
 

 
 

 
 
 
 
 
 
 
 

Student Thesis  

Level: Master in Business Studies  

Determinants of Capital Structure of Swedish 
limited companies 
 
 
Testing Trade-off Theory Against Pecking Order Theory 
 
 

 

 

Author: Sofia Iasonidou 

Supervisor: Fredrik Hartwig 

Examiner: Klas Sundberg 

Subject/main field of study: Business Administration 

Course code:  FÖ 3027 

Credits: 15 

Date of examination:1st June 2016 

 

At Dalarna University it is possible to publish the student thesis in full text in DiVA. The 

publishing is open access, which means the work will be freely accessible to read and download 

on the internet. This will significantly increase the dissemination and visibility of the student 

thesis. 

Open access is becoming the standard route for spreading scientific and academic information 

on the internet. Dalarna University recommends that both researchers as well as students publish 

their work open access. 

I give my/we give our consent for full text publishing (freely accessible on the internet, open 

access): 

Yes ☒ No ☐ 

 

 

 Dalarna University – SE-791 88 Falun – Phone +4623-77 80 00  



 

 
 

Abstract 

 

 

 

Research question- This thesis investigates the determinants of capital structure 

of the Swedish companies. In order to do so, the two dominant theories of the 

corporate structure are studied and their assumptions are tested. Thus, the study 

researches which one of the two theories is more appealing for the Swedish 

market.  

 

 

 

Methodology-The study follows a purely quantitative study, by conducting an 

econometric analysis. The data are collected from a secondary source and more 

particularly the “Retriever” database, which contains financial data of the Swedish 

companies.   

 

 

Findings- The findings indicate that the determinants of the corporate structure for 

the Swedish market do not differ from other studies which have been conducted in 

other countries. However, there is a difference when it comes to tax and non-tax 

shields. The results suggest that in most cases the Pecking Order Theory appears to 

be more representative for the Swedish market, since most of the coefficient 

appear to be in favour of it. Moreover, the significance of the effect of the industry 

for the financial leverage is confirmed.    

 

 

 

Keywords -  Corporate structure, determinants, Modigliani-Miller, Capital 

Irrelevance, Trade-off theory, Pecking order theory, Agency theory, Swedish 

limited companies, Financial leverage.   
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1. Introduction 
 

 

1.1 General overview of research 
 

 

It has been almost sixty years, since Modigliani and Miller published their article 

“The cost of Capital, Corporation Finance and the Theory of Investment” in 1958, 

which is nowadays considered to be the cornerstone of Corporate Finance. Over 

the years, this article has been subjected to consecutive alterations by the authors, 

and up till now, numerous researchers around the globe attempted to prove it or 

dispute it. With the increased attention that has been given to the science of 

econometrics, an equally great number of empirical studies, have been published, 

attempting to investigate this issue from various angles, including the determinants 

of capital structure.  

Nowadays, the most popular theories which are elaborated within the frameworks 

of capital structure, are the “trade-off theory” and the “pecking order theory” 

which was formalized by Myers in 1984. Those theories provide different 

explanations for diverse aspects, which in some occasions contradict one another, 

while in some others, they are aligned.  Of course, as it is understood, context 

matters, and therefore the results from the existing studies show that circumstances 

in different countries or markets, can determine the outcome, while their specific 

characteristics can contribute to it.   

As T. Lemma & Negash (2014) suggest, the cost of capital is high in the case of 

imperfect markets towards the optimum, therefore it can encompass other frictions 

as well.  Indeed, as it was shown by relaxing the assumptions initially expressed in 

1958, something that is very common in reality, different outcomes or behaviors 

can be explained or described. That is quiote common when it comes to the 

determinants of the corporate structure discusses, such as corporate and personal 

taxation, bankruptcy costs, agency costs etc (Krämer, 2015; Villamil, 2008).  

Within this framework, asymmetric information and game theory facilitate the 

comprehension of balance between debt and equity, as well as by exhibiting the 

potential outcomes (Krämer, 2015). Although some of the relevant literature has 
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been empirically tested, there is still dissension among the researchers about the 

optimal point, while as Bancel & Mittoo (2004) mention, there is a gap between 

the theory and the practical aspects of the corporate structure. Therefore, such 

studies can be very useful, since testing the existing theories in different 

environments and contexts can contribute to the deduction of further conclusions.  

 

1.2 Aim, research question and objectives of the study 
 

Based on the above implications, the aim of this thesis is to investigate the 

determinants of capital structure of the Swedish companies, following the relative 

literature, in order to exhibit the assumptions made by well-established theories, 

and compare them to the results of a quantitative research. In this direction, the 

theoretical framework is developed initially. Based on the former, the assumptions 

are illustrated, indicating the relevant hypotheses, which will be connected to the 

main research question:  

 

“What are the determinants of the capital structure of the Swedish limited 

companies?”   

 

In the pursuance of the aforementioned, various hypotheses will be extracted from 

relevant theories and their assumptions, which will be subsequently used to select 

the variables in a quantitative analysis. By applying various econometric models, 

the relationship between capital structure and various financial indications will be 

researched, identifying which are the most relevant for the companies which 

operate in the Swedish market. 

 

 

1.3 Motivation, importance and rationale of the research 
 
 

Exploring the Swedish market and the companies which operate in it is quite 

interesting. This is not only due to the availability of the financial data, but also 

due to the particular characteristics of the Swedish corporate governance, which 

make it different from other countries. One of the most distinctive differences is 
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the ownership structure. Typically, the Swedish companies have few owners, 

which implies that overall in most occasions, there is a dominant controlling 

owner. These characteristics of ownership structure resemble the continental 

European model, rather than the Anglo-American, which is micro based, and the 

ownership in most cases appears to be dispersed (Doupnik & Perera, 2011; Code 

Group, 2004; Jansson & Larsson‐Olaison, 2010). Although the Swedish market is 

mostly consisted of dominant controlling owners and it is considered to be one of 

the most concentrated ownership structures in the world, its financial markets are 

considered to be liquid.  

In addition, Sweden follows the two-tier system, where the board of directors and 

the supervisory board coexist, and the meeting of the shareholders has the higher 

authority in terms of decision making. As Jansson & Larsson‐Olaison (2010) 

describe, this implies that the power of the board of directors is quite high and it 

gives them basically the right to act as they wish, including hiring or firing the 

management at will. However, the structure of the governance system strictly 

follows hierarchy, so the board of directors is principally monitored by the 

group of companies or network, in which they are included. As a result, the 

asymmetric information is significantly reduced. These features provide new 

dimension to the so far relevant literature and practical studies, and therefore it 

is interesting to investigate and at the same time it may fill a gap in the existing 

studies.  

 

1.4 Structure of the thesis  

 

 

In the first chapter, the general overview of the research is presented, so that the 

reader will start to becoming familiar with the terms and the ideas in corporate 

finance. Subsequently, the aim of the study is presented, leading to the research 

question of the thesis, and briefly overview the objectives or the study. In the 

following chapter, the relevant theoretical framework of corporate finance is 

presented. The ground theory of modern finance is shown, while the most 

dominant theories in this particular field are exhibited, and hypotheses are formed. 
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Chapter three discusses various aspects which are relevant to the methodology and 

the characteristics of the dataset. Moreover, the formation of the model takes 

place, which the appropriate tests to be conducted are described. In chapter four, 

the results of research will be presented. Based on the findings, the econometric 

analysis will be elaborated. In the final chapter of the paper, the conclusion of the 

research is given in order to is presented. The analysis of the findings of the 

previous chapter will be related to the assumptions and the various specific 

characteristics of the relevant theory and how they are connected or applied in the 

market which is studied.  Research limitations and recommendations for future 

research are presented as well.  
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2. Theoretical framework of capital structure 
 

 

In this chapter, the relevant theoretical framework of corporate finance is 

presented. The ground theory of modern finance is shown, while the most 

dominant theories in this particular field are exhibited. Finally, the assumptions of 

those theories are extracted in order to create the hypotheses used in previous 

studies, which will be used in the current one. 

2.1 The Miller & Modigliani capital structure irrelevance 
theorem  
 

The first Modigliani-Miller theorem was first expressed in 1958, suggesting from a 

general perspective that there is no optimal leverage ratio. In this framework, the 

dividend policy, or the way the company will choose to finance its investment 

projects, will not have any effect on the value of the company, which is 

determined by other indications, such as its earning power of the assets that the 

company possesses or the risk of its underlying assets. This theorem today is 

considered to be the base of the modern corporate finance.  

The so-called "Proposition I" of MM states that the capital structure is irrelevant,  

under the assumption of perfect markets. That is, there are no taxes, transaction or 

bankruptcy costs. At the same time, information asymmetry is absent, and the debt 

does not affect either the company's value (Modigliani & Miller, 1958, p. 268), or 

its earnings before interest and tax (EBIT) (Brigham & Ehrhardt, 2013, p. 614). 

