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Abstract 
 

This paper investigates firm-specific capital structure determinants of Swedish private firms using a 

panel data set of 9 958 firms followed between 2010-2018. We review relevant theoretical 

frameworks and apply the trade-off and pecking order theory to formulate testable hypotheses. 

Leverage ratios are then regressed on firm-specific variables using fixed effects regression analysis, 

which accounts for unobserved heterogeneity. In addition, interaction terms are used to capture the 

additional impact on leverage, given a change in capital structure determinants, if a firm is classified 

as high-growth. This is done using a subsample of 1 359 high-growth firms. 

 

The regression results for the total sample assigns explanatory power to both theories. However, the 

strong inverse relationship across all debt maturities between profitability and leverage, indicates that 

the pecking order theory has the upper-hand. Furthermore, the total effect for the additional impact 

of being a high-growth firm is shown to negatively impact leverage, given an increase in the 

explanatory variables. Hence, our results indicate that being a high-growth firm increases information 

asymmetry and the cost of financial distress. 

 

 

 

Keywords: Capital structure, leverage, private firms, high-growth firms, pecking order, static trade-

off theory 
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1 Introduction 

1.1 Background 

1958 marks the year when research on capital structure changed forever. It was the year when 

Modigliani and Miller (1958) presented their ground-breaking irrelevance theorem stating that in 

perfect capital markets, the choice of leverage ought not to affect the value of a firm. Ever since, 

researchers have tried to determine what actually explain firms’ leverage decisions, denominated as 

the capital structure puzzle (Myers, 1984). Primarily through the development and testing of the static 

trade-off and the pecking order theories. Both with different predictions on what explains firms’ debt 

ratios and with empirically proven explanatory power (Frank & Goyal, 2009). But still, 62 years later, 

the capital structure puzzle remains to be solved with certain gaps in the puzzle eagerly awaiting new 

pieces.  

 

The knowledge of what determines the capital structure is currently heavily weighted against large 

and public corporations (Kumar et al., 2017; Lopéz-Gracia & Sogorb-Mira, 2008). This means that a 

gap exists regarding what determines their private counterparts’ decision upon leverage (Cole, 2013). 

The subject has partly been avoided because the assumptions underlying the primary capital structure 

theories diverge from the decision-making landscape of private firms (Psillaki & Daskalakis, 2009). 

However, private firms account for the majority of companies and are major GDP and labour market 

contributors (OECD, 2002). In Sweden, private firms account for 60% of all economic value created 

by businesses and 4 out of 5 jobs are created by companies with fewer than 50 employees (European 

Commission, 2018). Understanding their capital structure decisions is essential and one of the eagerly 

awaited pieces to the puzzle. 

 

The empirical evidence on the explanatory power of the pecking order and trade-off theory for private 

firms is mixed. Studies on the subject have given the upper hand to both the pecking order (Degryse 

et al., 2012; Chittenden et al., 1996; Michaelas et al., 1999), and the trade-off theory (Lopéz-Gracia 

& Sogorb-Mira, 2008). The mixed findings address the need for additional studies on the subject 

(Kumar et al., 2017). Sweden, and Swedish private firms, offers an interesting opportunity for 

additional research of the leverage predictions made by the pecking order and trade-off theory. 

Swedish databases provide access to granular data and the country has, with the exception of an 

unpublished paper by Song (2005), not been investigated before. 
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Furthermore, investigating Swedish private firms offers the possibility to gain further knowledge on 

the leverage decisions made by fast-growing private firms. These firms have a greater financing need 

(Vos et al., 2007), but little is known about what affects their choice of leverage. Previous studies 

have failed to properly address the question by only using one explanatory variable to capture the 

growth effect. This method does not allow for a thorough investigation of the additional impact that 

being a fast-growing firm has on leverage ratios. Moreover, high-growth firms’ ability to achieve 

growth is highly dependent on the financial system’s ability to meet their need for funding (OECD, 

2002). Hence, understanding their leverage decision is an interesting and important piece to add to 

the capital structure puzzle.  

 

Thus, a gap in the capital structure puzzle exists not only for the leverage determinants of Swedish 

private firms but also for high-growth private firms’ leverage decisions. Equipped with an extensive 

panel data sample of 9 958 private Swedish firms followed between 2010-2018, this paper sets out to 

investigate these gaps through econometric analysis. The authors aim to shed light on this previously 

scarcely researched area and inspire additional research.  

 

1.2 Research Questions  

This paper aims to investigate capital structure determinants of private firms in Sweden. Explicitly, 

which of the pecking order and static trade-off theories that is better in explaining private firms’ 

choice of leverage. Secondly, the paper scrutinizes capital structure determinants’ additional impact 

on leverage, if a firm is classified as high-growth. Hence, the authors aim to add pieces to the capital 

structure puzzle by answering the two research questions: 

 
1. Which of the pecking order theory and the static trade-off theory is better at explaining the capital 

structure determinants in privately held Swedish firms? 
 

2. If a firm is high-growth, what is the additional impact on leverage, given changes in the capital 
structure determinants? 
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1.3 Thesis Outline 

This paper is structured in accordance with Figure 1, to answer its research questions. It consists of 

nine chapters and is targeted towards readers with previous knowledge in corporate finance. Each 

chapter will be addressed in short below. 

 

Figure 1. Structure of the Study 

 

 
 

Chapter 2, Research Design, addresses the research process and the relationship between theory and 

the research adopted in the study. 

 

Chapter 3, Theoretical Frameworks, presents relevant capital structure theories. The authors will then 

argue for which of the theories that are the most applicable for the purpose of this study.  

 

Chapter 4, Previous Research, includes a walk-through of the findings in similar studies. In addition, 

the chosen benchmark studies will be presented, and the research gap further emphasized.  

 

Chapter 5, Hypotheses and Explanatory Variables, draws upon the information presented in previous 

chapters to argue for the expected correlation between leverage and the explanatory variables.  

Introduction
1

Research 
Questions

1.2

Research Design
2

Theoretical 
Frameworks

3

Previous Research
4

Hypotheses
5

Results
8

Conclusion
9

Data Description
6

Methodology
7
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Chapter 6, Data Description and Representativeness, presents a descriptive assessment of the data 

used. The focus is on the sample’s characteristics and its representativeness. 

 

Chapter 7, Methodology, accounts for the chosen methodology and potential limitations of the models 

used. 

 

Chapter 8, Empirical Result and Discussion, presents the results retrieved from the econometric 

models and discusses the findings in the light of the research questions. 

 

Chapter 9, Conclusion and Future Research, presents the conclusion of the paper and answers the 

research questions. Lastly, future research suggestions and limitations of the study are addressed. 
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2 Research Design 

This chapter contains the research process and the epistemological and ontological considerations 

used in the study. In addition, the delimitations imposed on the study are presented.  

 

2.1 Research Process 

This study followed a deductive research process, see in Figure 2. Thus, the authors deduced testable 

hypotheses from the current theory on capital structure. The hypotheses were then empirically tested 

to reject or confirm the current theory (Bryman & Bell, 2011). The choice of using a deductive process 

was motivated by two reasons. First, the general area of capital structure theory is well-researched 

and there are several developed theories not only present in academic journals but also taught in 

business schools throughout the world. Hence, the authors believed there was little room for the 

authors to formulate new theories. Secondly, the deductive approach offered the ability to answer the 

research question with greater confidence. It enabled the authors to take advantage of the numerous 

previous studies conducted to compare the results obtained. Lastly, the authors followed the advice 

of Bryman and Bell (2011) and applied a quantitative research strategy in the deductive research 

process. 

 

The alternative would have been to use an inductive research process. Then, the results would create 

new theory as the authors would design generalizable interpretations and assumptions from the 

findings. The process is often used in qualitative studies where little is known about the subject 

beforehand (Bryman & Bell, 2011). The inductive process was rejected as it does not allow one to 

capitalize on the numerous studies previously conducted. 

 

Figure 2. The Process of Deduction 

Note: Reprinted from Bryman and Bell (2011, p. 11).  

 
Hence, the authors started by conducting a theoretical review to create a framework to be applied to 

the findings of the study. Previous studies of capital structure determinants have been reviewed to 

establish a link between existing theory and real-world observations. It has served as a foundation 

Theory Hypotheses Data 
collection Findings

Confirm or 
reject 

hypotheses
Revision of 

theory
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upon which the authors formulated testable hypotheses. Each hypothesis has been formulated in 

support of a selected capital structure theory by arguing for the implied correlation between the 

dependent and independent variables. The hypotheses have been tested on the data sample consisting 

of 9 958 private Swedish firms followed between 2010-2018. The data originates from Retriever, 

which collects data from Swedish authorities, primarily the Swedish Companies Registration Office 

(Bolagsverket) and Swedish Tax Agency (Skatteverket) (personal communication, March 18,  2020).  

 

A quantitative research strategy through a multivariate regression analysis has been the chosen tool 

of analysis by the authors. It is the analysis tool used in the majority of similar studies and the 

statistical program Stata has been used to conduct the regressions. The method allowed the authors 

to control for several factors that affect capital structure (Wooldridge, 2012). However, it is important 

to recognize that quantitative research strategies in a business research context have been criticized 

for applying the practices of natural science to the social world. By doing so, one neglects the 

differences that exist between the two worlds. The difference is that people interpret the world around 

them in the social context whereas the capacity for self-reflection is not present in the context of 

natural science. Applying natural science practices hence creates an artificial sense of precision in the 

methods used (Bryman & Bell, 2011). The criticisms concern the epistemological and ontological 

considerations of a study which will be discussed in the next section. 

 

2.2 Epistemological and Ontological Considerations 

This study has included epistemological and ontological considerations that impact the conclusions 

made. Epistemological considerations concern what should be considered acceptable knowledge and 

how pre-existing knowledge should be perceived. Ontological considerations concern whether social 

entities should be considered as objective or subjective entities (Bryman & Bell, 2011). Simplified, 

the lens through which one views the social world and the assumptions of it (ontological) and how to 

view previous knowledge and theory of the social world (epistemological). 

 

The authors applied critical realism as the epistemological consideration, due to the belief that our 

study will not be able to fully explain the reality of capital structure. This implies that the study’s 

findings and previous studies will simply be “a way of knowing that reality” (Bryman & Bell, 2011, 

p. 17). In the context of this study, the reality of the leverage decision and what affects it. Bryman 

and Bell (2011) suggest positivism as the epistemological consideration. Positivism shares the 
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features of critical realism stating that natural and social sciences could and should be conducted in 

the same way. However, positivism implies that the observations made reflect true relationships in 

the real world. The authors did not believe that the theory would, at all times, reflect the absolute 

truth of what explains the capital structure choice and hence chose not to apply positivism. By instead 

applying critical realism the authors acknowledge that the study will not capture the true nature of 

the leverage decision and that the results are likely to be provisional (Bryman & Bell, 2011).  

 

The ontological consideration applied in the study is objectivism. It implies that “the social 

phenomena and their meanings have an existence that is independent of social actors” (Bryman & 

Bell, 2011, p. 21). Meaning that the social reality exists as an object with an objective reality that 

cannot be influenced (Bryman & Bell, 2011). The implication of the chosen ontological 

considerations is the assumption that the firm’s choice of leverage and its general characteristics can 

be observed, and that data can be collected to capture it. 

 
2.3 Delimitations 

A number of delimitations have been imposed on the study which will impact the generalizability of 

the results. The delimitations are consequences of choices made by the authors and what is accessible 

in terms of data. 

 

First of all, the study is delimited to only include firm-characteristics as potential determinants of 

capital structure. Thus, the conclusions made are limited to the independent variables used in the 

econometric models. However, the majority of previous studies on capital structure determinants use 

firm-characteristics as regressors (Kumar et al., 2017). Furthermore, the selection of independent 

variables is based on well-cited studies published in academic journals of high standards. Still, the 

regressors used will not capture all the determinants of leverage. Other factors have shown to impact 

the choice of leverage, such as country (De Jong et al., 2008) and management characteristics 

(Hackbarth, 2008). 

 
The focus on private firms means that the access to data will be less granular than if the focus was on 

public firms. The leverage measures cannot be based on market values and private firms only reveal 

their financials once a year. Furthermore, the authors excluded certain firms, in line with previous 

research, and discussed further in section 6.3. This caused the sample to lose some of its 

representativeness. In addition, the authors have delimited the study to only focus on Swedish private 
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firms. The reader should consequently note that the conclusions made might not, to the same extent, 

hold for the types of firms that have been excluded or firms outside Sweden. 

