact on performance. 
This indicates that a higher level of investment in these sectors could be associated with a lower 
performance ratio. The low profitability ratio of the significant industries may imply that the 
industry is not very profitable and that the economy is less dependent on this as a driver.  
 
Although the majority of significant industries are negatively related, Industry 11 (Hair and 
beauty activities) and Industry 13 (Law, accounting and advising activities) showed a significant 
positive effect on performance at a 10 percent level. These industries are suggested to be more 
profitable and generate the highest return on assets. The reason for the higher profitability could 
be due to domestic as well as a global increase in demand for these services, making them 
important contributors to the Swedish economy. This can, however, not be established.  
  
Independent of what model that is observed, it provides reason to believe that an industry effect 
exists, which is in line with previous research (Zeitun & Tian, 2007, p. 40; Porter, 1980, p. 609; 
Yazdanfar, 2012, p. 234). The industry effect might arise due to different concentration levels, 
product differentiation and entry barriers all of which determines the degree of competition and 
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firm profitability. However, since not all of the industries revealed significant results the effect is 
expected to be rather weak. This is supported by scholars such as Prahalad and Hamel (1990, p. 
79) that propose that industry affiliation has limited explanatory power for performance and that 
firm characteristics play a more important role in creating an unique and complex portfolio of 
assets to achieve superior profits. 
  
Based on the above reasoning and the test statistics it is not justified to reject that industrial 
sectors have an affect on Swedish private corporate performance. However, the reader should 
bear in mind that the industry effect might not be as strong as the firm specific characteristics.   
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7. Conclusion 
The final chapter of the study addresses the conclusions that can be drawn and reconnect these 
to the actual purpose of the study. It will also present the limitations followed by the contribution 
to research this study has provided. Furthermore, originated from the conclusions we provide 
the reader with suggestions for future research. Lastly, an evaluation of the quality of the study, 
in terms of reliability, generalizability and the validity will be discussed.  
 
This study was conducted in order to find the association between capital structure and 
performance for Swedish private firms. Also, to contribute to the knowledge within this field of 
research that has been of interest for a long time. To be able to provide an answer to the research 
question of this study, a deductive approach, along with a quantitative method has been used in 
order to statistically test the relationship between capital structure and performance on a sample 
of 7444 firms over 6 years, with a total of 44664 observations. Through an extensive literature 
review, knowledge was acquired on different theories explaining the complexity in the capital 
structure decision and its association with performance. Furthermore, this study divides capital 
structure into three different proxies: a long-term debt ratio, a short-term debt ratio and a total 
debt ratio. This is done in order to observe association differences between the different types of 
debt that a firm can acquire. This is in line with previous studies on private firms within this 
subject, for example, Yazdanfar and Öhman (2015, p. 106). These theories, with the help of our 
acquired data, were then tested using a robust regression and random effect models to observe 
potential significant relationships. 
  
First of all, all three different debt ratios were statistically tested for both a linear and a concave 
relationship with performance. All test conducted, both linear and concave, gave equivalent 
results in terms of the inference on the population regarding the association between capital 
structure and performance. Furthermore, our results showed that all tests were significant, except 
that no concave relationship could be established for long-term debt. Nonetheless, the 
explanatory power of the variance increases when short term and total debt ratios are tested for a 
concave association with performance. This implies that it is a better model and that it therefore 
should be considered as the most appropriate to answer the research question posted above. The 
only significant result for long-term debt is when it is tested in linear terms. Hence, for long-term 
debt, a linear association with performance is only considered. 
  
From our analysis, we observe a significant concave association between total debt ratio and 
performance, an identical relationship was also observed between short-term debt ratio and 
performance. These significant concave findings might indicate that the agency cost theory is 
applicable, meaning that debt has a positive effect up to a certain point and thereafter has a 
negative relationship with performance. This occurs since the agency costs rises after this 
optimal point in the capital structure. It also gives reasons to assume that there might be an 
optimal capital structure that enhances performance of the firms maximally. This can, however, 
not be empirically proven. 
  