However, as MM mention (or acknowledge) in their paper, market imperfections 

do exist, and, therefore, their argument on the process of arbitrage does not hold. 

This implies that, given market imperfections, the capital structure indeed affects 

the value of the company. 

Moreover, the theorem suggests that on average the cost of capital is considered to 

be irrelevant with the structure of the debt. As Pagano (2005) mentions, although 

debt may seem less costly than equity, given the fact that it does not include risk 

premium, raising the leverage will not result to a decreased cost of capital, simply 

because it will be equalized by the higher cost of equity capital. In addition, in the 

attempt of minimizing the capital cost, besides the tax subsidizing, the companies 
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should be aware of the potential costs in the case of bankruptcy (Farooqi Lind, 

2008).  

The Proposition II concerns the weighted average cost of capital, which is 

basically a way to identify the cost of capital of a company, where every group of 

capital is weighted proportionately.  According to this proposition, as the debt in 

the capital structure of a firm grows, its Return-On-Equity (ROE) will increase 

linearly. This actually means is that as the debt levels increase, the investment in 

the company becomes riskier, and therefore the risk premium of the share of the 

company is higher. Despite that in the framework of this proposition, the weighted 

average cost of capital does not appear to be affected by the capital structure, as it 

is suggested that it is irrelevant, nor by the changes in the debt-to-equity ratio. In 

addition, as it is discussed, the subsidizing of the corporate taxation due to the 

interest, results to the decrease of the biggest proportion of the weighted average 

cost of capital of the company (Modigliani & Miller, 1958).  

Concluding, the MM theorem suggests that the driving force of the companies 

should be the increase of the value of the company; such issues as the cost of the 

capital should be considered within the frameworks of rational investment 

decisions, taking into account the corresponding rate of return of similar equity 

financed companies, which belong at the same “risk class” (Modigliani & Miller, 

1958). As mentioned above, in the real world, some of the assumptions which are 

stated in this theorem are relaxed, and therefore need reconsideration in different 

settings, where not everything is considered to be ceteris paribus. One of the 

assumptions, and particularly the one concerning the taxation, was relaxed by the 

authors themselves in the following years (Modigliani & Miller, 1963).   

 

 

2.2 Trade-off theory 
 

The trade-off theory is considered to be one of the dominant theories in the field, 

and it deals with the choice of the optimal level of debt between the benefits of tax 

deduction and the risk of bankruptcy costs.  What is discussed in this context is the 
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balance between the cost of loans and the benefits which a company can obtain by 

increasing the debt levels due to tax subsidizing.   

As it was mentioned in the previous section, in 1963 Modigliani and Miller 

became aware that using debt as a source of income, can actually provide benefits 

to the company; on the other hand, debt could result to potential bankruptcy, due 

to the financial distress. Therefore, it becomes obvious that there is a marginal 

advantage in the determination of the debt rate, and while the debt rises the benefit 

decreases, hence the cost increases. In the attempt to find the optimal balance, all 

these movements are defined as trade-offs.  

In addition, over the years, trade-off theory has evolved and expressed under 

different circumstances and assumptions. In 1984 Bradley formulated the so-called 

static trade-off theory (Frank & Goyal, 2005), according to which the leverage of 

the company can be defined with one single trade-off period, balancing between 

the benefits the company receives from tax deduction and the costs of a potential 

bankruptcy. Among the assumptions of this sub-theory, it is suggested that a rise in 

the financial distress cost, the marginal bondholder tax rate or in non-debt tax 

shields, has a negative effect on the optimum leverage. Accordingly a decrease in 

the personal tax rate of the equity can decrease the optimal leverage (Frank & 

Goyal, 2005). However, they state that the effects of risk on the optimal debt level 

are not clear.  

The static trade-off theory was very popular in the years after, but due to the 

increasing dissatisfaction with it, a new dimension of the static trade-off theory 

was elaborated in the spotlight within the following years. In this new version, the 

so-called “dynamic trade-off theory” appeared, whose modelling would include 

not just a single period as in the previous, but take into account more. This version 

of the theory assumes that the financial leverage of the firms is a result of an 

ongoing process, involving not only the tax subsidizing and the financial distress 

are included, as well as the decisions concerning the investments.  Moreover, is 

suggests that the existing restructuring costs, which are involved in the adjustment 

of the capital structure, may lead to the shift of the optimum capital structures, 

something that can occur more periods than one (Frank & Goyal, 2005). 
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Therefore, in practice, this version can more useful, as it can illustrate and explain 

more accurately the capital structure of the firms (Eckbo & Kisser, 2015) 

Summarizing trade-off theory, the main factors which affect the determination of 

financial leverage of a company are the taxes and the cost of the loans. In this 

process, managers are called to decide the optimal leverage, in order to achieve the 

reduction of costs, which will be beneficial for the company, taking into account 

the potential bankruptcy. As it is suggested by Frank and Goyal (2007), those 

marginal benefits should achieve an efficient equilibrium.  

 

 

 

2.3 Pecking order theory 
 

The Pecking order theory deals with the different ways that firms choose in order 

to raise the required capital to finance their projects. It is assumed that there is a 

particular order in which they can choose that type, namely by using retained 

earnings, debt or by issuing stock shares. This theory was introduced in 1984 by 

Myers (1984), as are response to the Miller & Modigliani capital irrelevance 

theory. Unlike Miller & Modigliani, Myers suggested another perspective of the 

capital structure, according to which it is assumed that firms follow the so-called 

pecking order, when it comes to their determination of financing. 

One of the fundamental assumptions in this theory is that companies will always 

choose to use their own funds to finance their projects, rather than finding external 

ones (Myers, 1984). According to Myers (1984, p. 582), “If external finance is 

required, firms issue the safest security first. That is, they start with debt, then 

possibly hybrid securities such as convertible bonds, then perhaps equity as a final 

choice resort. In this story, there is no well-defined target debt-equity mix, because 

there are two kinds of equity, internal and external, one at the top of the pecking 

order and one at the bottom. Each firm's observed debt ratio reflects its cumulative 

requirements for external finance”. 
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This precedence, when it comes to the choices of financing, can be justified by 

various reasons, such as the reluctance of management to hand in the control to 

external factors, or in the occasion that their management style is more or less risk 

averse. These reasons may prevent the management from attempting to finance the 

firm by issuing stocks or bonds; according to Myers (1984), it can be 

comprehended taking into consideration the underlying asymmetric information. 

In other words, due to the underlying risk and the lack of information that the 

investors possess concerning the company, they will be willing to pay less that the 

company values its shares, in order to avoid that risk. For the company this means, 

that there is a great risk that they will not be able to come up to the required 

amount to proceed to an investment project. Hence, firms which are trying to 

finance investment by using external sources, will be forced to use debt to do so, 

which means that the company is made to follow a pecking order (Myers, 1984). 

But in most cases, companies are using both shares and equity to finance their 

investments.  

 

 

2.4 Agency theory 
 

As it is already stated in the aforementioned capital structure theories, information 

asymmetry theory and agency theory are of great importance. As Rose (2007) 

mentions, the management of the company should act towards the best interest of 

the shareholders, although that is not legally binding. The latter is a significant 

aspect in such circumstances, as it is often the case that hidden actions and moral 

hazard may rise from the side of the managers, who are the agents (Hendrikse, 

2003).  

But even in the absence of hidden actions and similar situations, external financing 

could turn out to be rather inconvenient for the managers, as they would have to 

explain the details concerning the investment project to the various stockholders. 

Therefore, managers show a clear preference towards retained earnings for 

financing their projects, since in this way they provide no signal to the external 

environment (Frank & Goyal, 2005: 24). On the other hand, it is also pointed out 
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that if the company is financed by equity, there is a fair chance that management 

would proceed to overinvestments, implementing projects which may be risky in 

terms of their Net Present Value (Jensen & Meckling, 1976), in order to increase 

their payoff and at the same time shift the risk to the creditors.  

In any case, the conflict of interest which is a key element of the agency theory, 

can be found in various settings and among different participants in this concept. 

As Frank & Goyal (2005:25) support these “bargains” can result to an equilibrium, 

in a similar way that it is suggested in the trade-off theory. Therefore, the two 

theories are closely connected. On the other hand, according to Brounen, De Jong 

& Koedijk (2006 as cited in Oolderink, 2013), although agency theory is used 

extensively in the relevant literature, it does not affect significantly the choice of 

gearing from a practical perspective. 