 

The final selection covered the period 2010-2018. This was the maximum length allowed by the data-

provider Retriever (Retriever, personal communication, Appendix 1). It was chosen to have a sample 

containing a large number of observations. The time-period still induces a limitation to the study as 

the authors were unable to analyse leverage during an entire business cycle. The chosen time period 

did not encompass any severe difficulties, like the bank crisis of the 90s in Sweden or the global 

recession 2008-2009. Rather, it has been characterized by economic growth, declining interest rates 

and quantitative easing.  
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3 Theoretical Frameworks 

This chapter contains an overview of the relevant theoretical frameworks surrounding capital 

structure. The chapter concludes with a short summary of available theories and the rationale for 

focusing on the pecking order and trade-off theory.  

 
3.1 Modigliani and Miller 

Modigliani and Miller’s (1958) no magic leverage theorem laid the theoretical foundation for future 

studies on capital structure. Prior to its introduction, no generally accepted theory of capital structure 

existed (Frank & Goyal, 2011). It is the natural starting point for any theoretical capital structure 

review. Modigliani and Miller (1958) assumed perfect capital markets which means that the theorem 

only holds under certain conditions, such as no taxes, no transaction costs, that all corporations and 

individuals borrow at the same interest rate and that no signalling effect from a firm’s financial policy 

exists. They argued that the way a firm finances itself does not affect its market value. The argument 

was grounded on the assumption that a firm has a certain combination of expected cash flows. The 

only effect of a firm’s financing is that the cash flows are divided among different holders of its 

securities. Buyers are assumed to have equal access to the financial markets, which means that they 

can construct homemade leverage. Therefore, investors can achieve any level of leverage that they 

might desire on their own. Consequently, a firm’s leverage should have no impact on its market value 

(Frank & Goyal, 2011). One could say, that the value of a pizza will remain the same no matter how 

it is sliced (Brealey et al., 2014). 

 
3.2 Static Trade-off Theory 

To make their irrelevance theorem more realistic, Modigliani and Miller (1963) added taxes into the 

equation which yielded an advantage for using debt. It is due to the tax-deductibility of interest 

payments, which provides a tax shield. This implied that the maximum amount of debt should be 

used since debt had no drawbacks. Thus, a cost that offsets the advantages of debt was needed to 

make the prediction more anchored to the real world (Frank & Goyal, 2011).  

 

In a classic extension, Kraus and Litzenberger (1973) proposed the notion that, in the real world, 

where market imperfections such as taxes and bankruptcy costs are prevalent, the optimal capital 

structure is determined by weighing the advantage of debt against its disadvantages. The advantage 

of debt is the tax shield it provides. Given that a firm’s pre-tax earnings cover its debt obligations, 
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the firm’s tax liability will decrease, and its after-tax earnings will increase. However, debt also comes 

with a legal obligation to service the debt. Failure to do so will result in default. The risk of default 

and the loss given default, creates the cost of financial distress, the disadvantage of debt. Myers (1984) 

further added that firms will set a target leverage ratio and gradually move towards it. It is set by 

weighing the advantages and costs caused by debt. The optimal structure is the one that trades-off 

these the best. 

 

Figure 3. Trade-Off Theory  

 
 
 
 
 

 

 

 

 

 

 

 

 
Note: Reprinted from Brealey et al. (2014, p. 447) 

 
Brennan and Schwartz (1978) added to the literature and stated that, in contrary to Miller and 

Modigliani (1963), whether an additional dollar of debt adds or decreases the value of the levered 

firms depends on what if the tax advantage of an additional dollar of debt will outweigh the cost from 

the increased probability of default. While the opposite relation applies when the existing debt load 

is high. These theories all rest on Modigliani and Miller’s (1958) risk-class assumption, which means 

that the levered firm is equal to the unlevered firm in all aspects except the way it is financed (Brennan 

& Schwartz, 1978). 

 

Myers (1984) describes certain firm characteristics that would predict a firm’s target level of leverage. 

Risky firms ought to have a lower leverage ratio and firms with tangible assets that can be traded on 

Enterprise 
 Value  

Enterprise Value Without 
Cost of Financial Distress 

Real Enterprise Value 

PV of Financial Distress  

Debt Ratio 
Optimal Amount  

of Debt 

PV of Tax Shield  
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second-hand markets will have a higher target leverage ratio. These predictions gave the trade-off 

theory real-world applicability and made it suitable for empirical testing. In combination with the 

common-sense prediction that companies should utilize debt, but not excessively, made the theory 

well-received by academics (Bradley et al., 1984). 

 

More recent studies have introduced a dynamic version of the trade-off model (Fischer et al., 1989). 

It suggests that firms have a variety of leverage targets and that they adjust when the benefits of doing 

that will offset the cost to adjustment. However, this will not be considered in this paper.  

 

How applicable the static trade-off theory is in the real world can be questioned and several notable 

economists have criticized the theory. Miller (1977) points out that the theory predicts debt levels 

much higher than empirically observed. Myers (1984) notes that the theory may offer insight that 

agrees with common-sense and is plausible, but that does not make it right. He mentions that leverage 

ratios vary extensively among comparable firms. Furthermore, Myers (2001) makes the argument 

that if the theory is correct, a tax-paying firm should never pass up on additional tax shield when the 

offsetting cost of debt is low. However, several profitable firms operate with negative debt ratios, 

which points in the direction that theory lacks in explaining capital structure determinants. One theory 

that does account for this fact is described below. 

 
3.3 Pecking Order Theory 

Donaldson (1961) laid the foundation for the pecking order theory when he found that managers 

prefer to use internally generated funds, rather than externally. However, it was Myers (1984) that 

first introduced the term pecking order. He built on the works of Myers and Majluf (1984) that 

presented the first findings that challenged the static trade-off theory. The findings were empirical 

evidence from the U.S. market that indicated that corporations finance themselves according to a 

hierarchy, a pecking order. It suggested that firms prefer to use internally generated funds. But if 

external funds are needed, safer securities are favoured. This means that debt is preferred over equity, 

which is seen as an option of last resort. Worth noting is that there exists both internal and external 

equity and that the theory has no defined target leverage ratio (Brealey et al., 2014).   

 

The reasoning is that the benefits and drawbacks that debt creates are important, but they are not the 

primary capital structure determinants. Rather, it is the balance between operating cash flow and 
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investment opportunities. Namely, if a company generates internal cash flow that exceeds the 

requirement of the investment opportunities, they will not have to rely on debt to the same degree 

predicted by the trade-off theory (Frank & Goyal, 2009). Further, dividends are assumed to be sticky, 

meaning that firms do not cut dividends to finance capital expenditures (Myers, 2001).  

 

Myers (1984) draws upon the hypothetical example of a profitable and unprofitable firm in the same 

industry. As time passes, the first-mentioned will end up with low leverage and the second firm with 

high leverage, but they will not do much about it. Myers (1984) states that this phenomenon was long 

looked at as an agency problem, where managers failed to act in the interest of the shareholders. That 

they avoided external capital to evade the discipline of the capital markets. However, in a situation 

where equity is about to be issued to finance an investment, the behaviour is rational when considering 

asymmetric information. If the managers have unfavourable inside information, meaning overpriced 

shares, the firm will always issue equity. However, if the inside information is favourable, the gain 

from the investment might not exceed the cost of issuing under-priced shares. If this is the case, the 

rational decision would be to forgo investment, despite a positive NPV. In order to avoid this 

situation, firms need financial slack e.g. holdings of cash (Majluf & Myers, 1984). Myers (1984) 

states that the two key points from this asymmetric information reasoning are that: 

 

1. The cost of relying on external financing is higher than other theories would predict. The 

reason is the introduction of the opportunity cost of not pursuing positive NPV investments. 

This can be avoided by retaining financial slack.  

2. There are significant advantages to issuing debt instead of equity. When seeking external 

financing, debt is the preferred alternative. This is to reduce the underpricing effect caused by 

adverse selection. Investors will therefore refuse to buy equity if the firm has available debt 

capacity. Thus, firms will max-out their ability to issue debt before considering equity. 

 

The theory provided a valuable explanation regarding the previously unexplained inverse relationship 

between profitability and leverage. The theory also became subject to a great amount of research as 

it offered verifiable predictions through empirical research (Fama & French, 2002).  
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3.4 Supplementary Capital Structure Theories 

3.4.1 Agency Theory  

An assumption in both the static trade-off theory and the pecking order is that managers behave in 

the interest of the shareholders. However, Jensen and Meckling (1976) point out that this may not be 

the case in the real world. They introduced agency costs into the equation, which refers to the conflict 

of interest between owners and managers. Managers are instead expected to act and behave in their 

own interest, at the expense of the owners. Consequently, rather than creating shareholder value, 

mangers may care about perquisites and engage in value-destroying activities, such as investing in 

projects that yield a return below the cost of capital.  

 

Jensen (1986) proposed that debt could be an antidote to this behaviour, through the disciplining 

effect that it would have on managers. More specifically, debt acts as an unbreakable commitment to 

pay out cash, as opposed to divided and repurchase programs that can be withdrawn. Furthermore, it 

will lower the free cash flow available for managers, making it less likely for them to pursue empire 

building or other actions that are not in line with the shareholder’s wishes. This has become known 

as Jensen's free cash flow hypothesis.  

 

While this has proved to be a popular way to view the decision of capital structure it has proved 

difficult to test the validity of the theory. Case studies and game theory exercises with a high level of 

abstraction have been the most common ways to test the theory (Kumar et al, 2017). Furthermore, 

Myers (2001) states that it mostly relates to mature firms with limited growth prospect which 

translates into limited applicability for this paper. 

 
3.4.2 Market Timing Theory 

The market timing theory is an alternative to the traditional capital structure theories. It explains 

capital structure using the historical market prices of debt and equity. If the price is low, firms will 

buy back stock and if it is high, they will issue stock (Baker & Wurgler, 2002). Baker and Wurgler 

(2002) found leverage to be correlated with market values of equity and that fluctuations in market 

prices had at long-term impact on capital structure. Given their results, capital structure was explained 

as “the cumulative outcome of attempts to time the equity market” (Baker & Wurgler, 2002, p. 3). 

The theory was consistent with findings by (Graham & Harvey, 2001) that surveyed 392 CFOs, who 

responded that the market price of equity was more important than 9 out of 10 alternatives when 
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issuing stock. However, the empirical evidence of the theory is not undisputed. Alti (2006) gave 

support for the statement that hot market firms issue more equity than cold-market firms. Thus, the 

support disappeared after two years. As the market timing theory focuses on the market prices of 

securities issued by the firm it will not be possible to apply the theory to private firms.  

 

3.5 Conclusion of the Theoretical Frameworks  

There is no universal theory about financing (Brealey et al., 2014). Nonetheless, the most qualified 

theories have been presented above and are summarized below. Despite the limited applicability of 

the agency and market timing theories, the authors have included these theories to give a better 

overview of the main capital structure theories. Moreover, the authors want to acknowledge the 

existence of other theories than the ones focused on in this paper.  

 

i) The static trade-off theory implies that firms balance the advantages of debt, the interest 

expense deductibility, with its disadvantages, increased probability of default, to find an 

optimum level of leverage.  

ii) The pecking order theory suggests that firms favour internal over external funds. But 

given that case that internal funds does not cover its need for real investments and external 

funds are needed, debt is preferred, and equity is seen as a last resort.  

iii) The agency theory focuses on the conflict of interest between managers and shareholders. 

The idea is that high levels of debt discourages managers to engage in wasteful behaviour. 

iv) The market timing theory proposes the idea that a firm’s capital structure can be explained 

by the historical market price of its securities, be it debt or equity.  
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4 Previous Research 

This chapter contains a review of previous studies which have investigated capital structure 

determinants in support of the pecking order or trade-off theory. The chapter commences with a 

section on public firms and then presents the chosen benchmark studies for private firms. Lastly, the 

relationship between growth and leverage is discussed and the research gap further emphasised. 

 

4.1 Public Firms  

Following the development of the trade-off and pecking order theories, several studies have focused 

on testing the empirical support for the theories. Namely, which theory that better described the 

variation in leverage across firms. The majority of studies have done so by regressing leverage 

measures on firm-specific characteristics. The common methodology has been to classify 

independent variables in support of a theory and analyse their significance.  

 

This section will start with a review of previous research on capital structure determinants for public 

firms. Whilst public firms are not the focus of the study, the authors argue that including studies on 

the area will create a solid academical foundation to build the study upon. The papers presented in 

this section have been published in well-reputed journals. Thus, it offers strength to future conclusions 

made of the results.  