On the other hand, a significant result on long term debt was observed when measuring it 
linearly. This significant result revealed a negative association between long-term debt and 
performance suggesting that higher long term debt levels leads to lower profitability of the firms. 
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These findings with a negative relationship between long-term debt and performance supports 
the ideas of the pecking order theory suggesting that short-term debt financing should be 
preferred over long term debt financing. 
  
The location effect on the relationship between capital structure and performance is significant. 
In other words, it can be establish that location has an effect on the choice of capital structure 
and consequently, the performance. What is observable based on this test is a significant 
difference between Stockholm, Skåne and Västra Götaland and the rest of Sweden. 
  
So, 
  

“What is the association between Capital structure and Performance in Swedish unlisted 
firms?” 

  
The capital structure in Swedish unlisted firms is suggested to have a concave relationship with 
performance when it comes to total and short-term debt ratios, and a negative relationship when 
it comes to the long-term debt ratio. Furthermore, the location of headquarters has an effect on 
the choice of capital structure and therefore, on the performance. 
 

7.1 Limitations 
In chapter one, some limitations of this study were discussed. During the course of this study, 
another limiting factor were discovered and will be discussed below. 
 

7.1.1 Issues of Reverse Association   
As discussed by Berger and Bonaccorsi di Patti (2006, p. 1068), the inconsistency in the results 
from previous research suggests that there might be a reversed association problem between 
capital structure and performance. Reverse association is a problem as performance might affects 
the choice of capital structure, just as the choice of capital structure might affect performance. 
Hence, there is reversed association between the independent and the dependent variable. The 
effect of this is that in an ordinary least square regression analysis, the produced coefficients may 
be biased and the result achieved might be misleading. It is misleading since the effect of 
performance on capital structure is not taken into account and this therefore results in a reversed 
association problem. 
 
A realistic assumption would be that the association between performance and capital structure 
varies over time. When choosing a strategically optimal capital structure, it will improve firm 
performance. As firms grow and become more profitable they might tend to rely less on outside 
finance and the association link might therefore change direction.  
  
To account for this problem, one solution proposed by Yazdanfar and Öhman (2015, p. 102), is 
to use a three-stage least square regression. However, this method was not applicable to this 
study as none of the controls fulfilled the requirements of an instrument variable, which is a way 
to estimate causal relationships in a three-stage least square regression. According to Arellano 
and Bover (1995, p. 48) an instrumental variable should be correlated with the endogenous 
explanatory variable although uncorrelated with the error term, the effects, as it cannot suffer 
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from the same problem as the original predicting variable. An available instrument variable 
would enable us to obtain consistent estimates and thereby reduce the problem of reversed 
association. 
 
Since reversed association is not controlled for when modeling the relationship between capital 
structure and performance, it is likely present in this study. 
 

7.2 Contributions 
Existing research on the capital structure of private firms and its effect on performance are 
somewhat limited. This research contributes to the existing knowledge with a new market and 
new firms. Our tests and findings of a concave relationship between the variables suggesting that 
the agency theory can be applied to private firms are, to the best of our knowledge, a new 
finding. Although these findings are in line with Yazdanfar and Öhman (2015, p. 115), their 
models only explains around 7 percent of the variance in their independent variable whereas our 
models explain around 30 percent of the variance. Also, they do not test for a concave 
relationship, rather a linear relationship and finds supports for the agency cost theory. This study 
tests for a concave relationship and from this find evidence for the agency cost theory. This 
contributes to the limited research done on private firms within this subject. 
  
The practical contribution consists of an idea to managers of Swedish unlisted corporations on 
how to handle the implications of these financial structure decisions. Furthermore, the main 
providers of funds to private firms are assumed to be financial institutions. These financial 
institutions might be able to use this report in their strategy in a way to lower the risk of default 
on their loans engaged in private firms. 
  