 

2.5 Assumptions and hypothesis formulation, based on 
previous studies 
 

As it is stated in the trade-off theory, it is more likely for companies with high 

profits to meet their responsibilities towards their creditors, and therefore, have 

less chances to be driven towards bankruptcy. This makes them more attractive to 

bank institutions, and thus it is expected that the relationship between profitability 

and financial leverage will be positive (Serrasqueiro, Z., & Caetano, A. (2015). In 

addition, it is understood that profitable companies have more access to external 

funds, since usually they have higher fixed assets which can be used as collaterals 

(Vătavu, 2012). This assumption is supported by Terhaag (2015), who mentions 

that companies with higher profits are usually paying higher taxes, will attempt to 

increase their debt levels in order to avoid the excessive taxation.  

On the contrary, the Pecking Order Theory suggests that firms will always prefer 

internal funding that external, and therefore it is expected that the relationship of 

profitability and financial leverage will be negative (Terhaag, 2015). Their earning 

will also give them the chance to proceed to their projects without having to rely 

on debt necessarily (Titman & Wessels, 1988; Rajan & Zingales, 1995 as cited in 

(Vătavu, 2012). This is also due to the fact that managers or owners would rather 

not give any signal towards their investors and competitors, and therefore will 
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utilize their internal funds to implement their projects (Serrasqueiro & Caetano, 

2015). 

Hypothesis 1a: According to trade-off theory, it is expected that there will be a 

positive relationship between profitability and the financial leverage of the 

companies.  

Hypothesis 1b: According to pecking order theory, it is expected that there will be 

a negative relationship between profitability and the financial leverage of the 

companies.  

 

According to the trade-off theory and more particularly the static trade-off theory, 

it is supported that the bigger the company, the less the information asymmetry 

and the gap between the investors and the managers in terms of information 

(Myers and Majluf, 1984 as cited in Terhaag, 2015). This implies that the 

relationship between the size and the debt level will be positive. In addition, bigger 

companies appear to be more diversified, have lower likelihood to deal with 

bankruptcy risk and therefore, are more appealing to their creditors. An important 

factor in this process is of course the reputation of the firm, which can facilitate the 

access of the company to the markets, and provide them with better lending 

conditions as well 

 (Vătavu, 2012). On the other hand, according to the Pecking Order Theory, 

companies of bigger size have usually more accumulated earnings, and therefore 

will prefer to rely on these instead of taking debt, hence, again, the relationship 

will be negative (López-Gracia, Sogorb-Mira 2008 as cited in Serrasqueiro & 

Caetano, 2015; Vătavu, 2012). 

 

Hypothesis 2a: According to trade-off theory, it is expected that there will be a 

positive relationship between size and the financial leverage of the companies.  

In the various assumptions which are expressed by the trade-off theory, it is also 

suggested that the liquidity of the firm plays an important role in its choice of debt 

levels. For instance, various researchers (Jensen, 1986; Mazur, 2007) support that 

companies possessing higher current assets would take debt, in order to impede the 

excessive spending by the managers. At the same time, Degryse, De Goeij, & 

Kappert (2009) observe that the higher the liquidity of the company, the higher the 
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chance to obtain debt, since creditors assume that their potential bankruptcy costs 

are low. This shows that it is expected that the relationship of the liquidity of the 

company and debt levels will be positive. In the case of pecking order theory, this 

relationship is expected to be negative, since liquid companies usually have more 

cash and therefore prefer to use that to finance their projects (Butt, Kahn & 

Nafees, 2013).  

Hypothesis 3a: According to trade-off theory, it is expected that there will be a 

positive relationship between liquidity and the financial leverage of the companies.  

Hypothesis 3b: According to pecking order theory, it is expected that there will be 

a negative relationship between liquidity and the financial leverage of the 

companies.  

Another aspect described within the framework of capital structure theories is how 

growth opportunity of the company is perceived.  Based on trade-off theory, firms 

with higher growth opportunity are expected to have lower financial leverage. That 

is because higher investment opportunities, while rise potential agency issues 

between bondholders and managers or owners (Myers, 1977 as cited in 

Serrasqueiro & Caetano, 2015). One outcome can be that the managers will tend to 

underinvest, in order to reduce the risk. Another explanation for this negative 

relationship between growth and financial leverage according to trade-off theory is 

that growth with great potential always carries some liability. That is because 

management is usually more rewarding when the debt levels are as low as 

possible, and the agency costs are reduced to minimum, so that this growth cannot 

be affected (Drobetz & Fix, 2003 as cited in Vătavu, 2012). 

When it comes to Pecking Order Theory, the relationship of growth of the 

company and its financial leverage can be both positive and negative. It can be 

positive, since is it suggested that companies which implement major project 

which will result to high growth will be costlier, and unavoidably the company 

will resort to external funding (Myers, 1977; Serrasqueiro & Caetano, 2015; Chen, 

2004 as cited in Vătavu, 2012).  

But, it can be negative as well, since it is assumed that the managers, especially in 

the occasion of high growth would rather provide no signal to the external 

environment, and therefore will rely on internal funding (Frank and Goyal, 2008). 
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Hypothesis 4a: According to trade-off theory, it is expected that there will be a 

negative relationship between growth opportunities and the financial leverage of 

the companies.  

Hypothesis 4b: According to the pecking order theory, it is expected that there will 

be a positive relationship between growth opportunities and the financial leverage 

of the companies.  

Hypothesis 4c: According to the pecking order theory, it is expected that there will 

be a negative relationship between growth opportunities and the financial 

leverage of the companies 

One other element which is widely discussed in the corporate structure theories, 

and especially in trade-off theory, is the influence of the taxation on the debt levels 

of the company. As it was widely discussed above, companies often rely on debt 

which is used as tax shield. As it is obvious, this implies that the more the tax, the 

higher the incentive to resort to debt. Moreover, Vătavu (2012) mentions that tax 

affects both debt maturity and debt levels, but it is something more common for 

bigger firms, than small ones. Other researchers (Serrasqueiro & Caetano, 2015; 

Fama and French, 2002; Kolay, Schallheim, & Wells, 2013) discuss that other 

sources of subsidizing should be taken into account as well. Amongst the typical 

non-tax shield, can be the depreciations, Research and Development costs or other 

investment taxes, and that would imply that companies which prefer non-tax 

shields, usually have lower levels of debt (Terhaag, 2015).  

Hypothesis 5a: According to trade-off theory, it is expected that there will be a 

positive relationship between tax shields and the financial leverage of the 

companies.  

Hypothesis 5b: According to pecking order theory, it is expected that there will be 

a negative relationship between tax shields and the financial leverage of the 

companies.  

Hypothesis 5c: According to pecking order theory, it is expected that there will be 

a positive relationship between non-tax shields and the financial leverage of the 

companies.    
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Trade-off theory also takes into account the aspect of tangibility of assets in its 

assumptions. It is suggested that companies of higher levels of tangible assets will 

prefer to increase their debt levels, since it will limit their potential of bankruptcy 

(Serrasqueiro & Caetano, 2015). Moreover, as already mentioned, higher levels of 

tangible assets are attractive to creditors, since they can be used as collateral 

(Vătavu, 2012). Therefore, it is implied that there is a positive relationship 

between tangibility and debt levels. On the other hand, as Frank and Goyal (2003) 

support that companies having less tangibles assets will in time result to higher 

level of debt, due to higher asymmetric information.  

Hypothesis 6a: According to trade-off theory, it is expected that there will be a 

positive relationship between tangibility and the financial leverage of the 

companies.  

Hypothesis 6b: According to pecking order theory, it is expected that there will be 

a negative relationship between tangibility and the financial leverage of the 

companies.  

Finally, the effect of industry has been discussed widely in relevant literature. 

More particularly, Terhaag (2015) discusses that it is typical for industry to have 

an effect on the determinants of capital structure, while Swinnen, Voordeckers & 

Vandemaele (2005) mention that industry averages are usually used for 

comparison amongst the firms. In more detail, Bradley, Jarrell & Kim (1984, as 

cited in Yazdanfar, n.d.) examine particular industries where the financial leverage 

of the companies appears to be increased in comparison with other industries. 

Adair & Adaskou (2015), include dummy variables of the sectors in order to 

examine which sector appears to have a significant effect on the financial leverage 

of the firms. Taking into account this separation, the hypotheses can be formed 

accordingly, but with respect to the financial leverage in general and not 

particularly for the Pecking order theory of the Trade-off theory. The market is 

separated into four sectors of economic activity, as described by Valaskakis 

(1975).  

Hypothesis 7a: It is expected that there will no relationship between primary 

sector and the financial leverage of the companies.  
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Hypothesis 7b: It is expected that there will no relationship between secondary 

sector and the financial leverage of the companies.  

Hypothesis 7c: It is expected that there will no relationship between tertiary sector 

and the financial leverage of the companies.  

Hypothesis 7d: It is expected that there will no relationship between quaternary 

sector and the financial leverage of the companies.  