 

Titman and Wessels (1988) were among the first to test the explanatory power of capital structure 

theories by regressing leverage ratios on firm-specific variables. A firm’s business uniqueness and 

profitability proved to be negatively correlated with leverage, interpreted as support for the pecking 

order theory. The findings suggested that profitable firms, with an increased possibility to fund 

themselves with retained earnings, prefer to finance themselves with the safest source of capital 

available as suggested by Myers (1984). Following, Shyam-Sunder and Myers (1999) constructed a 

study where the trade-off and pecking order were viewed as contending models with the focus on 

their relative explanatory power. When testing the models independently, both theories performed 

well. However, when testing the models against an alternative randomly drawn financing history, the 

pecking order performed better as it rejected the alternative financing path. This increased confidence 

in the pecking order (Shyam-Sunder & Myers, 1999).  
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Fama and French (2002) continued the research by testing the leverage and dividends predictions 

made by the trade-off and pecking order theory. The study concluded on a draw between the theories. 

For several variables, the pecking order and trade-off model had common predictions about firm 

characteristics’ effect on leverage. An example being the suggested positive correlation between firm 

size and leverage. For the variables without a common prediction the results both supported and 

opposed the theories. The observed negative relationship between profitability and leverage 

supported the pecking order. In support of the trade-off model, firms with more non-debt tax shield 

were shown to be less levered. The rationale being that non-debt tax shield, or depreciation costs is a 

substitute to interest payments (Fama & French, 2002).  

 

Empirical support was hence established early on for both theories and the results have been 

consistent for modern studies. Frank and Goyal (2009) investigated the capital structure determinants 

of public US firms between 1950 - 2003. Consistent with older studies, the pecking-order was 

supported by the negative relationship between profitability and leverage. Non-debt tax shield was 

found to be negatively correlated with leverage, supporting the trade-off theory. Also, asset 

tangibility, a proxy for a firm’s ability to pose collateral, was found to increase leverage which 

supported both models (Frank & Goyal, 2009).  

 

Firm-specific characteristics have hence historically been successful in explaining a degree of 

leverage variation across firms (Graham & Leary, 2011). However, it has been unable to explain all 

variation. De Jong et al. (2008) found country-specific factors to impact capital structure when 

investigating leverage across 42 countries. For instance, the development of the financial markets 

facilitates the issuance of securities which impacts leverage ratios. On the contrary, Rajan and 

Zingales (1995) found the factors that affected leverage in the US were significant across all G7 

countries. The variation in leverage could not be explained by institutional differences between the 

countries (Rajan & Zingales, 1995). However, one could ask how present institutional differences are 

for the world’s seven largest industrialized economies. 

 

4.2 Private Firms 

The studies of private firm leverage determinants presented in this review are in general focused on 

small and medium-sized enterprises (Chittenden et al., 1996; Degryse et al., 2012; Lopéz-Gracia and 

Sogorb-Mira, 2008; Michaelas et al., 1999). The rationale being that by excluding publicly traded 
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companies the sample naturally contains small and medium sized enterprises (SME). SMEs share 

several characteristics with private firms, such as high information asymmetry and owner 

concentration. In Sweden, the EU SME definition is practised stating a company to be an SME if it 

employs fewer than 250 people, has a turnover below 50 EURm, or an annual balance sheet total 

below 43 EURm (European Union, 2015). When applying these criteria to the main sample of this 

study, circa 90% of the firms are classified as SMEs. Thus, the authors argue the usage of SME 

literature to be relevant. 

 

4.2.1 Previous Research of Private Firms 

The majority of existing studies on capital structure determinants have focused on large and public 

firms (Kumar et al., 2017). However, several characteristics separate small private firms from large 

public ones. Assumptions of internal factors as professional managers and external factors as efficient 

markets, transaction costs and information symmetry are all different for private and public firms 

(Psillaki & Daskalakis, 2009). However, the main feature is the increased information asymmetry 

between the private firm and its financiers (Ang, 1992; Berger & Udell, 1998). Ang (1992) suggested 

that the characteristics of private firms supported reasons for both higher and lower debt ratios, seen 

in Table 1. Hence, there is reason to believe that the capital structure determinants of public firms do 

not fully apply to private firms (Cole, 2013).  

 

Table 1. Private Firm Characteristic Impact on Leverage 

Impact on 
Leverage Rationale 

Higher 

Informal and personal relationships with capital suppliers which reduces agency costs  

Fewer lenders, which leads to a lower conflict of interest in case of default 

Entrepreneurs are more prone to take risk and therefore increase leverage 

Lower 

The desire to remain in control  

A risk-averse and personally invested owner that minimize financial risk 

Lenders will have a high cost of monitoring for small firms  

 

The predictions made by the pecking order and trade-off theory on the implications of being a private 

firm and its effect on leverage are similar. The pecking order predicts that higher information 

asymmetry will lead to increased financing costs (Myers, 1977). Hence, private firms should put 

increased emphasis on using the safest sources of financing (Lopéz-Gracia & Sogorb-Mira, 2008). 



pg.  
 

23 

Higher information asymmetry also translates into a lower optimal leverage ratio to the trade-off 

theory due to a higher estimated probability of default by creditors (Wijst & Thurik, 1993).  

 

However, in terms of firm-specific determinants, the results have been similar to the findings obtained 

by studies on public firms (Kumar et al., 2017). A conclusive finding that supports the pecking order 

is, yet again, the negative relationship between profitability and leverage for SMEs, established in 

numerous studies. In a recent study, Degryse et al. (2012) presented results that explicitly favoured 

the pecking order. They found profitable SMEs to use accumulated cashflows to reduce debt and that 

growing firms were, on average, more levered with long-term debt (Degryse et al., 2012). 

 

Previous studies have also emphasized the trade-off theory as the better one. Lopéz-Gracia and 

Sogorb-Mira (2008) explicitly focused on determining the explanatory power of the pecking order 

versus trade-off theory using a methodology similar to Shyam-Sunder and Myers (1999). They found 

that both the pecking order and trade-off theory explained variation in leverage when testing them 

independently. However, opposite to Shyam-Sunder and Myers (1999), the trade-off theory had more 

explanatory power when testing the theories jointly. A negative relationship for the non-debt tax 

shield further supported the trade-off model (Lopéz-Gracia & Sogorb-Mira, 2008).  

 

Lastly, in an unpublished study, Song (2005) investigated the capital structure of approximately 6000 

Swedish firms between 1992 - 2002. The study is of interest given the focus on Sweden, despite being 

unpublished. Tangibility and size were found to have a positive impact on leverage. Profitability and 

non-debt tax shield both had a negative impact attributing support to both the pecking order and trade-

off (Song, 2005). Lööf (2004) also utilized a sample of Swedish firms in a capital structure study but 

with a focus different from this paper. Hence, his study is only briefly applied to this one. 

 

4.2.2 Benchmark Studies 

Having reviewed previous studies of capital structure determinants for private firms, the authors 

concluded on six benchmark papers, seen in Table 2. These studies have been selected as they 

resemble the first research question of this paper. Hence, the execution of this study is similar to these 

benchmark papers, to ensure comparability and to build on their findings. This paper has also 

employed a similar methodology and variables. The authors argue that this increases the strength of 
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the results and will allow the authors to discuss the findings in the light of these papers. However, the 

benchmark papers fail to properly capture the effect of the high-growth impact on leverage.  

 

Table 2. Benchmark Studies 

Authors 
(year of 
study) 

Geography 
& Time 
period 

Sample 
size Method Dependent variables (R2) Independent variables (CorrelationSig(5%)) Results 

Chittenden, 
Hall, & 
Hutchinson. 
(1996) 

U.K.  
1988-1993 

3480 SMEs 
(172 public, 
3308 private) 

Ordinary 
Least Squares  

Long-term debt ratio (Long-term 
liabilities / total assets) (0.113) 
 
Short-term debt ratio (Current 
liabilities / total assets) (0.150) 
 
Total debt (Total liabilities / total 
assets) (0.0418) 
 
Liquidity = ((Current assets – current 
liabilities) / Total assets) (0.261) 

Access to stock market (1/0 for public/private) (+* / -* / -* / -) 
Age (1994 – Year of birth) (- / -* / -* / +*) 
Asset Structure (Fixed Assets / Total Assets) (+* / -* / -* / -*)  
Composite dummy = (1/0 for in/not in top growth quartile) (+ / +* / +* -*) 
Growth Rate (Sales growth over period) (+ / - / + / -) 
Profitability (Pre-tax profit / Sales turnover) (- / -* / -* / +*) 
Size (Total assets) (+* / -* / - / -*)   

Support 
for: 
 
Pecking 
order 
 
Agency 
theory 

Michaelas, 
Chittenden, & 
Poutziouris  
(1999) 
 

U.K.  
1986-1995  

3500 private 
small and 
independent 
firms 

Fixed Effects 
– LSDV  

Total debt ratio (Total debt / Total 
assets) (0.225) 
 
Short-term debt ratio (Short term 
debt / total assets) (0.129) 
 
Long-term debt ratio (Long-term 
debt / total assets) (0.252)  
 
 

Age (age of firm since date of incorporation) (+* / -* / +*) 
Asset Structure (fixed assets / total assets) (+* / +* /+*)  
Asset Structure / Stock Level (ratio of stock / total assets) (+* / +* /+*) 
Effective Tax Rate (NatWest Tax model for each period 1998-1995) (- / - / -) 
Future Growth Opportunities (intangible assets / total assets) (+* / +* /+*) 
Net Debtors ((debtors – creditors) / total assets) ((+* / +* /+*) 
Non-Debt Tax Shield (depreciation / total assets) (+ / +/ -*) 
Operating Risk (Variation in profitability between 1998-1995) (+* / +* /+*) 
Past Growth (% increase in total assets in last 3 years) (+* / +* /+*) 
Profitability (pre-tac profits / total assets, for a period of 3 years) (-* / -* / -*) 
Size (Total assets) (-* / -* / -*) 

Support 
for: 
 
Pecking 
order 

Song (2005) Sweden.  
1992-2000 

6000 private 
and public 
firms 

Random 
Effects – 
Generalized 
Least Squares  

Total debt ratio (Total debt / Total 
assets) (n.a) 
 
Short term debt ratio (Short term 
debt /total assets) (n.a) 
 
Long term debt ratio (long term 
debt to total assets) (n.a) 
 

Growth (Percentage change in total assets) (0* / -* / 0*) 
Income variability (Standard Deviation of EBIT / total assets) (+ / + / -) 
Non-debt tax shield (Depreciation / Total assets) (- / +* / -*) 
Profitability (EBIT / Total assets) (-* / -* / -*) 
Size employment (Log(employment)) (n.a) 
Size sales (Log(sales)) (+* / +* / -*) 
Tangibility (Fixed assets / Total assets) (+* / -* / +*) 
Uniqueness (Research and development / sales) (- / -* / 0) 
 

Support 
for: 
 
Pecking 
order 
 
Trade-off  
 
 

Lopéz-Gracia  
&  
Sogorb-Mira 
(2008) 
 

Spain.  
1995-2004 

3569 SMEs Random 
Effects – 
Generalized 
Least Squares 

Total debt ratio LN (total debt / 
equity) 
 

Age (Nat.Log of number of years of firm’s age) (-*) 
Cash Flow (Net income + depreciation) (-*) 
CFGO “Discrete variable that captures the interaction between growth 
opportunities and cash flow” (+*) 
Default risk σ(EBIT) – E(EBIT),  
Effective tax rate (Taxes / EBIT) (+*) 
Growth opportunities” Discrete variable from 0-3 based on the quartiles of the 
quotient”, (salest – salest-1) / salest-1 (-*)  
Non-debt tax shield (Depreciation / total assets) (-*) 
Profitability (EBIT / total assets) (-*) 
Size (Nat.Log of total assets) (+*) 

Support 
for: 
 
Pecking 
order 
 
Trade-off 
(favoured 
when 
testing 
jointly) 

Degryse,  
de Goeij  
& Kappert. 
(2012) 

Netherlands. 
2003-2005 

Undisclosed 
number of 
SMEs. 
Sample 
concentrated 
to small firms 

Fixed Effects   Total debt ratio (total debt/total 
assets) (0.202) 
 
Long-term debt ratio (long-term 
debt/total assets) (0.422) 
 
Short-term debt ratio (short-term 
debt/total assets) (0.156) 

Depreciation (depreciation expense/total assets) (+ / -* / +*) 
Growth ([tot. assets(t) – tot. assets (t – 1)]/tot. assets (t – 1)) (+* / +* / +) 
Growth opportunities (intangible assets/total assets) (+* / +* / -*) 
Industry (Dummy variable) (* / * / *) 
Net debtors ((debtors – creditors)/total assets) (+* / + / +*) 
Profitability (EBITD/total assets) (-* / - / -*) 
Size (log of total assets) (+* / +* / +*) 
Tangible assets (tangible assets/total assets) (+* / +* / -*) 
Tax rate (taxes paid/earnings before tax) (-* / -* / +*) 
 