Previous research done in the subject of how capital structure affects performance is extensive, 
but it has shown inconsistencies in results depending on market. Our contribution to this field of 
research has not only answered questions, it has also helped to open up a relatively new research 
area for future research, namely location effect on capital structure. 
 

7.3 Suggestions for Future Research 
First of all, to see if consistency exists between markets in different countries, we suggest that 
this study is replicated on other markets for private firms in the world using the same methods 
and tests. In other words, to see if a concave relationship can be observed on other markets for 
private firms. An inconsistency in results from previous studies suggest that capital structures 
affect on performance can be market dependent. However, if more studies are done on the 
market for private firms, a pattern might emerge that can be generalized to other markets. 
  
Secondly, this reports observes an effect from headquarter location on the choice of capital 
structure and thereby performance. Yet, this research has not considered any causes of this 
effect. It could be caused by everything from the social setting of the managers to the access to 
human capital. All in all, this is a gap left for future research. 
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7.4 Truth Criteria 
Bryman and Bell (2011, p. 41) identifies three different criteria for the evaluation of a business 
research. They are: Reliability, Replication and Validity. Each of them will be discussed 
separately in the following part. 
 

7.4.1 Reliability 
Reliability concerns the question of whether the result of a study is replicable. In other words, 
can we have faith in the consistency of these results presented (Bryman & Bell, 2011, p. 41)?  As 
we have collected data directly from Retriver business, the risk for human errors is low and the 
reliability is therefore higher. We have assessed Retriever Business as a reliable source, as 
discussed previously. This means that if someone were to replicate our data process, it would 
yield the same results as this report and should therefore be considered reliable. 
 

7.4.2 Validity 
Sauder et al. (2009, p. 157) explains validity as: “whether the findings are really about what they 
appear to be about”. Thus, it concerns the questions of whether the variables used really 
measures what they are supposed to measure. Validity is connected to reliability, as a measure is 
not valid if it is not reliable (Bryman & Bell, 2011, p. 161). The variables used in this research 
are variables that are widely accepted by other researchers conducting similar studies (For 
example: Mcumber, 2014, p. 7;  Gao et al., 2011, p. 117; Goddard et al., 2005, p. 1272-1273). 
This is a common way of evaluating the choice of data and validates our choice of measurement 
for capital structure, performance and control variables (Saunders et al., 2009, p. 273). If we 
consider our use of secondary data, this data comes from “Retriever Business” which in turn 
acquires the data directly from governmental organ “Swedish companies registration office” 
(Retriever Business, 2015, p. 3). As this is a governmental organ that requires firms to send in 
correct reports, we assess this data as valid. 
 

7.4.3 Replication 
Replication regards the problems that a researcher may infer their own biases and views on the 
research. If biases and lack of objectivity were present in a social study it would seriously 
undermine the idea that the social world can be studied using the same methods as the natural 
world (Bryman & Bell, 2011, p. 165). One way to deal with this problem is to extensively 
explain the processes and procedures used by the researchers, so that a replication of the study is 
made possible. We believe that this criterion is met in the practical method chapter. 
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Appendix 1 Fixed Effect Models   
 
TABLE 1.1 FIXED EFFECT MODEL FOR TOTAL DEBT RATIO  

 
 
TABLE 1.2 FIXED EFFECT MODEL FOR SHORT TERM DEBT RATIO  
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TABLE 1.3 FIXED EFFECT MODEL FOR LONG TERM DEBT  
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Appendix 2 Industry Effect  
 
TABLE 2.1 INDUSTRY EFFECT FOR TOTAL DEBT RATIO  
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TABLE 2.2 INDUSTRY EFFECT FOR SHORT TERM DEBT RATIO 
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TABLE 2.3 INDUSTRY EFFECT FOR LONG TERM DEBT RATIO  
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Appendix 3 Definitions 
 
TABLE 3.1 INDUSTRY DEFINITIONS  

 
 
 
 
 
 
 
 
 
 
 
 
 



 69 

TABLE	  3.2	  LOCATION	  DEFINITIONS	  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