 

The above assumptions and hypotheses can be summarized in the following table:  

 

Table 1Summarization of hypotheses 

Measurement TOT POT Hypothesis 

Profitability  + - H1 

Size +  H2 

Liquidity + - H3 

Growth opportunities + - H4 

Tax shields + - H5 

Tangibility + - H6 

Industry - - H7 
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3. Research methodology 
 

 

In the third chapter various aspects which are relevant to the methodology are 

indicated, and issues concerning the dataset which will be used are discussed. The 

elaboration of research patterns and the specific characteristics of the data used 

contributes to the formation of the dominant model which will be used. In 

addition, in order to ensure that the results are representative, the appropriate tests 

should be conducted. 

 

3.1 Quantitative research 
 

There is a wide variety of methodologies, which can be used when studying social 

sciences. The utilization of quantitative research may indeed have a lot of 

advantages, the most crucial of which is the deduction of objective and concrete 

conclusions. The statistical analysis of the collected numerical data can facilitate 

the comprehension of “what” questions, in contrast with qualitative 

methodologies, which attempt to answer “why” questions (Senge, 1990).  

There are numerous different definitions, which can be used to describe qualitative 

research. Muijs (2010, p. 2) describes quantitative methodology simply as analysis 

through mathematical methods, suggesting that this is the main difference of 

quantitative with qualitative methodologies. On the other hand, as Cohen, Manion 

& Morison (2000, as cited in Mutisya, Too & Rotich, 2014, p. 183), quantitative 

research is “a type of research that explains phenomena by collecting numerical 

data that are analyzed using statistics”.  

Taking into account the aforementioned aim and objectives of this particular 

studies, and the theoretical framework elaborated above, it can be assumed that the 

deductive approach is more appropriate to describe the study, something quite 

common for a quantitative study (Saunders, Lewis and Thornhill, 2012, p. 125). 

There are various reasons which can explain the justification of the specified 

approach. Cohen, Manion & Morrison, (2013, p. 4) suggest that a deductive 

rationale consists of an a priori proposition, a slight reasoning giving a specific 

instance which leads to a conclusion. In line with Saunders, Lewis and Thornhill 

(2012, p. 124-125), this particular research, can be considered as a typical example 
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of a deductive approach, since it intends to use a hypothesis deducted by studying 

relevant theories, testing those theories and subsequently providing a comparison 

between the two.  

In addition, Saunders, Lewis and Thornhill (2012, p. 124) mention that this 

specific approach is usually related to the positivism. According to this 

epistemological perspective, the purpose of science is to test the theories based on 

de facto rules of causality and effect. Scientific research has contributed to the 

development of valid and reliable mechanisms of measurement, which can 

facilitate the objective and undeniable study of various phenomena. However, such 

an unbiased and equitable measurement is not always applicable in the real world, 

is neither rejecting, nor accepting pre-determined hypotheses (Muijs (2010, p. 4). 

Due to the narrow-minded angle of positivism, nowadays there has been a shift 

towards the so-called post-positivism. This perspective embraces the criticism 

against positivism and states that the phenomena of the real world cannot be 

measured in a totally objective way, especially within the frameworks of social 

sciences. But, at the same time, post-positivists support that the approximation of 

the reality is possible, keeping in mind that this reality is created by human 

subjectivity (Muijs, 2010, p. 5).  This actually means that the absolute, objective 

truth cannot be reached in a purely objective and universally applied manner, but it 

can be approached at some point.  

Taking into account all the above information, this study intends to research the 

determinants of capital structure in the Swedish market by measuring various 

indicators and characteristics of different limited companies which operate in it. 

As it will be discussed more analytically in the following subsections, the 

dependent variable in this research will be the financial leverage and the 

independent variables intend to explain their relation to the dependent one. 

 

 

3.2 Data and Sampling 
 

One typical way to classify data is into primary and secondary. In the case of 

primary, the researcher collects the personally and straight from the source, and 
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conducts the analysis of the findings from those particular data (Holden & Lynch, 

2004). On the other hand, with regard to the secondary data, the analysis of the 

findings is based on data which were previously collected by researchers or 

organizations and the data do not have and direct physical relation to the particular 

study conducted (Cohen et al., 2013, p. 161). The analysis of secondary data can 

be proven to be very convenient and effective in order to assess, generalize, and 

compare the finding with other preceding studies already conducted in the field 

(Nyame-Asiamah & Patel, 2009).  

The utilization of secondary data can provide many advantages to the researcher. If 

desired datasets are available, the research may end up saving a lot of time and 

financial resources. This can be very useful, especially when there is a time 

limitation. Moreover, using data from available databases, the researcher may have 

balanced data for many years, which can ensure the validity and reliability of the 

study, but most importantly, they can be comparable and easier to measure 

(Saunders, et al. (2009, p. 259). Data from secondary sources are advantageous, 

since they are permanent and can be used as a reference point at any time. In 

addition, although they have been widely used by previous researcher, can lead to 

new discoveries. On the other hand, secondary data may potentially have some 

shortcomings. The most important part is to ensure the authenticity and 

genuineness of the data (Cohen et al., 2013, p. 162). Moreover, due to the personal 

perspective of the researcher who collected them, they may not be flexible to be 

used by some other type of research, and therefore may not be suitable for another 

researcher. This fact becomes obvious with aggregated data, which are not easily 

broken down, so that they can be redefined within the frameworks of the new 

research. And the truth is that, due to the aforementioned facts, the researcher who 

intends to use the dataset, may actually not have any control over the data quality. 

This can result not only to the improper presentation of the data, but also to the 

deduction of invalid conclusions of the study (Saunders, et al. (2009).  

This particular study is considered to be based on a multi-source longitudinal 

compiled data from a database containing financial information. The data which 

were chosen to be investigated come from the database “Retriever” which includes 

financial data concerning firms, which operate in the Swedish market, and 

specifically, Swedish limited companies. The population (N) in this occasion is 
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considered to be the firms operating in the Swedish market which according to 

2013 data, is about 1.100.000 or if taking into account only the Swedish limited 

companies (aktiebolag) 450.000 (Bolagsverket, 2016).  

The initial dataset, included about 200.000 Swedish companies and the available 

data concerned the years 2004-2013. In an attempt to construct a solid database, a 

criterion was set, in order to ensure that the sample would be representative. 

According to this criterion, companies which did not have sales for the 

aforementioned years were excluded, and companies which had sales under 10.000 

kronor as well, to make sure that the companies included are active. After cleaning 

the data, the remaining sample contains approximately 104.858 companies.   

 

3.3 Data quality  
 

An important stage at the process of research is to define the acceptable proof and 

validity of the sources used. As Guba and Linkoln (1994) mention, in order to 

ensure validity in a study, transferability and credibility are needed, and more 

particularly transferability in terms of its suitability and credibility in respect of 

trustworthiness or plausibility. Other researchers, such as Sarantakos (1993), 

distinguish validation into cumulative, when the hypotheses are borrowed from 

other studies, communicative, where the result or the conclusions deducted are 

proven by the research, argumentative, where proof is given to assure the 

hypotheses, and ecological, where the circumstances or the environment in which 

the study takes place are of the essence. 

Accordingly, Saunders, Lewis & Thornhill (2009) relate validity to whether the 

results of the study are what they really appear to be. Moreover, they suggest that 

validity has to do with the methodology used and the data collection process, and 

how it contributes to the measurement of what was intended to be measured. 

Nonetheless, they point out the importance of the validity of measurement, namely 

is to what extend the models or the instruments generally used and the scale of the 

measurement are appropriate for the particular matter studied. Cohen et al. (2013) 

separate validity into internal, in terms of accuracy in the description of the 
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phenomena as a result of the analysis of the data, and external, where the results 

can be generalized and applied to the majority of the population.   

Another important aspect of the research process is the of the findings; that is, 

ensuring that the methodology of the collection of the data or the analysis process 

will result to the expected and rational consistent results. Cohen et al. (2013, p. 

117) mention that reliability is basically “consistency and replicability over time, 

over instruments and over groups of respondents”. Within this framework, 

accuracy and precision play an important role, although it is not always possible to 

achieve, and therefore the adaptation of a post-positive perspective may be 

required. In any case, a wide application and, as one could say, transferability and 

validity, both commutative and argumentative, constitute important aspects of 

“stability, equivalence and internal consistency” (Cohen et al., 2013, p. 117), as 

well. 

As Easterby-Smith, Thorpe & Lowe (2002, as cited in Saunders, et al., 2009, p. 

149) the assessment of reliability can be confirmed via several criteria. In line with 

Cohen et al. (2013), and related to the above mentioned characteristics of validity, 

that would be transferability (Guba and Linkoln, 1994), communicative validity 

Sarantakos (1993) and, of course, transparency in terms of the sources being used. 