Support 
for: 
 
Pecking 
order 
(Favoure
d)  
 
Trade-off  

Cole. (2013) U.S.  
1987, 1996, 
1998, 2003 

3208, 4601, 
3479, 4074 
Small 
businesses 
(less than 500 
employees) 

Weighted-
Least Squares  

Total loan ratio (total loans / total 
assets) (0.151, 0.160, 0.195, 0.185) 
 

Total liabilities ratio (total liabilities 
/ total assets) (0.168, 0.134, 0.180, 
0.207) 

Age (Log of age) (-* / -* / -* / -*) (-* / -* / -* / -*) 
Creditworthiness (60 days delinquent on obligation) (n.a / + / +* / +*) (n.a / +* / 
-* / +*) 
Growth prospects (intangible assets / total assets) (- / + / + / +) (+ / + / + / +*) 
Industry “Target” leverage ratios (industry median leverage) (+* / +* / +* / +*) 
(+* / +* / +* / +*) 
Liquid assets (cash / total assets) (-* / -* / -* / -) (+* / -* / -* / -*) 
Profitability (positive earnings) (-* / -* / -* / -) (-* / -* / -* / -*) 
Size (Log of assets) (-* / -* / -* / -*) (-* / -* / -* / -*) 
Tangible assets (Fixed assets / total assets) (+* / + / +* / +*) (- / +* -* / +*) 

Support 
for: 
 
Pecking 
Order 
 
Trade-off 
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4.3  High-Growth Firms 

High-growth firms, and the effect that growth has on leverage, has been poorly captured in previous 

studies. Some have used variable growth opportunities to capture growth’s effect on leverage. It is a 

proxy for a firm’s potential to capitalize on its investments, (Cole, 2013; Lopéz-Gracia & Sogorb-

Mira, 2008). Also, some have applied a past growth variable to capture the effect (Chittenden et al., 

1996; Degryse et al., 2012; Michaelas et al., 1999), seen in Table 2. However, the methods fail to 

offer a more nuanced analysis of how growth impacts leverage. For instance, high-growth firms, often 

being smaller firms, are perceived as riskier meaning that banks will demand more collateral (Stiglitz 

& Weiss, 1981). At the same time, high growth firms have a greater need for financing (Vos et al., 

2007). Hence, an increase in a high-growth firm’s asset tangibility, i.e. increased collateral, should 

mean that the firm will increase its leverage. Being a fast-growing firm with a greater financing need, 

this firm should react differently to the increase in tangibility and on average increase leverage more, 

compared to a non-high-growth firm. By only using a growth variable one cannot hypothesize and 

test this. In addition, previous studies do not describe what type of firms that make up the high-growth 

sample. Hence, no properly comparable studies exist, which limits the authors in drawing any detailed 

conclusions from the previous research. 

 

Still, the majority of the benchmark studies have retrieved results indicating a positive relationship 

between leverage and growth. Chittenden et al. (1996) argued that growth will create a greater need 

for external financing and that growth firms will resort to short-term debt, as it is more available. The 

main reason being their shortage of collateral. This was supported by their findings which indicated 

that smaller and younger firms relied more on short-term debt. Michaelas et al. (1999) found a 

positive relationship between growth and short- and long-term debt and argued that this supported 

the pecking order theory. The rationale was that, due to information asymmetry and reluctance to 

give up ownership, growth firms will favour debt over equity. Lastly, Degryse et al. (2012) found 

asset growth to have a weak, but a positive impact on long-term debt. Their conclusion supported the 

pecking order as growth firms indicated to prefer debt over external equity.  

 

Hence, the results of the benchmark studies suggest that growth should translate into higher leverage 

ratios. However, the methods used do not properly capture the growth effect. It makes their results 

not to be fully comparable to this study and reveals a gap in the research. 
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4.4 Conclusion of Previous Research 

To conclude this chapter, it is clear that the majority of existing studies on capital structure 

determinants have focused on large and public firms. However, they have in recent years been 

accompanied by a growing body of research regarding private firms, with similar results. The trade-

off and pecking order theory have been given explanatory power for both public and private firms’ 

leverage determinants. 

 

Further, capital structure studies in Sweden are rare. It is also evident that the papers on capital 

structure determinants with a focus on private firms are lacking. They do not properly account for the 

additional impact of being a high-growth firm and its effect on leverage through different 

determinants. Hence, the authors see an opportunity to add an interesting piece to the puzzle. 

Consequently, this study offer novelty to area by investigating leverage determinants in Sweden and 

by also addressing the additional impact of being a high-growth firm, visualised in Table 3. 

Consequently, this study offer novelty to area by investigating leverage determinants in Sweden and 

also by addressing the additional impact of being a high-growth firm, visualised in Table 3.  

 
 
Table 3. Conclusion of Previous Research 

Previous studies Area of focus 

Area Authors (Year) Capital 
structure 

Private 
firms/SMEs 

Swedish 
firms 

Past growth 
variable HG focus 

Pu
bl

ic
 

Titman & Wessels (1988) P  O  O  P  O  

Shyam-Sunder & Myers (1999) P  O  O  O  O  

Fama & French (2002) P  O  O  P  O  

Frank & Goyal (2009) P  O  O  P  O  

Pr
iv

at
e 

Chittenden et al. (1996) P  P  O  O  O  

Michaelas et al. (1999) P  P  O  P  O  

Cole (2013) P  P  O  O  O  
Lopéz-Gracia & Sogorb-Mira 
(2008) P  P  O  O  O  

Degryse et al. (2012) P  P  O  P  O  

Song (2005) P  P  P  P  O  

 Diamant & Winstroem (2020) P  P  P  P  P  
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5 Hypotheses and Explanatory Variables 

This chapter presents the study’s hypotheses. It starts by introducing the explanatory variables and 

then moves on to the respective hypothesis. Lastly, a discussion regarding proxies is held. 

 
5.1 Explanatory Variables 

This chapter will combine the previously presented theoretical knowledge and empirical evidence 

into a number of hypotheses. Hypotheses will be presented for each explanatory variable, seen in 

Table 4. Each variable, expect for non-debt tax shield and effective tax rate, has one trade-off theory 

hypothesis regarding the trade-off theory predictions and one for the pecking order predictions. The 

variables were chosen with one objective in mind, comparability. All the variables stem from the 

benchmark studies, which allows the authors to predict and draw conclusions regarding the result 

from the econometric analysis.  

 

However, the hypothesis regarding high-growth firms will differ from the other. Due to the lack of 

comparable studies, we present the hypothesis regarding each theory, instead of for each variable. It 

will include predictions of the two theories, regarding the additional impact of being a high-growth 

firm. It will be presented in section 5.1.9.  

 

Table 4. Explanatory Variables 

Explanatory Variable Definition 

Profitability EBIT / Total Assets 

Size LOG Sales 

Age Year t – Founding Year  

Tangibility Tangible Assets / Total Assets 

Effective Tax Rate Taxes Paid / EBT 

Non-Debt Tax Shield Depreciation / Total Assets 

Growth Opportunities Intangible Assets / Total Assets  

Net Debtors Accounts Payable – Accounts Receivables / Total Assets 

 
5.1.1 Profitability  

Profitability is a key variable in both the trade-off and the pecking order theory. Its impact on leverage 

is therefore theoretically important (Fama and French, 2002). In the trade-off theory, the advantage 

of debt is the tax-deductibility of the interest expenses. However, it is dependent on the fact that the 



pg.  
 

28 

firm pays taxes, which means that it has to be profitable. The more profit a firm generates, the more 

leverage it can induce to maximize its tax advantage (Myers, 1984). Higher profitability also benefits 

the company by lowering its probability of default. This mitigates the negative impact of leverage 

and allows the firm to operate with more debt (Cole, 2013). Hence, the static trade-off theory predicts 

that higher profitability will lead to higher leverage.  

 
H1-A (Trade-Off Theory) Profitability is positively correlated with leverage 

 

The pecking order suggests the opposite relationship. The rationale being that high profitability will 

generate retained earnings, which sits at the top of the pecking order and is the preferred source of 

financing. Thus, the need for a profitable firm to move down the pecking order is lower and debt will 

not be used to the same extent. The negative correlation between profitability and leverage has been 

shown in empirical studies and is considered the main evidence for the pecking-order theory (Cole, 

2013; Degryse et al., 2012; Fama & French, 2002; Lopéz-Gracia & Sogorb-Mira, 2008; Michaelas et 

al., 1999; Rajan & Zingales, 1995; Titman & Wessels, 1988). Hence, the hypothesis is the following. 

 
H1-B (Pecking Order Theory): Profitability is negatively correlated with leverage 

 

5.1.2 Size 

Large companies have a better standing on the lending market. This is because they post more 

collateral and are less risky due to diversification in terms of products, customers and geography 

(Fama & French, 2002; Titman & Wessels, 1988). They also have a lower probability of default 

(Cole, 2013). This means that large companies can tolerate a higher debt load (Ang, 1992). In the 

lens of the trade-off theory, size can be considered as an inverse proxy for bankruptcy costs. Bigger 

companies should therefore have higher levels of debt.  
 

H2-A (Trade-Off Theory): Size is positively correlated with leverage 

 

Large firms tend to be more well-known. They also have fewer volatile earnings and free cash flow 

(Frank & Goyal, 2009). Cole (2013) mentions that there is more information about larger firms 

readily available, so the information asymmetry is lower. They will therefore be able to acquire bank 

loans and other credits more easily. However, the relationship is ambiguous. Rajan and Zingales 

(1995) mention that lower information asymmetry might cause large firms to prefer equity over debt. 

This would imply a negative relationship. However, this argument is primarily for large and public 
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firms and which makes the effect negligible in this paper. Consequently, the hypothesis is the 

following.  

 
H2-B (Pecking Order Theory): Size is positively correlated with leverage 

 

5.1.3 Age 

Older firms are usually more profitable, creditworthy and diversified than younger firms (Cole, 2013). 

Thus, they have a lower probability of financial distress. According to the trade-off theory, older 

firms should thus be able to acquire more debt before the marginal drawback exceeds the marginal 

benefit. Furthermore, Lopéz-Garcia and Sogorb-Mira (2008) state that older firms face lower agency 

and financial distress costs, meaning that there should be a positive relationship. Hence, the following 

hypothesis is presented.  

 
H3-A (Trade-Off Theory): Age is positively correlated with leverage 

 

In the pecking order theory, the relationship between age and leverage is not as clear. Cole (2013) 

mentions this ambiguity but argues that older firms have better credit history and reputation, leading 

to less information asymmetry and better lending-terms. Thus, debt should be cheaper and older firms 

have higher leverage. Likewise, Petersen and Rajan (1994) argued that the availability of debt 

increases as the length of the lender-borrower relationship increases. However, their results indicated 

a negative relationship, which was explained by an increased amount of retained earnings for older 

firms. Michaelas et al. (1999) argue that older firms have had more time to generate retained earnings, 

which reduces their demand for debt. Furthermore, Lopéz-Garcia and Sogorb-Mira (2008, p. 123) 

state that “Time elapsed enables businesses to save funds and therefore avoid resorting to debt”. 

Considering this the authors predict a negative relationship and present the following hypothesis.  

 
H3-B (Pecking Order Theory): Age is negatively correlated with leverage 

 

5.1.4 Tangibility 

Tangibility aims to capture the effect of a firm’s ability to pose collateral. The security comes from 

the lender’s right to take possession of the asset. Using collateral reduces the lender’s loss given 

default and it creates incentives for the borrower to repay the loan. It also provides signalling effects 

regarding a borrower’s ability to repay (ECB, 2017). Conclusively, collateral decreases the cost of 

financial distress. In previous studies, tangibility has been estimated using the ratio of tangible assets. 
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The rationale being that tangible assets are suitable as collateral, while intangibles are not (Degryse 

et al., 2012). If the loss in value is small when ownership of the collateral is transferred, borrowers 

receive cheaper and larger loans (Benmelech & Bergman, 2009). Thus, the transfer cost will be 

significantly lower for assets such as property or inventory, compared to goodwill or capitalized 

R&D.  

 

The trade-off theory predicts that there is a positive correlation between tangibility and leverage. This 

is because a high degree of tangible assets will lower the expected cost of financial distress (Cole, 

2013). This is turn, will allow a firm to reach a higher degree of leverage before the drawbacks exceed 

the benefits.  