Saunders et al. (2009) suggest that the reliability and the validity when using 

secondary data can be evaluated by the methods used to analyze the data or the 

process of the collection of the data from the available sources. A significant step 

in this process is the assessment of the “authority or the reputation of the source” 

(Saunders, et al., 2009, p. 265).  

As mentioned at the previous subsection, the data were collected from the database 

“Retriever”, which contains the financial information of all Swedish companies. 

Generally speaking, one should be quite cautious when collecting data from the 

Internet. Although false information can be easily disputed, it is not unusual for 

some source to appear to be academically accredited, but in reality to be 

unreliable.  In this case this is not valid, as the particular database is used by most 

Swedish Universities, for academic purposes. Moreover, the financial information 

of the companies in Sweden is open and available, therefore, one could cross-

check the validity of the data without any issues.  
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3.4 Variables to be used 
 

3.4.1 Financial Leverage or Total Debt Ratio 

 

Total debt ratio is an indicator measuring the company’s leverage (debt used to 

acquire assets), whereas the higher the indicator, the greater the risk for the firm. 

This indicator is used to exhibit how the firm can use debt to become more 

sustainable and in this case it will be the dependent variable.  

 

 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑙𝑒𝑣𝑒𝑟𝑎𝑔𝑒

=
𝑇𝑜𝑡𝑎𝑙 𝑝𝑟𝑜𝑣𝑖𝑠𝑖𝑜𝑛𝑠 + 𝑆ℎ𝑜𝑟𝑡 − 𝑡𝑒𝑟𝑚 𝑙𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 + 𝐿𝑜𝑛𝑔 − 𝑡𝑒𝑟𝑚 𝑙𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 + (𝑇𝑜𝑡𝑎𝑙 𝑈𝑛𝑡𝑎𝑥𝑒𝑑 𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑠 ∗ 0,22)

𝑇𝑜𝑡𝑎𝑙 𝐸𝑞𝑢𝑖𝑡𝑦 + (𝑇𝑜𝑡𝑎𝑙 𝑈𝑛𝑡𝑎𝑥𝑒𝑑 𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑠 ∗ 0,78) 
 

 

3.4.2 Return on Assets (ROA) 

 

ROA is a typical financial ratio which is used for measuring profitability. It 

basically shows the profitability compared to its assets; in other words, how 

effectively the firm is exploiting its assets in order to generate profit. This ratio is 

given by the following ratio 

 

𝑅𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝐴𝑠𝑠𝑒𝑡𝑠 =
𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑝𝑟𝑜𝑓𝑖𝑡 (𝐸𝐵𝐼𝑇)

𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠
 

 

 

3.4.3 Size 

 

The size variable will be used as a control variable, and more particularly to study 

if the size affects the leverage of company. As an indication of size, various 

measurement can be used, such as assets or number of employees. However, in the 

present study, the "Sales" variable is used as size measurement.  
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3.4.4 Industry 

 

The market in which the firm operates can give us valuable information 

concerning the firm’s financial performance. Every sector has its specific 

characteristics, which should be investigated in order to comprehend the profit 

generation processes. Here, the first two digits of the SNI codes of the companies 

are used. That is because it is easier to cluster them, and they can be used directly, 

since they have numerical values. 

3.4.5 Tangible Assets 

 

As it was indicated in the theoretical part, many theories relevant to the capital 

structures discuss the tangibility of assets and how it affects the balance between 

debt and equity. Tangible is a subcategory of fixed assets. Besides tangible assets, 

the dataset contains intangible and financial assets. Since the tangible assets have a 

physical form, it is more likely that banking institutions will be more willing to 

provide the company with loans. As far as it concerns the intangibles ones, they 

are not physical, and usually they include patents, goodwill or brand recognition. 

Moreover, financial assets are also important, since they consist of bonds, notes, 

stocks, or even accounts receivable. This means that even though they are not 

physical, they are easily accessible, and that makes them also attractive to financial 

institutions, which require such collaterals, especially due to the uncertainty 

nowadays.  

 

3.4.6 Quick ratio 

 

According to the relevant theory, the liquidity of company is one of the basic 

determinants of capital structure. This measurement basically indicates to which 

extend the company’s assets or securities can be liquidized in the market, without 

having an impact on the price of this asset of security. It is typically used to 

ascertain the ability of a company to meet its short-term debts. Although the most 

typical ratio to use is the so-called “current ratio”, in some cases, acid or quick 

ratio is more appropriate, since it is not including inventories, an item that is the 
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last in line in terms of the liquidity of the assets of the company. The formula for 

this ratio is the following:  

𝑄𝑢𝑖𝑐𝑘 𝑟𝑎𝑡𝑖𝑜 =
𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐴𝑠𝑠𝑒𝑡𝑠 − 𝐼𝑛𝑣𝑒𝑛𝑡𝑜𝑟𝑖𝑒𝑠

𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑙𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠
 

 

3.4.7 Interest coverage ratio 

 

This ratio is typically used by various parties, such as creditors, in order to identify 

the firm’s capability to meet its obligations regarding its interest on its outstanding 

debt. The higher the ratio, the better the probability for the company to proceed to 

its loan payments. In this particular study, this variable will be used to measure the 

tax shields which the companies use and how they affect its debt levels.  The 

formula for this ratio is shown below:  

𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑐𝑜𝑣𝑒𝑟𝑎𝑔𝑒 𝑟𝑎𝑡𝑖𝑜 =
𝐸𝐵𝐼𝑇

𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑒𝑥𝑝𝑒𝑛𝑠𝑒
 

3.4.8 Depreciation 

 

As it was discussed above, depreciation is a common example of a non-tax shield. 

Depreciation is basically a systematic reduction of the value of a fixed asset; items 

which are usually depreciated are facilities, equipment or furniture. The utilization 

of this method can result to tax saving in the beginning of asset’s life.  

 

3.4.9 Growth opportunities 

 

In the theoretical part it was shown that both dominant theories are referring to the 

growth element and its relation with the debt levels of the company. One way to 

measure growth opportunities of the companies is their “change in sales”. Since 

this variable was already included in the ratios which were provided in the 

“Retriever” database, it will be used as a measurement of growth.   
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3.5 Econometric Analysis 
 

In order to investigate the research question, multiple linear regression will be 

used, showing the statistical significance between the indicator of financial 

leverage and the aforementioned independent variables. In this process, other 

variables will be included as well, in order to control the potential effect of other 

factors, and to provide a better explanation of the model on factors which affect 

the financial performance. 

 

 3.5.1 Modelling of Longitudinal Data  

 

There can be found three types of data. Cross-sectional data refer to observation of 

various units, assuming that they are time-invariant. Another type is the so-called 

time series, which is actually a sequence of data points measured in intervals, 

usually for one subject or data point. As a combination of these two, we have the 

panel or longitudinal data, which is a comparison of various units, treated as time-

variant. In other words, they are assumed to vary over time (Baltagi, 2008; 

Verbeek, 2008).  

Usually the first step is to run an Ordinary Least Squares (OLS) regression, in 

order to look into the data. OLS models are typically based on some assumptions, 

which are known as Gauss-Markov assumptions (Verbeek, 2008):  

 Error terms have zero mean (A1),  

 All error terms are independent of all x variables (A2),  

 All error terms have the same variance (homoskedasticity) (A3),  

 The error terms are mutually uncorrelated (no autocorrelation) (A4), and 

 Normal distribution with a zero mean error term and variance 𝜎2 (A5). 

However, with longitudinal data, this is not always the case. For instance the error 

terms often are correlated to the independent variables, as, for instance, the ability 

which cannot be measured, and therefore is included in the error term as 

unexplained factor, is usually correlated to the educational level or work position. 
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In this case, the OLS estimator will be biased or inefficient, since the expected 

value of the parameter estimate will be different from the actual one.  

If the OLS estimator will be proven to be unfit, the next step would be to verify 

whether the model can be treated as fixed effects of random effects. In the 

occasion of fixed effects, the independent variables are treated in a non-random 

way, in other words time independent effects are set for each unit which is 

potentially related to the independent variables. As for the random effects models, 

it is assumed that there is an element of random in the dataset, and therefore it is 

treated accordingly.  

Usually, this model is used when the fixed effects model is not appealing for the 

data under study, which can have a dominant hierarchy, including distinctive 

populations, whose individual characteristics are relevant to this particular 

hierarchy (Verbeek, 2008). Later on, some ways will be discussed in order to find 

the most suitable model.  

 

3.5.2 Logarithmic transformation  

 

After running some models, it was observed that using Ordinary Least Squares 

(OLS) or Generalized Least Squares (GLS), the results were neither significant, 

nor they could explain variance. One reason for such results can be that the 

relation between the independent variables and the dependent one, may not be 

linear, or due to the existence of many outliers. Such issues are usually fixed by 

logarithmic transformation of the variables. Logarithmic transformation is not 

suggested for discrete or dummy variables, which is not the case in this particular 

dataset. In terms of interpretation, this practically means that instead of calculating 

the coefficient of the modification of the dependent variables in units, one should 

measure it in percentage. In other words, that would be how much percent changes 

the value of dependent variable (y) if the independent variable (x) increases by one 

unit. More formally, the change in the dependent variable can be given by the 

following formula:  

𝛥𝑦 = (𝑒𝑏𝑖𝑡 − 1) ∗ 100 
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Moreover, in some cases the logarithmic transformations of both sides are 

required. These kinds of models are called “log-log” models, and their 

interpretation somehow differs. In more detail, in order to calculate their marginal 

effect one should solve for y as follows:  

log (𝑦) =  𝛽0 + 𝛽1log (𝑥1) +  𝜖𝑦 = 𝑒𝛽0+𝛽1𝑙𝑜𝑔(𝑥1)+𝜖 

 

and subsequently differentiate for x:  

𝑑𝑦

𝑑𝑥1
=

𝛽1

𝜒1
𝑒𝛽0+𝛽1𝑙𝑜𝑔(𝑥1)+𝜖 = 𝛽1

𝑦

𝑥1
 

 

3.5.3 Model 
 

In the previous subsection, the factors which affect the financial leverage were 

described. As it is already discussed, the choice of those variables was made based 

on the underlying assumptions of the dominant theories of capital structure, which 

the study attempts to research. The regression model can be structured as follows:  

 

𝑙𝑛𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖𝑡 = 𝛽0 + 𝛽1𝑎𝑠𝑠𝑒𝑡𝑠𝑖𝑡 + 𝛽2𝑠𝑎𝑙𝑒𝑠𝑖𝑡 + 𝛽3𝑙𝑛𝑅𝑂𝐴𝑖𝑡 +

 𝛽4𝑙𝑛𝐿𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦 + 𝛽5𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝐶𝑜𝑣𝑒𝑟𝑎𝑔𝑒𝑖𝑡 + 𝛽6𝑖𝐷𝑒𝑝𝑟𝑒𝑐𝑖𝑎𝑡𝑖𝑜𝑛𝑖𝑡 +

 𝛽7𝑝𝑟𝑖𝑚𝑎𝑟𝑦𝑖𝑡 + 𝛽8𝑠𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦𝑖𝑡 +  𝛽8𝑡𝑒𝑟𝑡𝑖𝑎𝑟𝑦𝑖𝑡 + 𝛽8𝑞𝑢𝑎𝑡𝑒𝑟𝑛𝑎𝑟𝑦𝑖𝑡 + 𝜀𝑖𝑡  

 

 

According to this particular model, the financial leverage consists of a 

combination of the above mentioned independent variables, a constant and an error 

component, which is assumed to be time-variant. Here, a one-way error model is 

chosen, due to the fact that it is assumed that the companies included in the sample 

do not possess any company-specific characteristics.     
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3.5.4 Relevant tests 

 

In the process of understanding the data and in order to test whether the model can 

provide a sufficient explanation of the data studied, one will have to run a series of 

tests in order to check if the results produced by the regression can be reliable. 

Moreover, as it was discussed above, some tests should be conducted in order to 

ensure that the model used is the most suitable one.  

Hausman test  

When discussing about the typical assumptions, under which the OLS estimator 

holds and it unbiased, it was mentioned that according to the A2 assumption, the 

error term should not be correlated to the independent variables, or, in other words, 

𝐸 (𝑢𝑖𝑡|𝑋𝑖𝑡) = 0. Given that the same assumption holds for GLS estimator as well, 

in the case where 𝐸 (𝑢𝑖𝑡|𝑋𝑖𝑡) ≠ 0, it will be biased. This problem usually occurs if 

the two-way error component is used in the model, due to the disturbances which 

occur by the individual invariant effects, and it can be encountered by applying a 

fixed effects model, which eliminates such issues. The so-called Hausman test 

examines if the estimator is consistent or efficient, by providing a comparison to 

an estimator which is not that consistent. In this particular case this would be the 

fixed effects and the random effects models (Baltagi, 2008). In this way, the 

goodness of fit of the model is tested.  Among the criteria evaluated by this test, 

are the endogeneity and the validity of potential extra instruments (Z).   

 

Heteroscedasticity  

 

Heteroscedasticity is the case where the error terms have different variance and 

this fact violates the A3 Gauss-Markov assumption, according to which 

homoscedasticity is implied, as Verbeek (2008) states. What actually happens is 

that the variance in the error term is affected by the change in the independent 

variables, and therefore the variance of the errors is not constant. That can be 

particularly problematic when using standard errors, because they can be biased 

and therefore making the hypothesis testing unreliable.   
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There are various ways to verify if the phenomenon of heteroscedasticity is present 

in the sample. Among the tests to examine this potential is to conduct the Breusch-

Pagan test, which starts with the assumption that the sample is homoscedastic. If 

the null hypothesis is rejected, then some or several of the variables are indeed 

heteroscedastic, and the model should be corrected for it. One other way is to 

conduct the so-called White test, where on regresses the squared residuals against 

the independent variables, in order to examine if they have any effect on them 

(Gujarati, 2003, p. 413). If that is the case in the sample, then there can be found 

different ways how to deal with it.  

The typical way it to run the command of robust standard errors, so that the p-

values will be adjusted accordingly. Additionally, one could logarithmically 

transform the dependent or/and the independent variables. What this solution 

actually does is to compress the points and giving them a more linear form, hence 

it corrects partially for the problem (Djurfeldt, Larsson & Stjärnhagen, 2003, p. 

370; Berg, Hoefsloot, Westerhuis, Smilde & Werf, 2006; Larsen, 1978, p. 5). On 

the other hand, one can also apply the Feasible GLS, where all the parts are 

divided by 𝑧𝑖
2 (so that it will take a positive value) in order to induce 

homoscedastic errors (Baum, 2006, p. 147; Borg & Westerlund, 2006, p. 314).  

It is also important to mention that even though the violation of A3 Gauss Markov 

assumption could potentially create problems, the phenomenon of 

heteroscedasticity itself is not considered to be catastrophic for the model ore 

severely biased. But it means that the use of the OLS estimator may not be 

efficient, since it is no longer BLUE (Best Linear Unbiased Estimator).  After all, 

according to Mankiw (1990 as cited in Gujarati, 2003, p. 426) “heteroscedasticity 

has never been a reason to throw out an otherwise good model”. 

 

 

Multicollinearity  

 

The phenomenon of multicollinearity is the problematic situation where one or 

more of the independent variables have a linear relationship with some other 

independent variable, that has which obviously are strongly related to each other, 

as, for instance, height and weight. If such a relationship exists, it is desirable to 
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remove one of them from the regression model. When there is a case of 

multicollinearity, despite of the fact that adjusted R-squared values are high, the 

sign of estimated coefficient of independent variable does not correspond to the 

hypothesis/es. Therefore, the estimated model cannot give expected interpretation 

as it will be biased.  

The first step when testing for multicollinearity is to run a Pearson correlation and 

identify the relations between the variables. Moreover, it is possible to see 

multicollinearity by running Variance Inflation Factor (VIF) test. If the value of 

VIF is greater than 10, it is inevitable that the regression model holds 

multicollinearity. If that is the case, a new regression model is created without 

including such a variable (Verbeek, 2008).  
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4. Results 
 

Below, the results from the application of the aforementioned model are presented. 

After providing some general information about the variables included, the 

presentation of the regression analysis will be conducted. In order to do so, the 

coefficients of each variable will be shown and properly interpreted.  

 

4.1 Descriptive Statistics  

 

 
The first step in order to understand the data, some basic statistics are required.  

Below, there is a table containing the descriptive statistics of the dependent and 

independent variables, which were chosen for the above model. Looking into the 

descriptive statistics is of great importance, not only to understand the basic 

characteristics of the data, such as the average, the distribution, the range etc, but 

also to scan for any values which do not match the data, for instance forgotten 

values or values that differ significantly. 

 

Table 2 Descriptive Statistics 

Variable Obs Mean Std. Dev. Min Max 

lnFin. Leverage 1010184 0.23378 1.56548 -4.60517 10.39225 

lnTangible Assets 1048570 9.12791 2.678824 0 11.06954 

lnSales 1045857 8.29655 1.932011 0 19.55327 

lnROA 834912 2.11096 1.299148 -4.60517 11.01417 

lnLiquidity ratio 1042807 4.97068 1.132431 -4.60517 16.33999 

lnInterest Coverage 704453 2.24656 1.184368 -4.60517 12.39356 

Depreciation 1048570 7847.73 5917.615 1 18876 

lnChange in Sales 538551 2.46334 1.690354 -4.60517 15.2432 

Primary sector 10048575 0.028677 0.1668972 0 1 

Secondary sector 10048575 0.2255728 0.4179592 0 1 

Tertiary sector 10048575 0.35368 0.4781116 0 1 

Quaternary sector 10048575 0.1934282 0.3949859 0 1 

 

As we can see, most of the variables have a repeated and extreme minimum value, 

which is an indication of the existence of outliers, which could harm the results of 



 

31 
 

the study. Therefore, their logarithmic transformation, can be considered justified, 

as it compresses the outliers, and therefore corrects the potentially biased results. 