 
H4-A (Trade-Off Theory): Tangibility is positively correlated with leverage 

 

Michaelas et al (1999) add that some lenders are aware of the risks related to asset substitution, which 

occurs when firms substitute low-risk assets for high-risk investments. To mitigate this, firms can 

provide collateral. This reduces moral hazard and adverse selection problems which lower the agency 

cost of debt. Harris and Raviv (1991) argue that asymmetric information is less problematic when a 

firm has a higher degree of tangible assets. This implies that firms with high tangibility have better 

access to debt. Thus, the pecking order theory would imply a positive relation between leverage and 

tangibility.  

 
H4-B (Pecking Order Theory): Tangibility is positively correlated with leverage 

 

Several studies have found that the relationship between tangibility and debt differ depending on debt 

maturity. The main finding is a positive relationship with long-term debt and a negative with short-

term debt (Bevan and Danbolt, 2000; Chittenden et. al., 1996; Michaelas et.al., 1999). Bevan and 

Danbolt (2000) mention that this is evidence of the maturity matching principle, where long-term 

debt is used to finance fixed assets, which tend to be tangible, and short-term debt is used for non-

fixed assets. In addition, Stohs and Mauer (1996) state that short-term debt may be issued without the 

use of collateral, which is rare for long-term debt. Furthermore, Chittenden et al. (1996) reasons that 

firms deprived of the ability to pose collateral will have to resort to short-term debt, as they often 

require less collateral. Therefore, the hypothesis is as follows. 
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H4-C (Trade-Off Theory & Pecking Order Theory): Tangibility is negatively correlated with short-
term leverage 

 

When collateral is provided, lenders make larger loans, offer longer maturities, reduce the interest 

rates and finance riskier borrowers (ECB, 2009). This has important implications for the firms in the 

high-growth sample. This is because adverse selection and moral hazard problems might be larger 

(Michaelas et al., 1999). Smaller firms are also perceived as riskier and have less credit history. This 

means that banks demand more collateral (Stiglitz & Weiss, 1981). Furthermore, it has been shown 

that when borrowers are perceived as riskier, loans are more collateralized (Berger et al., 2011; 

Jimenez et al., 2006). Additionally, when the lender is young with low credit history, the signalling 

effects of collateral is of higher importance (ECB, 2009). Hence, it is argued that high-growth firms 

will try to provide collateral to signal a high likelihood of repayment. Thus, the hypothesis is the 

following. 

 
H4-D (Trade-Off Theory & Pecking Order Theory): The additional impact of being a high-growth 

firm is positive, given an increase in tangibility 
 

5.1.5 Effective Tax Rate 

Interest payments are tax-deductible. This is the central element of the trade-off theory (Brealey et 

al., 2014). As such, debt holds the advantage over equity since it reduces taxes. Hence, higher tax 

rates should increase the benefit of leverage and firms with higher tax rates should thus raise more 

debt (DeAngelo & Masulis, 1980; Fama & French, 2002; Frank & Goyal, 2009). As long as the cost 

of financial distress remains low, higher tax rates should increase the marginal benefit of debt (Lopéz-

Gracia & Sogorb-Mira, 2008). Lopéz-Gracia and Sogorb-Mira (2008) found support for the trade-off 

theory with a positive correlation between the effective tax-rate and leverage. Other studies have 

found a negative, but insignificant, relationship (Michaelas et al., 1999). Thus, the trade-off 

hypothesis is: 

 
H5-A (Trade-Off Theory): The effective tax rate is positively correlated with leverage 

 

5.1.6 Non-Debt Tax Shield 

Depreciation costs shield earnings from taxation in the same way as interest payments does. Thus, 

given the central role of debt tax shields in the trade-off theory, the amount of non-debt tax shield 

should also matter. DeAngelo and Masulis (1980) showed that a profitable firm with little non-debt 

tax shield ought to utilize more debt. This is because the tax advantage from non-debt tax shield can 
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be considered as a substitute for the tax shield from interest payments. Their argument is built on the 

fact that profits and losses are asymmetrically taxed, meaning that profits are taxed more than losses 

are subsidized. Additionally, Wanzenried (2002) showed that when depreciation increased, the tax 

advantage of debt decreased. It can be understood that firms can realize the same benefits without 

incurring actual debt. This benefits firms as they avoid the drawbacks of increased leverage 

(Michaelas et al., 1999). Consequently, the hypothesis is. 

 
H6-A (Trade-Off Theory): Non-debt tax shields are negatively correlated with leverage 

 

5.1.7 Growth Opportunities 

Growth opportunities are defined as the ratio of intangible asset to total assets (Cole, 2013; Michaelas 

et al. 1999). The rationale is that a higher degree of intangible assets, will entail a higher potential for 

future growth. Firms with more growth opportunities will have higher expected costs of financial 

distress, given that the value from intangibles are hard to realize and may be lost in case of default 

(Cole, 2013). Due to the cost of financial distress, firms with intangible assets should have lower 

leverage ratios, according to the trade-off theory. 

 
H7-A (Trade-Off Theory): Growth opportunities are negatively correlated with leverage 

 

Previous studies have found support for a positive relationship between leverage and growth 

opportunities (Chittenden et al., 1996; Degryse et al., 2012; Michaelas et al., 1999; Sogorb-Mira, 

2005). Michaelas et al. (1999) argued that firms that have opportunities to grow fast in the future are 

assumed to have a higher information asymmetry, when combined with the reluctance of giving up 

control, managers are hesitant to issue equity. These firms are also more likely to lack retained 

earnings, meaning that external finance is needed. Hence, they will have to acquire debt. Therefore, 

the hypothesis is the following. 

 
H7-B (Pecking Order Theory): Growth opportunities are positively correlated with leverage 

 

5.1.8 Net Debtors 

Net debtors is account payables (trade debt) less account receivables (trade credit), divided by total 

assets. If the variable is negative, AR exceeds AP, meaning that the firm is lending money to its 

customers for free. There are two main ways to mitigate this negative cash-flow effect: increase short-

term borrowing or postpone payments (Michaelas et al., 1999).  
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Degryse et al. (2012) find a positive relationship between net debtors and both long- and short-term 

debt, although the relationship is significantly higher for short-term debt. A probable explanation for 

this is the maturity matching principle, which means that the maturity of the liability is matched to 

the life-span of the asset. Furthermore, they suggest that banks use the fixed surplus in trade credit as 

collateral when issuing long term debt. Therefore, they argue that the variable is a proxy for liquidity 

and firm risk. Costs of illiquidity include worsening a firm’s reputation among customers, suppliers 

and lenders. But the ultimate cost is bankruptcy.  

 

When applying the trade-off theory, the surplus of cash from trade credit can be viewed as important 

when acquiring debt. The risks from illiquidity are well-known among lenders, and firms with poor 

liquidity might receive worse conditions or be denied loans altogether. On the contrary, firms with 

good liquidity will have lower bankruptcy costs and therefore receive better conditions and benefit 

more from the tax shield (Degryse et al., 2012).  

 
H8-A (Trade-Off Theory): Net debtors is positively correlated to leverage 

 

When using the pecking-order, the view is the opposite. It is desirable to generate cash from a surplus 

in trade credit. Degryse et al. (2012) mean that it sits high on the preference list. Consequently, firms 

would rather use this surplus than debt, especially short-term debt. An increase in net debtors would 

therefore, everything else equal, lead to a decrease in debt. 

 
H8-B: (Pecking Order) Net debtors is negatively correlated to leverage 

 
H8-C: (Trade-Off & Pecking Order Theory) The correlation coefficient for net debtors is more 

negative concerning short-term debt 
 
5.1.9 High-Growth Firms 

High-growth firms have certain features that will impact leverage. For instance, they are smaller, 

younger and more unpredictable to assess for outsiders (Lopéz-Gracia & Puente, 2012). Smaller firms 

also exhibit higher information asymmetry towards creditors (Norton, 1991). Furthermore, growth is 

tightly connected to innovation, even in traditional industries associated with low innovation. 

According to OECD (2002, p. 53) innovation “is a core element in the growth process, but it is 

expensive and risky”. Moreover, Vos et al. (2007) suggested that high-growth firms have a greater 

need for external financing. In their SME study, 21% of the firms that answered that growth was their 
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main objective stated that the availability of financing was an issue, compared to 1.3% of the firms 

which did not have growth as the main objective. 

 

When considering the trade-off theory, the main differentiator for the high-growth firms is the 

increased cost of financial distress. Cole (2013) argued that their higher cost of financial distress may 

stem from that a higher degree of their value is derived from future earnings. But also, that the value 

often is in the form of intangible assets. Thus, given a default, more value would be destroyed. The 

authors see this as a reasonable explanation, as it is easy to see that a financier would like to know 

how much of a firm’s value remains after a potential bankruptcy. Due to the difficulties regarding 

that fact, they will be reluctant to provide loans. Consequently, we predict that the effect of being a 

high-growth firm will lead to a negative impact on leverage. 

 
H9-A: (Trade-Off Theory) The additional effect of being a high-growth firm has a negative impact on 

leverage 
 
In the pecking-order view, asymmetric information is the main consideration. Michaelas et al. (1999) 

discussed the effects of having growth opportunities in the light of both asymmetric information and 

agency costs. Using the rationale of Myers (1977), they state that firms with opportunities to grow 

should employ less debt. Imagine a firm that finances an investment using equity and debt by taking 

up a loan, a firm that also has a management team that maximises their own wealth. If faced with two 

investment opportunities consisting of one high-risk and one low-risk, given the limited upside of the 

lender and the limited downside of the borrower, the high-risk project will be chosen. Consequently, 

equity holder’s wealth will increase at the expense of the lender. Furthermore, Barnea et al. (1981) 

stated that when information asymmetry is greater, agency problems are more severe. Thus, in 

anticipation of this behaviour, we believe lenders to be less willing to provide high-growth firms with 

debt. 

 
H9-B: (Pecking Order Theory) The additional effect of being a high-growth firm has a negative 

impact on leverage 
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5.1.10 Control Variables 

As factors besides firm characteristics affect capital structure, this study will include time dummies 

as control variables. This is because, for SMEs and private firms, leverage has been shown to be time 

dependent. In previous studies, it has been estimated using dummy variables for each year (Michaelas 

et al., 1999; Shyam-Sunder & Myers, 1999; Song, 2005). Thus, leverage is hypothesized to be time 

dependent. 

 
H10-A: Leverage is time dependent 

 

5.2 Summary of Hypotheses 

Table 5. Summary of Hypothesis  

Variable Hypothesis 

Profitability 
H1-A (ToT): Profitability is positively correlated with leverage 

H1-B (PoT): Profitability is negatively correlated with leverage 

Size 
H2-A (ToT): Size is positively correlated with leverage 

H2-B (PoT): Size is positively correlated with leverage 

Age 
H3-A (ToT): Age is positively correlated with leverage 

H3-B (PoT): Age is negatively correlated with leverage 

Tangibility 

H4-A (ToT): Tangibility is positively correlated with leverage 

H4-B (PoT): Tangibility is positively correlated with leverage 

H4-C (ToT): Tangibility is negatively correlated with short-term debt 

H4-D (ToT & PoT): The additional impact of being a high-growth firm is positive, given an increase in tangibility 

Effective Tax Rate H5-A (ToT): The effective tax rate is positively correlated with leverage 

Non-Debt Tax Shield H6-A (ToT): Non-debt tax shields are negatively correlated with leverage 

Growth Opportunities 
H7-A (ToT): Growth opportunities are negatively correlated with leverage 

H7-B (PoT): Growth opportunities are positively correlated with leverage 

Net Debtors 

H8-A (ToT): Net Debtors is positively correlated to leverage 

H8-B (PoT): Net Debtors is negatively correlated to leverage 

H8-C: (ToT & PoT) The correlation coefficient for net debtors is more negative concerning short-term debt 

High-Growth 
H9-A: (ToT) The additional effect of being a high-growth firm has a negative impact on leverage 

H9-A: (PoT) The additional effect of being a high-growth firm has a negative impact on leverage 

Control Variables H10-A: Leverage is time dependent 
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5.3 Discussion of Explanatory Variables 

To construct the hypotheses, the explanatory variables outlined in Table 4 were used. Some were 

directly observable while some had to be constructed by using proxies. The benefit of proxies is that 

they enable the use of variables that otherwise are impossible to observe. However, no proxies are 

perfect. They contain constraints and potential miss-measure, which could decrease the validity of 

the study (Bryman & bell, 2011).  

 

Intangible assets scaled by total assets is used as a proxy for growth opportunities (Cole, 2013; 

Degryse et al., 2012; Michaelas et al., 1999; Sogorb-Mira, 2005). Although, none of the mentioned 

studies discuss the shortcomings of the proxy. The authors acknowledge that the it can be criticized 

for being to blunt. This can be exemplified by looking at AB Previa, a firm active in alcoholic 

rehabilitation. During 2014-2018 they had an average of 22% intangible assets, while having a sales 

CAGR of 4.5%. This shows that a high degree of intangibles may not be a good measure of growth 

opportunities. Rather, factors such as government spending or forecasted growth rate of the industry 

may be better proxies. The authors acknowledge that this anecdotal evidence is not statistically 

significant, but it shows the inherent difficulties in using proxies. 

 

Tangibility, a proxy for ability to pose collateral, can also be criticised. Firstly, the fact that all tangible 

assets would be considered as good collateral is simply wrong. Envision the difference between prime 

commercial real estate and a highly specific machine. Furthermore, a firm that lacks intangible assets, 

will by definition have a high degree of tangible assets. This will not translate into a strong ability to 

pose collateral, despite this, it is used by several previous studies, see Table 2. Thus, it is also included 

in this paper.  

 

Michaelas et al. (1999) mentions that when measuring variables that cannot be measure, like this 

study does, proxies has to be used. The problem for this, is that they are arbitrarily calculated. 

However, this is a common problem in small business research and something that all comparable 

studies experience. The authors argue that the problem of this is reduced since all proxies are used in 

previous studies and that the use of them increases the comparability. Further, we argue that the 

essence of this problem is captured by Box (1979, p. 424) “all models are wrong, but some are useful”. 
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6 Data Description & Representativeness 

This chapter will discuss the data’s quality and reliability. Following that, the dependent variables 

are introduced. To conclude, the data selection process is presented. 

 

6.1 Data Quality 

This study utilizes accounting data collected from Retriever, which is a well-known provider of 

business information in the Nordic region. Retriever gathers data from Swedish authorities, such as 

the Swedish Tax Agency and the Swedish Companies Registration Office (personal communication, 

March 18,  2020). Accounting data is subject to a variety of controls, such as internal and external 

auditing (Kinserdal et al., 2017). It means that the figures are controlled and can be verified, an 

important property when conducting research. This enables it to be repeated which contributes to the 

study’s validity (Bryman & Bell, 2011).  

 

However, accounting data has shortcomings. Accounting principles may differ between countries, 

which makes it difficult to compare data across geographies. For example, the U.S. accounting 

standard, the US GAAP, is not approved in Sweden (Årsredovisningslagen, 1995). The principles 

can also differ depending on a firm’s size. In Sweden, the IFRS standard is used by large firms. 

However, there is a simplified accounting policy, K3, which may be used by firms that have had less 

than 50 employees, 25 SEKm in total assets or 50 SEKm in revenue during the last two years 

(Årsredovisningslagen, 1995).  

 
K3 differs from the IFRS standard, the other applied accounting standard in Sweden. For instance, 

according to the IRFS, goodwill is impairment-tested and has a potentially infinite lifespan. But in 

K3, goodwill is amortized annually and has a maximum lifespan of 10 years (PWC, 2016). Since an 

impairment test requires a valuation based on management estimates, it is not objective, which is 

another drawback of accounting data. This degree of subjectivity may also have an impact when 

valuing assets and liabilities at fair value, a growing trend in accounting. This is potentially worsened 

by management incentives, causing them to provide biased estimates. Furthermore, to ensure the 

study’s validity, it is important to control for changes in accounting policies and any impact that might 

have on the reported accounting numbers (Kinserdal et al., 2017). However, no dramatic changes 

have occurred during 2010-2018. 
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Lastly, seasonal effects are also a concern and may be enlarged since private firms only present their 

numbers once a year. This can be exemplified by a firm from the sample, Däckia AB, a retailer of car 

tires. It generates the majority of its sales during February/March. In the months prior, it builds up 

inventory which grows their asset base significantly, financed with accounts payable and bank credit. 

Short-term and total debt will increase with the same amount, but the ratio of short-term debt will 

increase. According to its finances from the 31st December, Däckia will appear to be highly levered. 

However, when the inventory is sold, and the creditors repaid, the debt ratio will decline. This shows 

that a firm’s leverage naturally will vary over the course of a year. However, the authors argue that 

the effect is averaged out and negligible as a result of the large data-set.  

 

6.2 Sample Selection 

In this section, the process of gathering the sample and subsample is presented, summarised in Table 

6. The sample contain all firms that meet our criteria, which henceforth will be referred to as the total 

sample. The subsample contains all firms classified as high-growth. It will be referred to as the high-

growth subsample. 

  

Table 6. Data Gathering Process 

Step Action Number of Firms  

1 Accounting data for all Swedish LLC’s, active during the year 2010 707 103 

2 Exclude firms with listed equity during the years 2010-2018 705 287 ( - 1 816) 

3 Exclude firms in the following subsectors: Bank, finance & insurance, holding companies, 
embassies, public institutions, workers unions, hospitals and universities.  670 157 (- 35 130) 

4 Exclude firms with less than 10 employees and less than 10 SEKm in revenue for the year 2010 18 983 (- 651 174) 

5 Exclude firms with missing data and a group parent registered in a foreign country  (-9 025) 

6 Total sample 9 958 

7 High-growth subsample 1 359 

 

6.2.1 Total Sample 

The collection of data was done from Retriever, enabled by their advanced search function. The unit 

of analysis is the firm. Thus, the firms used in the analysis may be independent or part of a group of 

companies. As long as the firm fulfilled the criteria listed in Table 6, it was included (Delmar et al., 

2001). The time-period 2010-2018 was chosen because it was the latest and longest available, which 

maximizes the benefits of using panel data (Baltagi, 2005). 
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Firms in the subsector bank, finance & insurance were excluded because they operate under strict 

capital regulations and their capital structures are inherently different compared to other firms 

(Degryse et al., 2012). Furthermore, their leverage is highly influenced by the level of deposits (Rajan 

& Zingales, 1995). This subsector is excluded in previous research (Bevan & Danbolt, 2000; Fama 

& French, 2002; Rajan & Zingales, 1995; Sogorb-Mira, 2005). Holding companies were excluded 

based on the assumption that they are not actively involved in capital structure optimizing decisions 

(Sogorb-Mira, 2005). The decision to exclude embassies, public institutions, workers unions, 

hospitals and universities was due to the intervention of the Swedish government and the absence of 

pure commercial activities (Degryse et al., 2012). 

 

Firms with less than 10 employees or 10 SEKm in revenue during 2010 were removed. This threshold 

was chosen to remove the smallest firms. There is no consensus in previous research as to what 

threshold to use. It was decided upon to facilitate a large number of firms, while at the same time 

excluding firms deemed too small. This mitigates the small enterprise bias, which is that relative 

sales measures will be skewed towards smaller firms (Eurostat & OECD, 2007). Furthermore, firms 

owned by foreign entities were excluded due to the lack of data regarding their ownership structure 

and identity of the group parent.  

 

Firms with missing data due to errors in the database were also removed (Degryse et al., 2012). The 

data provider, Retriever, states that errors in their data exists and is to be expected when gathering 

large amounts of data over a longer time-period (personal communication, March 18,  2020). Some 

previous studies use multiple imputation (Frank & Goyal, 2009) but the authors decided not to. Our 

regressions were done using unbalanced panel data, which is common in recent capital structure 

research (Frank & Goyal, 2009). This meant that firms that were de-registered during the time-period 

were included. This avoids the survivorship bias, created by removing failing firms that performed 

poorly. 

 

To deal with outliers, the sample was winsorized at the 1st and 99th percentiles. It is a statistical 

method that sets the values outside the cut-off mark to the last value inside (Tukey, 1962). The result 

can be seen in Table 8. This method has gained popularity in recent studies (Bevan & Danbolt, 2000; 

Frank & Goyal, 2008). Another frequently used method is to remove outliers using a rule of thumb, 
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where a cut-off mark is set for each variable (Frank & Goyal, 2008). The authors opted against latter 

method as it was considered arbitrary.  

 

The authors are aware of the fact that the thresholds and selection criteria have decreased the sample’s 

representativeness, with respect to the average Swedish firm. This was a conscious decision to remove 

firms that were deemed too far off from the firms that the major capitals structure theories have in 

mind when making predictions. The authors argue that when Myers envisioned a firm that uses a 

pecking-order mindset, he did think about a bank that is tightly regulated and uses deposits as 

financing. Thus, removing them from the sample makes the study more relevant. 

 

6.2.2 High-Growth Subsample  

To classify firms as high-growth, a modified method described by Delmar et al. (2003) was used. It 

meant that firms ranking in the top 10% in relative employment growth or relative sales growth for 

the period 2010-2018, were considered high growth. Sales growth was chosen as it is the common 

perception of growth and natural target to increase for companies. In addition, employee growth was 

used to capture an alternative growth path where firms deliberately expand their business. It is 

included to account that firm growth is heterogenous as argued by Delmar et al. (2003). Still, a firm 

expanding its employee base must at some point increase its sales to stay alive. Hence, an overlap pf 

about 70% is observed.  

 

By using a top percentile measure, the replicability of the study is ensured. Regardless of the 

economic climate, it will always be possible to identify the same ratio of high-growth firms. This 

would not be possible if classifying firms based on achieving a certain growth rate. Furthermore, our 

measure captures growth in both sales and employment. They are the two recommended variables to 

measure, according to Eurostat and OECD (2007). The main problem with using relative growth 

measures is the small enterprise bias. It will ascribe higher growth to smaller firms, which is an 

important trade-off in choosing how to classify high-growth firms. We mitigate this bias by using a 

size threshold, as it will prevent the sample from becoming too skewed against smaller firms (Eurostat 

& OECD, 2007).  

 

One limitation with the measure is that it does not consider firms that are de-registered. In theory, 

this means that firms that grow fast in the beginning of our time-period might be missed, if they are 
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de-registered. This might create a survivorship bias. There is no way of mitigating this fact. However, 

we argue that the effect is negligible. 

 

6.3 Dependent Variables 

The purpose of the dependent variables is to capture a firm’s capital structure. However, there is no 

universally used measure of leverage, see Table 7, and a wide range has been used in previous studies 

(Welch, 2011). The problem is touched upon by Harris and Raviv (1991, p. 331), “a word of caution 

is in order. The interpretation of the results must be tempered by an awareness of the difficulties 

involved in measuring both leverage and the explanatory variables of interest.”  

 

One affecting factor is the availability of market values, since measures can be based on market or 

book values (Lööf, 2003). As this paper focuses on private firms, it will use book values. Titman and 

Wessels (1988) argued that the lack of market values of debt causes little misspecification. The 

argument was based on the finding of Bowman (1980), who showed that the correlation between 

market- and book values of debt is high. Furthermore, the authors have no reason to suspect that the 

differences between market- and book values of debt is correlated with any of our explanatory 

variables. Thus, it causes no obvious endogeneity bias (Titman & Wessels, 1988).  

 

Rajan and Zingales (1995) argue that a study’s purpose should influence what measure to use. For 

example, when concerning what claims debt- and equity holders have, the best measure is total debt 

relative to firm value. Studies can also view leverage as a proxy for transferring control during 

financial distress. In these studies, flow measures such as interest coverage ratio are preferred.  

 

Table 7. Leverage Measures  

 Measure Advantage Disadvantage 

 Total Liabilities /  
Total Assets  

• Broad definition, since all liabilities are considered.  
• Measures what is available for shareholders in the case of 

bankruptcy.  

• May overstate leverage, since no liabilities are 
excluded  

 Financial Debt /  
Total Assets 

• Only include financial liabilities 
• Measure leverage in a more  

• Unevenly affected by trade credit, since it is 
excluded in the numerator but not in the 
denominator 

 Financial Debt / 
Capital 

• Considered the best measure of a firms financing decision 
since it uses market values  • Requires market values 

 EBIT /  
Interest Expense 

• Measures the risk that the shareholders cannot make the 
fixed debt payments forfeits control 

• Assumes that short-term liabilities will be rolled 
over 

 Used in this study   

 Not used in this study  
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The leverage measure used in this paper is total liabilities/total assets. It is, together with financial 

debt/total assets, the most frequently used measures in recent capital structure research (Welch , 

2011). The difference between them in whether to include non-financial liabilities or not. This 

measure was chosen due to the inherent flaws in financial debt/total assets. Welch (2011) argues that 

the flaw is created by not differentiating between an increase in non-financial liabilities or in equity. 

It is unclear if non-financial liabilities ought to be seen as debt or not, but it should certainly not be 

considered as equity (Welch, 2011). The measure moves away from what leverage actually is. Welch 

(2011, p. 1) defines leverage as “the sensitivity of the value of equity ownership with respect to 

changes in the underlying value of the firm”. Equity is the security that matters when it comes to 

leverage and all types of financing that is not equity, will by definition create leverage.  