Besides looking at the values of the descriptive statistics, one can examine the 

scatter plots of the interaction of the dependent variables to the independent.  

 

4.2 Multiple regression results 
 

Below, the results of the regression appear. By proceeding to the logarithmic 

transformation of the dependent variable, the problem of outliers at the initial 

stages of the modelling, resulting into a quite low value of R-Squared, was solved. 

Both random and fixed effects exhibited similar levels of R-Squared.  

Table 3 Multiple regression results 

lnFin. Leverage Coefficient Std. Err. z P>|z| 

lnTangible Assets 0.0122955 0.0007258 16.94 0.000 

lnSales 0.1159132 0.0016455 70.44 0.000 

lnROA -0.0214155 0.0017304 -12.38 0.000 

lnLiquidity ratio -0.4733287 0.0019687 -240.42 0.000 

lnInterest Coverage -0.1415687 0.0011105 -127.48 0.000 

Depreciation 1.02e-06 2.61e-07 3.92 0.001 

lnChange in Sales 0.0394909 0.0008425 48.12 0.000 

Primary sector -0.0503501 0.0203556 -2.47 0.013 

Secondary sector -0.0387978 0.0099467 -3.90 0.000 

Tertiary sector -0.0192589 0.0090761 -2.12 0.034 

Quaternary sector -0.0054883 0.0104566 -0.52 0.600 

Constant 1.89249 0.0204585 92.50 0.000 

Within est.=0.1693, Between est. =0.4298, Prob >F=0.000 

In contrast to the previous model, without the logarithmic transformation, this 

particular model appears to explain the 17% of the variance can be explained by 
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the particular model. Nonetheless, the results show that taking into account the 

between estimator, almost 43% of the variance is explained by the particular 

model. In any case, it is implied that the model appears to be quite reliable. In 

addition, in the model it is assumed that 𝐸 (𝑢𝑖𝑡|𝑋𝑖𝑡) = 0, which is that there are no 

company specific characteristics included in the model, while the intraclass 

correlation (rho) shows that there is 64% variance due to differences among the 

panels.   

As it appears on the table above, all independent variables which were included by 

the model appear to be statistically significant, while for some variables the t-

values are extremely high. But what does that practically mean for the effect of the 

independent variables on the dependent one? 

Looking at the first variable which is tangible assets of the company, it is 

suggested that on average, a 1% increase will result to a 0.012% increase of the 

debt levels and keeping everything fixed. Accordingly, a 1% increase in Sales, will 

give a 0.12% increase of the debt level on average and ceteris paribus. On the 

other hand, a 1% increase of the ROA ratio will cause a 0.021% decrease of the 

financial leverage of the company on average and keeping everything else fixed. A 

similar effect will have the Liquidity ratio and the Interest coverage ratio. More 

particularly, on average, a 1% increase of the Acid test ratio (or liquidity ratio) and 

the Interest Coverage ratio will decrease the financial leverage levels by 0.2% and 

0.14% respectively, ceteris paribus.   

As for depreciation, the regression suggests that an increase of 1 krona will cause a 

177% increase of the financial leverage of the company, ceteris paribus and on 

average. Finally, looking into the growth opportunity which is expressed by 

change in sales variable, it is suggested that keeping everything fixed, a 1% change 

will result into a 0.04% increase of the financial leverage of the company on 

average.  

Interesting were the results for the industry effect on the financial leverage of the 

companies. As it was indicated, all coefficients for industry were negative, 

showing that generally the is a decreasing trend in the market generally, despite 

the fact that the industry effect it considered to be significant.  
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4.3 Tests 
 

  Table 4 Pearson correlation matrix 

 lnFin. Lev. lnTang As lnSales lnROA lnLiquid lnInter. Cov. Deprec lnCh.Sales Prim Secon Tert Quater 

lnFin. Leverage 1.000            

lnTangible Assets 0.0873 1.000           

lnSales 0.1464 0.1571 1.000          

lnROA -0.2794 -0.0332 0.0360 1.000         

lnLiquidity ratio -0.5191 -0.0881 -0.1577 0.1956 1.000        

lnInterest Cov. -0.4119 -0.0486 0.1588 0.6586 0.2927 1.000       

Depreciation 0.0066 0.2087 -0.0449 -0.0026 0.0056 -0.0158 1.000      

lnChange in Sales -0.0153 -0.0603 -0.0724 0.1199 0.0535 0.0825 0.0082 1.000     

Primary sec -0.0017 0.0024 -0.0263 -0.0067 -0.0051 -0.0162 0.0049 -0.0043 1.000    

Secondary sec -0.0007 0.0124 0.0085 -0.0095 -0.0116 -0.0148 0.0091 -0.0170 -0.0947 1.000   

Tertiary sec 0.0073 0.0110 0.0739 0.0008 -0.0087 0.0198 -0.0054 -0.0091 -0.1301 -0.008 1.000  

Quaternary sec -0.0131 -0.0246 -0.0790 0.0140 0.0256 0.0032 -0.0068 0.0291 -0.0810 -0.0017 0.0051 1.000 
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In order to control for multicollinearity, at first stage a Pearson correlation was 

conducted, which appears below. As one can distinguish in the table above, in 

some cases there is a strong relation between the variables, for example a -0.5191 

value of liquidity ratio (acid test ratio) and -0.4119 value of interest coverage 

correlated to the financial leverage.  

Another strong relation in the table is the one of the Interest coverage ratio and the 

ROA ratio with a value of 0.6586. But from an overall perspective, there are no 

relations in the table which indicate a strong case of multicollinearity. But in any 

case and in order to ensure the validity of the results and chosen model, the next 

step is to conduct a Variance Inflation Factor (VIF) test.  As it appears in the table 

below, all the values which are included lie around 1 or a bit higher. The indicates 

that the possibility of multicollinearity can be safely rejected, as there is no such 

case.  

Table 5 VIF test 

Variable VIF 1/VIF 

lnTangible Assets 1.09 0.915629 

lnSales 1.15 0.869910 

lnROA 1.80 0.557025 

lnLiquidity ratio 1.15 0.867718 

lnInterest Cov. 1.98 0.505915 

Depreciation 1.05 0.949052 

lnChange in Sales 1.03 0.974242 

Primary sector 1.11 0.897669 

Secondary sector 1.67 0.599552 

Tertiary sector 1.81 0.552820 

Quaternary sector 1.57 0.636774 
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Nonetheless, various tests were conducted in order to investigate if 

heteroscedasticity was present in the sample. Initially, the Breusch- Pagan/ Cook 

Weisberg test was conducted, indicating a significant p-value, and therefore 

rejecting the null hypothesis, which implied homoscedastic error terms. As a 

subsequent test the predicted value of y was calculated and the residuals 

accordingly.  By creating a variable of the squared error term it was possible to 

produce a scatter plot of the squared error term and predicted value of y.  

 

 

 

Figure 1 Scatter of squared error against linear prediction 

The above graph is an informal way to check if heteroscedasticity is present. 

Although it is not easy to see due to the excessive amount of observations, its 

shape suggests that there is a possibility that the variance of the error term will 

have a relation with some of the independent variables. Therefore, the next step 

was to run a regression in order to examine whether the squared error term was 

indeed affected by the independent variable (Breusch-Pagan test).  The R-Squared 

was extremely low, however, the p-value was statistically significant, indicating 

that almost all the variables had an effect on the squared error term. Subsequently, 

White’s test was conducted by taking the squared error term and regressing it 

against the predicted value of y and the squared predicted value of y. Again the 

results were statistically significant, suggesting that the phenomenon of 

heteroscedasticity is indeed present. 

Taking into account this information, as it was suggested at the previous 

subsection, the logarithmic transformation of the variables would provide some 

correction for the particular problem.  In that way the variation of the dependent 
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variable was reduced, limiting the variation therefore in the error term. In the 

attempt of furthermore dealing with the problem, all the variables were 

transformed by dividing each term with the predicted value of the outcome 

variable. This model transformation resulted into a seemingly good efficient model 

with an R-squared explaining 87% of the variance in the model, while all the 

included variables appeared to be statistically significant. However, once running 

the correlation matrix again, it was realized that the aforementioned regression was 

spurious, since most over the variables had an extremely high correlation with the 

others in the model, exceeding the value of 0,7. Therefore, subsequent actions 

were limited to the logarithmic transformation of the model instead.  