 

However, the authors acknowledge that non-financial liabilities should be excluded when it is also 

excluded in the denominator, such as when using capital, defined as financial debt plus equity. 

However, that measure requires market values. Some other critisism towards the measure is that due 

to the inclusion of liabilities that are not interest-bearing, it may indicate higher leverage than studies 

using different leverage measures. Furthermore, the main argument in the trade-off theory, the tax 

deductibility of interest payments, is made less valid. This is of special concern to the short-term debt 

measure, since short-term debt tends to be interest-bearing to a lower degree. Therefore, robustness 

checks where conducted by running the regressions using financial debt. This was done to test and 

compare the impact of the definition used.  

 

To gain a further understanding regarding the leverage choice of private Swedish firms, total 

liabilities will be divided into short-term and long-term liabilities depending on their maturity. Thus, 

the measures that will be used are total debt, short-term debt and long-term debt. This is because an 

analysis based solely on total debt may shade the critical differences that exist between debt of 

different maturities (Bevan & Danbolt, 2000; Michaelas et al., 1999).  
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6.4 Sample Description 

Table 8. Descriptive Statistics of Main Sample, post Winsorization  

 
 

The high-growth firms have an average of about 5 percentage points more short-term debt, see Table 

9. This difference is consistent across all years. The fact that short-term debt makes up a significant 

part of total debt shows the importance of decomposing leverage measures according to maturity. 

Furthermore, why the high-growth firms have more short-term debt might be explained by a higher 

degree of information asymmetry. Ortiz-Molina and Fabiana Penas (2008) stated that higher 

information asymmetry leads to higher levels of short-term debt.  

 
Table 9. Development of Dependent Variables and as Percentage of Total Debt 

 
 

When looking at long-term debt, the relationship is the opposite. The high-growth firms average about 

10%, compared to 11% for the total sample. Also, the spread in total debt is principally unchanged 

Variable  Obs Mean Std.Dev. Min Max

Profitability 89 178 11.9% 14.9% -32.6% 59.2%

Tangibility 89 139 19.0% 22.1% 0.0% 86.2%

Age 89 631 26 17 3 90

Size (total assets) (SEKm) 89 179 78 130 220 644 3 039 1 746 718

Size (sales) (SEKm) 89 180 126 452 262 848 10 696 1 931 210

Non-Debt Tax Shield 89 109 3.6% 4.3% 0.0% 19.6%

Effective Tax Rate 89 091 15.8% 20.1% -59.2% 111.0%

Growth Opportunities 88 700 1.1% 4.0% 0.0% 28.5%

Net debtors 89 143 -10.4% 17.1% -57.8% 33.1%

Short-Term Debt Ratio 89 180 48.3% 21.5% 7.4% 97.0%

Long-Term Debt Ratio 88 893 10.9% 15.9% 0.0% 67.0%

Total Debt Ratio 88 893 59.2% 21.0% 12.0% 98.7%

Dependent Variable Sample 2010 2011 2012 2013 2014 2015 2016 2017 2018

Total 48.5% 48.0% 47.7% 47.2% 47.2% 47.6% 48.4% 49.2% 49.4%

High-Growth 53.1% 52.7% 52.4% 51.6% 51.9% 52.3% 53.5% 54.3% 54.9%

Total 11.9% 11.5% 11.3% 11.2% 10.7% 10.4% 10.3% 10.3% 10.1%

High-Growth 11.0% 10.7% 10.5% 10.6% 10.4% 10.1% 9.5% 9.6% 9.3%

Total 60.4% 59.7% 59.1% 58.4% 58.0% 58.1% 58.8% 59.6% 59.5%

High-Growth 64.1% 63.4% 63.0% 62.3% 62.4% 62.5% 63.1% 63.8% 64.2%

Total 80.2% 80.6% 80.8% 80.7% 81.4% 81.9% 82.4% 82.7% 83.0%

High-Growth 82.8% 83.0% 83.2% 82.8% 83.2% 83.7% 84.9% 85.0% 85.5%

Total 19.7% 19.3% 19.1% 19.1% 18.5% 18.0% 17.5% 17.3% 17.0%

High-Growth 17.1% 16.9% 16.7% 17.0% 16.7% 16.1% 15.0% 15.0% 14.5%

Long-Term Debt

Total Debt

Short-Term Debt, 
% of Total Debt

Long-Term Debt,
% of Total Debt

Short-Term Debt
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during the period. The high-growth firms’ combination of higher short-term debt and higher total 

debt is peculiar. If it is assumed that short-term debt is inflated by information asymmetry, it should 

also lead to lower total leverage (Sogorb-Mira, 2005). One noticeable trend is that the firms in both 

samples seem to shift their capital structure towards short-term debt. The trend is driven by a 

simultaneous increase in short-term debt and a decrease in long-term debt, seen in Table 9. The 

authors can conclude that short-term debt is by far the most prominent source of debt for both 

samples, as it accounts for more than 80% of total debt in both samples during all years. This has 

empirical support as Song (2005) also found this.  

 

Looking at profitability, the high-growth firms enjoy a consistently higher level, see Table 10. 

However, the authors were surprised that the high-growth did not increase their profitability when 

considering the improved economics of increasing in size. Net debtors show a negative coefficient 

for both samples in all years, meaning that they carry more receivables than payables. Thus, the firms 

in our sample are being used by their customers for free credit. However, no more analysis regarding 

this was done. In 2010, the high-growth firms are smaller in both total assets and sales. This is 

expected as relative growth is measured. Likewise, a much higher growth of those firms is observed. 

They increased total assets by 2.66x and revenue 3.13x, compared to 1.44x and 1.51x for the total 

sample. Furthermore, the fast-growing firms are younger, 6 years on average. Lastly, when looking 

at growth opportunities, it is observed that they are higher for the firms in the high-growth sample. 

This indicates that intangible assets may be useful in predicting growth opportunities, despite 

previously mentioned issues. 
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Table 10. Development of Explanatory Variables  

 
 

The firms in the total population carry a higher degree of tangible assets, seen in the variable 

tangibility. One reason for this discrepancy is the higher ratio of firms in the sector Manufacturing & 

Industry, seen in Table 11. A more equal distribution is noted in industries that are less asset-heavy. 

Tangibility shows a declining trend throughout the whole period. This indicates that tangible assets 

are becoming less important. A fact that does not surprise the authors given global trends such as 

outsourcing and digitalization. Lastly, it is noted that the industries normally considered to be asset-

heavy, do in fact carry more long-term debt, such as Transport & Storage and Food Production, see 

Appendix 2. 

 

 

 

 

 

 

 

 

Explanatory Variable Sample 2010 2011 2012 2013 2014 2015 2016 2017 2018

Total 12.6% 12.9% 11.0% 10.7% 11.5% 12.3% 12.4% 12.2% 11.5%

High-Growth 13.1% 15.0% 13.3% 13.1% 13.6% 14.6% 14.9% 14.5% 13.2%

Total 20.6% 20.2% 19.8% 19.4% 19.0% 18.5% 18.2% 17.9% 17.5%

High-Growth 18.0% 17.7% 17.3% 17.2% 16.9% 16.4% 15.9% 15.8% 15.5%

Total 3.8% 3.8% 3.8% 3.7% 3.6% 3.4% 3.4% 3.3% 3.3%

High-Growth 3.8% 3.7% 3.7% 3.5% 3.5% 3.4% 3.4% 3.4% 3.5%

Total 18.8% 18.0% 16.2% 15.5% 15.0% 15.0% 15.1% 14.7% 14.3%

High-Growth 18.1% 17.8% 17.2% 15.3% 15.6% 15.5% 15.6% 14.3% 13.8%

Total -10.5% -10.4% -10.5% -10.5% -10.2% -10.2% -10.3% -10.4% -10.1%

High-Growth -13.2% -13.3% -13.6% -13.5% -13.2% -13.4% -13.0% -13.0% -12.4%

Total 22 23 24 25 26 27 28 29 30

High-Growth 16 17 18 19 20 21 22 23 24

Total 66.6 70.2 71.5 73.2 76.9 81.0 85.7 90.6 95.9

High-Growth 56.2 64.7 70.7 77.6 87.7 102.1 115.4 132.1 149.1

Total 104.4 112.5 114.4 116.9 123.7 131.8 138.8 147.4 155.7

High-Growth 83.6 102.6 117.5 133.6 154.3 178.8 204.4 231.8 263.3

Total 1.1% 1.1% 1.1% 1.1% 1.0% 1.0% 1.0% 1.0% 1.0%

High-Growth 1.6% 1.7% 1.8% 1.9% 1.7% 1.8% 1.9% 2.1% 2.3%

Age

Profitability

Tangibility

Non-Debt Tax Shield

Effective Tax Rate

Net Debtors

Size - 

Total Assets (SEKm)

Size - 

Revenue (SEKm)

Growth Opportunities
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Table 11. Percentage of Sample and Tangibility per Industry 

 
 

Table 12 provides some interesting characteristics of the typical firm in the two samples. The three 

most common industries are Construction, Manufacturing & Industry and Wholesale. A conclusion 

from this is that the common conception that high-growth firms are high-tech firms do not resonate 

with our data. It is evident from the fact that only 4.3% of the firms are in the industry Data, IT & 

Tele. It is also evident that there are no large discrepancies regarding the distribution of employees 

and sales among the industries. 

 

 

 

 

 

 

 

Industry Total sample High-growth Total sample High-growth

Manufacturing & Industry 20.0% 19.6% 23.2% 21.8%

Construction 18.3% 17.7% 13.8% 13.7%

Wholesale 13.5% 14.0% 10.4% 9.8%

Retail 6.9% 7.1% 15.7% 16.5%

Transport & Storage 6.8% 6.5% 45.7% 42.6%

Hotel & Restaurant 5.5% 5.2% 30.7% 37.6%

Data, IT & Tele 3.7% 4.3% 4.1% 4.5%

Real Estate 3.7% 4.0% 24.0% 19.5%

Healthcare 3.0% 2.8% 19.3% 17.1%

Technical Consultancy 2.5% 2.8% 6.4% 4.6%

Business Services 2.1% 2.1% 14.1% 10.3%

Legal, Finance & Consulting 2.1% 2.0% 4.8% 3.4%

Food Production 1.8% 1.6% 31.1% 34.7%

Repair & Installation 1.8% 1.8% 15.7% 17.4%

Education & Research 1.6% 1.8% 11.4% 15.8%

Advertising & PR 1.3% 1.5% 4.5% 2.5%

Staffing & Employment 1.2% 1.7% 4.4% 3.6%

Media 0.9% 0.7% 6.9% 12.1%

Agriculture & Forestry 0.8% 0.5% 45.4% 23.9%

Sewage, Waste, Electricity & Water 0.7% 0.5% 47.1% 35.2%

Culture, Entertainment & Leisure 0.7% 0.7% 45.9% 40.8%

Rental & Leasing 0.6% 0.4% 42.4% 44.4%

Travel & Tourism 0.4% 0.4% 5.2% 0.9%

Other Consumer Services 0.2% 0.3% 22.1% 5.0%

Total 100% 100%

Percentage of Sample Tangible Assets / Total Assets
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Table 12. Top 10 Most Populated Industries, with Share of Employees and Sales 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

Industry Total High-growth Total High-growth Total High-growth

Manufacturing & Industry 20.0% 19.6% 19.4% 19.4% 19.7% 17.6%

Construction 18.3% 17.7% 14.7% 14.5% 13.5% 11.3%

Wholesale 13.5% 14.0% 14.0% 16.3% 18.6% 15.0%

Retail 6.9% 7.1% 5.8% 5.4% 5.7% 6.7%

Transport & Storage 6.8% 6.5% 6.8% 9.6% 7.4% 8.3%

Hotel & Restaurant 5.5% 5.2% 4.7% 4.4% 3.5% 3.0%

Data, IT & Tele 3.7% 4.3% 4.2% 5.0% 2.9% 3.4%

Real Estate 3.7% 4.0% 3.6% 4.0% 3.1% 3.2%

Healthcare 3.0% 2.8% 4.5% 4.1% 3.2% 5.6%

Technical Consultancy 2.5% 2.8% 2.0% 1.7% 1.4% 1.3%

Total 83.9% 84.0% 79.7% 84.4% 79.0% 75.4%

Percentage of Firms Percentage of Employees Percentage of Sales
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7 Methodology 

The chapter presents and argues for chosen methodology. The chapter commences with a short 

discussion on why panel data was chosen. The process of choosing the appropriate econometric 

model is then described and the chapter concludes by addressing potential concerns of the models. 