It is also worth mentioning that, as Baum (2006, p. 144) mentions, it is quite 

common to deal with heteroscedasticity in economic data, especially with high-

frequency financial-market data. Moreover, he denotes that the phenomenon of 

heteroscedasticity in such datasets is often related to the scale. Given the fact that 

in the particular datasets, various types of businesses are included, it should be 

taken into consideration that even in the occasion of the optimal goodness of fit, 

the dispersion of larger companies’ residuals will be more intense in comparison to 

the smaller firms. 

Another test that was conducted was the Hausman test, in order to examine where 

fixed effects of random effects model was the most suitable one. By conducting 

the Hausman test, it was shown that given the particular dataset the most 

appropriate model was the fixed effects model. More particularly, it was shown 

that the null hypothesis can be rejected, hence the random effects model would not 

be a representative one for this case. However, due to similar R-squared values of 

fixed and random effects models, at the end, the latter was chosen, since the effect 

of industry could be included in it. On the contrary, fixed effects model would not 

allow dummy variables in the regression, since they were omitted. When working 

time variant models, the inclusion of time invariant variables sometimes may be 

problematic. That is because when the program attempts to calculate the means, 

which due to the invariance of the observations, take the value of zero, and 

therefore are omitted from the model.   
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5. Conclusions 
 

By following all the necessary steps, this particular study constructed a model 

based on assumptions which were expressed in the dominant theories of capital 

structure, the Trade Off Theory (TOT) and the Pecking Order Theory (POT). The 

application of the model which was explained in the previous section, provided the 

opportunity to see which of the assumptions and the hypotheses apply to the 

Swedish market. 

Moreover, the tests which were conducted contributed to the validity of the model 

in the particular market.   

In any case the research of the Swedish limited companies indicated that the 

Swedish market has elements from both theories, depending on the perspective. In 

order to identify particularly which assumptions correspond better, in the 

following paragraphs the summarization of the results will take place, and 

subsequently they will be connected to the hypotheses stated at the end of the 

theoretical part.  

 

 

5.1 Summary of Research Findings 
 

 

At the end of the second chapter where the theoretical aspects of the research were 

elaborated, the hypotheses were formulated based on the assumptions of the two 

dominant theories. By using the relevant literature, it was shown that from a 

general perspective, research has shown that no matter the country or region that 

the study was conducted, their findings if not all, most, do not exhibit significant 

differences.  

In line with previous research in most of the case, it was indicated that in most 

cases the independent variables have similar effect on the outcome variable. More 

particularly, it is typical for sales (or size) to have a positive effect on financial 

leverage, such as the tangibility of assets (Serrasqueiro & Caetano, 2015; Adair & 

Adaskou, 2015). Accordingly, the relation of ROA on effect appears to be 

negative, like in previous studies as well and depreciation, having a positive effect 

on financial leverage (Song, 2005; Titman & Wessels, 1988).  
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Table 6 Summarization of hypotheses and findings 

Measurement Hypothesis TOT 

(expected) 

POT 

(expected) 

Actual 

results 

TOT 

(confirmed) 

POT 

(confirmed) 

ROA (Profitability) H1 + - -    

Sales (Size) H2 +  +      

Acid test ratio (Liquidity) H3 + - -    

Change in Sales (Growth opportunities) H4 - +/- +    

Interest coverage (Tax-shields) *  H5a + - -     

Depreciation (Non-tax shields)  H5b - + +     

Tangible assets (Tangibility) H6 + - +    

Primary sector H7a   -   

Secondary sector H7b   -   

Tertiary sector H7c   -   

Quaternary sector H7d    -   

*The findings are exactly the opposite to the findings of other studies.  
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On the other hand, variables such as growth opportunities are similar with other 

relevant studies in most cases, although in others that is not the case, such as the 

study of Yazdanfar (n.d.) and Titman & Wessels (1988). Titman & Wessels (ibid) 

find also a positive effect of profitability on the financial leverage of the 

companies, which is the opposite from most of the studies. or the interest coverage 

ratio. Return on Assets ratio and Acid test (or Quick) ratio, appear to have a 

negative effect on the financial leverage of the companies.  

It is interesting however, that although the opposite was expected for the Interest 

coverage ratio, the results appeared to be negative, thus implying that the trade-off 

theory is not applicable in the specific market. Finally, industry indeed appeared to 

have a significant effect on the capital structure, like in other studies (Yazdanfar, 

n.d.; Titman & Wessels, 1988; Serrasqueiro & Caetano, 2015; Adair & Adaskou, 

2015), but in a different way. Usually, the sector which appears to have increased 

financial leverage is the manufacturing, due to the increased need for materials, 

facilities and investments (Gupta, 1969). In this case all dummy variables which 

were used had negative coefficients, indicating that generally there is a decreasing 

trend in the market, and therefore the financial leverage is lower over the past 

years. Thus taking into account the summarization of previous research conducted 

and the results of this particular study, the table above was assembled. 

From the findings, it is suggested that in Swedish market the Pecking order theory 

appear to apply better for most of the cases. More particularly, the Pecking order 

appeared to be more appealing in terms of companies’ profitability, liquidity, and 

both tax and non-tax shields. With regards to the growth opportunities, which was 

expressed by the volatility in Sales. Since both theories suggest the presence of a 

positive relationship, it is not easy to identify the most appropriate application of 

the theoretical framework. On the other hand, the findings suggest that in terms of 

the companies’ size (Sales) or the tangibility of their assets, trade-off theory 

applies better. Due to the importance of all variables used, it is not easy to suggest 

which of the two theories is of greater importance for the Swedish market. 
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5.2 Discussion   
 

This thesis studied the determinants of the capital structure in the Swedish market 

by conducting a panel data analysis of the Swedish limited companies. Its 

contribution is the study of all active Swedish limited companies which operate in 

the market, with available data, thus providing an overall overview of the market, 

independently of size, county or industry. The results indicate that for most 

companies around the globe, the outcome is the expected one, which can apply 

globally.  

Taking into account the agency theory, it makes perfect sense, since all businesses 

or managers are considered to be self-interested and therefore, will attempt to 

reduce their costs by increasing their debt levels, or by proceeding to such actions. 

That is in order to provide the minimum signal to the market and the potential 

shareholders or stakeholders (Hendrikse, 2003). This reflects in the results of the 

present study as well, which do not differ from the studies conducted in other 

countries as well (Myers, 1984; Myers Majluf, 1984; Song, 2005; Adair & 

Adaskou, 2015). Some of the variables which gave similar results in relevant 

studies were profitability, tangibility, size and liquidity. However, there is 

dissensus when it comes to growth opportunities, tax shields and non-tax shields. 

For instance, Song (2005, p. 21) finds a negative relation between non-tax shields 

and the financial leverage of the companies.   

But generally speaking, as Adair & Adaskou (2015, p. 9) mention, most of the 

studies that have been conducted over the years suggest that the Pecking order 

theory is more applicable in the real world and thus more aspects of capital 

structure can be described by it.  

 

 

5.3 Limitation and recommendations for future research     
 

Due to the extremely large sample size, and variables, the datset can offer limitless 

possibilities. However, due to time limitations it is not an easy task to analyze the 

whole sample, which is available. Initially, more advanced methods, such as data 
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mining may be required, in order to discover more variables which will be of great 

significance. Among the technical issues which came up with such a large dataset, 

it was quite difficult to manage it and convert the data into a format which would 

facilitate the analysis.  

But besides the technical issues, various problems came up. One of those is 

described in the tests subsection of the results, where due to the suggestion of 

Hausman test for a fixed model effects, the inclusion of variables of great 

significance was not possible. Thus, and important part of this particular research 

could not be completed, leaving the clustering issues unanswered. However, as it 

was mentioned at the last subsection of the results part, running individual models 

for each industry ( and not sector), and including factor variables in the random 

effects model, and the segmentation in four sectors suggested that indeed the 

industry plays an important part in the choice of the capital structure of the 

companies. But as the relevant literature suggests, the industry parameter is not in 

favor of any of those dominant theories, and therefore in a way, does not 

contribute to the significance of the two theories per se.  

Nonetheless, future research could be conducted in several industries specifically, 

or even in particular areas of Sweden. Hence, different clusters included in the 

model, could be very interesting to study in the future.  

In a subsequent research the data could be broken down into different sizes and 

therefore investigate the differences between the SMEs and the large corporations. 

Accordingly, different dependent variables could be used to conduct another 

econometric analysis. A good example would be the separation into short and long 

term debt and use these measurements to investigate which theory applies better to 

what kind of measurement. In fact, with rich sources as the one provided by the used 

database, the corporate structure choice could be studied by numerous perspective, 

providing a thorough explanation of its formulation.    
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Scatter plots – of independent variables compared to logarithmically transformed 

independent variables  

 

 
 