 

7.1 Why Panel Data 

This study utilizes panel data, or longitudinal data. Panel data methods are used when dealing with 

samples containing both cross-sectional and time-series observations, where the same cross-sectional 

unit is followed over time (Wooldridge, 2012). In this study, the cross-sectional units are the 9 958 

firms followed during the nine-year time-period 2010-2018. The sample is unbalanced and 

denominated as a firm level panel data set characterized by a large N and small T.  

 

Panel data offers several benefits. The main being the ability to account for unobserved heterogeneity 

among individuals (Baltagi, 2005). In the context of this study, the individuals are the private firms. 

The unobserved heterogeneity, or unobserved firm-specific effects, may take the shape of different 

CEO capabilities (Berger & Udell, 2006) or owner characteristics (Ang, 1992; Cole, 2013). The usage 

of panel data offers one, to a certain extent, to control for this. Moreover, panel data offers greater 

variation, increased degrees of freedom and less collinearity (Park, 2011).  

 

Panel data will also mitigate the causes of endogeneity, a pressing concern in corporate finance 

studies. It occurs when a correlation is present between the regressors and the error terms (Baltagi, 

2005). An example is the omitted variables bias which occurs when a model leaves out relevant 

variables that end up in the error term. Subsequently, the model will attribute the effects of the missing 

variables to the included ones. Panel data makes it possible to control for the time-invariant 

unobserved heterogeneity in the error term and partly mitigate endogeneity issues (Wooldridge, 

2012). Among other concerns, this will be discussed in greater detail in section 7.3.  

 

7.2 Panel Data Models 

7.2.1 Traditional Linear Models 

The Ordinary Least Squares (OLS), Fixed Effects (FE) and Random Effects (RE) have been the 

models of choice in the benchmark studies, see Table 2. The FE and RE have been preferred over the 
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OLS, except for Cole (2013). The OLS is the most well-known model and rests on the assumptions 

seen in Table 13. Assumption 1-5 are needed to establish the unbiasedness of the OLS. If all six 

assumptions are fulfilled, the OLS can be stated to be the best linear unbiased estimator (BLUE) 

(Park, 2011). The FE and RE rest on the same assumptions but with additional considerations, 

presented later on in the section. 

 

Table 13. OLS Assumptions  

Assumption Description 

(1) Linearity The dependent variable is a linear function of the independent variables and error terms 

(2) Exogeneity  The error terms have an expected value of zero given any value of the regressors  

(3) No Autocorrelation The error terms are not correlated with each other 

(4) Not Stochastic The independent variables are fixed without measurement errors 

(5) No Multicollinearity There are no exact linear relationships among the independent variables  

(6) Homoscedasticity The error terms have the same variance  

Note: Adapted from Park (2011). 

 

When using panel data, the OLS is seldom BLUE. If unobserved firm-specific effects, 𝑢", are present, 

they will end up in the error term. Potentially breaking the assumptions of exogeneity and 

homoscedasticity. However, if no unobserved firm-specific effect is present, an OLS with pooled 

cross-sectional observations can be used, seen in Equation 1 (Park, 2011).  

  
Equation 1: Pooled OLS  𝑦"$ = 	𝛼" 	+ 𝑋"$* 𝛽 + 𝜀"$,    (𝑢" = 	0)  

 
𝑖	 = 	𝐹𝑖𝑟𝑚	𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙   𝑡	 = 	𝑇𝑖𝑚𝑒	𝑝𝑒𝑟𝑖𝑜𝑑	(𝑎𝑠	𝑦𝑒𝑎𝑟𝑠)    

𝛼	 = 	𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡     𝑋"$* 𝛽 = 	𝑉𝑒𝑐𝑡𝑜𝑟	𝑜𝑓	𝑖𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡	𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠	𝑎𝑛𝑑	𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡𝑠	 

𝜀"$ = 	𝐼𝑑𝑖𝑜𝑠𝑦𝑛𝑐𝑟𝑎𝑡𝑖𝑐	𝑒𝑟𝑟𝑜𝑟	𝑡𝑒𝑟𝑚 𝑢" = 	𝑈𝑛𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑		f𝑖𝑟𝑚	𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐	𝑒𝑓𝑓𝑒𝑐𝑡𝑠 

𝑦"$ = 	𝑂𝑏𝑠𝑒𝑟𝑣𝑒𝑑	𝑙𝑒𝑣𝑒𝑟𝑎𝑔𝑒	𝑟𝑎𝑡𝑖𝑜 

 

For the sample, there was reason to believe the presence of unobserved heterogeneity, potentially 

making a pooled OLS biased. As mentioned, this could be CEO characteristics, which vary between 

firms and is difficult to measure and retrieve data on. This could impact the exogeneity and 

homoscedasticity. Then, the FE or RE are preferred as they deal with unobserved individual 

heterogeneity (Park, 2011). To arrive at the suitable model to deal with unobserved heterogeneity in 
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the sample, the panel data modelling process suggested by Park (2011) was used. However, the 

process was applied with minor adjustments to discriminate between the FE and RE, see Figure 4.  

 

Figure 4. Panel Data Modelling Process  

 
Note: Adapted from Park (2011, p. 16). 

 
The main difference between the FE and RE is whether the unobserved heterogeneity, ui, should be 

viewed as a random effect or as a parameter to be estimated for each firm (Wooldridge, 2010). The 

FE model assumes that the unobserved heterogeneous effects are fixed over time. The constant,	α	, 

will therefore include the time-invariant unobserved firm-specific effects. Moreover, the explanatory 

variables are assumed to be exogenous and change over time. However, the FE allows for a limited 

presence of endogeneity as the regressors are allowed to be correlated with the fixed part of the error 

terms. The FE also assumes no autocorrelation of the error terms (Wooldridge, 2012). The FE 

investigates the differences in the intercepts and assumes a constant slope and error variances across 

firms. As the time-invariant unobserved firm-specific effects, 𝑢", are part of the intercept, they are 

allowed to be correlated with the independent variables without breaking the exogeneity assumption 

(Park, 2011).  

 

The FE model can be estimated with the within transformation or the least square dummy variable 

(LSDV) method. Both methods yield the same coefficient estimates and standard errors. We choose 

to use the within transformation as the LSDV estimates the intercept for each i by creating a dummy 

Unobserved 
Heterogenity

ui

Fixed Effects Model Random Effects Model

LM-TestF-Test

Ordinary Least Squares

Hasuman
Test

Reject H0

H0 H0

H0

Reject H0 Reject H0

ErrorIntercept
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variable for each firm. As our sample contains 9 958 firms, this would not be feasible. The within 

transformation uses the time variation within each cross-sectional observation and thus the regressors 

need to change over time. It does so by averaging the equation for each i over t, Equation 2, and 

subtracting this from the initial model, Equation 1, for each observation. The procedure can be seen 

in Equation 3. As such the time-invariant unobserved effects are captured in the constant (𝛼 + 𝑢") 

and gets cancelled out. The within transformation is thus unable to include time-invariant dummy 

variables (Wooldridge, 2012). 

 

Equation 2: Within FE (1)  𝑦J" = 	𝛼" 	+ 	𝑋J"$* 𝛽	+	𝑢J" + 𝜀"$ 

Equation 3: Within FE (2)  (𝑦"$ 	− 	𝑦J") = 	𝛽′(𝑋"$ − 𝑋J")	+(𝑢" − 𝑢J") + 𝜀"$ 

	
The RE model assumes the firm-specific effects, 𝑢", to be a part of the error term rather than the 

intercept. The individual effects are further assumed to be homoscedastic. Using the within 

transformation, seen in Equation 2 and 3 would yield inefficient estimators. Strict exogeneity between 

the explanatory variables and the firm-specific effects is also assumed. As the firm-specific effects, 

𝑢", are included in the error term (𝑢" + 𝜀"$) for each period, the error term will be serially correlated 

across time. As such, using a pooled OLS will yield biased results as the standard errors ignore the 

serial correlation. To account for the serial correlation of the error terms the RE is estimated by a 

generalized least square (GLS) method (Wooldridge, 2012).  

 

An advantage of the RE over the FE is that it allows for constant explanatory variables (Wooldridge, 

2012). The main benefit to this study would be the possibility to control for industry effects through 

industry dummies. If the firm-specific effects however are correlated with the independent variables, 

i.e. endogenous, the RE will create inconsistent estimators (Park, 2011).  

 

Equation 4:Random Effects   𝑦"$ = 	𝛼 +	𝑋"$* 𝛽 + (𝑢" + 𝜀"$) 

 
7.2.2 Hausman Test 

Having conducted both FE and RE regressions the next step was to apply Hausman tests for each 

debt maturity to discriminate between the models. It tests whether the difference between the 

estimated RE and FE coefficients are zero (Wooldridge, 2012). The null hypothesis being that firm-

specific effects are uncorrelated with the explanatory variables (Park, 2011). A rejection of the null 
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hypothesis implies that the RE assumption of the unobserved heterogeneity among firms being 

uncorrelated with the explanatory variables does not hold. Thus, the RE would be biased and FE 

preferred. Failure to reject the null hypothesis means that the RE and FE estimates are so close that it 

does matter which is used. Then we would prefer the RE estimators (Park, 2011).  

 

The Hausman test can only be conducted for variables changing across both i and t (Wooldridge, 

2012), meaning the exclusion of time dummies in this stage. The tests can be seen in  

Appendix 3 - Appendix 5. For all three Hausman tests, the null hypothesis was rejected. Hence, we 

proceeded with the FE models. 

 
7.2.3 F-Test 

Having concluded on the FE, we proceeded with an F-test for each model to examine if the 

unobserved firm-specific fixed effects, 𝑢" i, are zero and equal across all firms. This is the null 

hypothesis. If accepted, a pooled OLS will be better to use (Park, 2011). The F-tests were made in 

connection to the FE regression and can be seen in Appendix 6 - Appendix 8. The F-tests consistently 

rejected the null hypothesis for all the models. Thus, the FE models were finally accepted. 

 

7.2.4 Two-Way Model  

In addition to the presence of firm-specific effects, it was also reasonable to suspect the presence of 

time effects, γN, which affects all firms similarly. The FE models could be structured to account for 

unobserved heterogeneity amongst the firms only (one-way) or for both firm-specific and time 

unobserved effects (two-way) (Park, 2011). The specifications can be seen in Equation 5 and 

Equation 6. The authors found it of importance to account for time fixed effects, γN, (unit-invariant) 

as changes in macroeconomic conditions previously have proven to impact capital structure (Kumar 

et al., 2017). For instance, the firms in our samples have experienced macroeconomic shocks such as 

the euro crisis and a record lowering of interest rates. Moreover, the two-way model has been 

practiced in previous studies focused on Sweden (Lööf, 2004; Song, 2005). 

 

The unobserved time effects were assumed to be fixed and were accounted for by using year 

dummies. To ensure the presence of time-specific effects the joint significance of the year dummies 

F-tests were conducted. If the F-test rejected the null hypothesis it meant that the coefficients for the 

time dummies were not jointly equal to zero (Wooldridge, 2012). Translating to the presence of 
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unobserved time fixed effects and that a two-way model should be used. The F-test rejected the null 

hypothesis for all the models, see Appendix 6 - Appendix 8, hence two-way models were chosen. 

 

Equation 5. One-way FE model  𝑦"$ = 	𝛼 +	𝑋"$* 𝛽	+	𝑢" + 	𝜀"$       

Equation 6. Two-way FE model  𝑦"$ = 𝛼 +	𝑋"$* 𝛽	+	𝑢" + 	𝛾$ + 	𝜀"$     

 

7.2.5 High-Growth Interaction Terms 

To analyse the implication of being a high-growth firm, interaction terms were used (Wooldridge, 

2012). The method has previously been used by Degryse et al. (2012) to detect industry-effects. It 

allowed the authors to test the partial effect that a change in an explanatory variable has on leverage, 

depending on if the firm is high-growth or not. To exemplify, 𝐿𝑇𝐷	 = 	𝛽R𝑝𝑟𝑜𝑓	 +	𝛽S𝑝𝑟𝑜𝑓 ×

	𝐻𝐺WXYYZ, meaning that the partial effect of profitability (prof) on long-term debt ratio (LTD) when 

holding all other variables fixed is ∆\]W
∆^_`a

= 	𝛽R + 𝛽S ×	𝐻𝐺WXYYZ. Thus, one interaction term per 

explanatory variable was created. 

 

F-tests were used to test the joint significance of the interaction terms, seen in Appendix 6 - Appendix 

8 (Wooldridge, 2012). All tests rejected the null hypothesis meaning that the estimated coefficients 

for the interaction terms cannot be stated to be zero at the 0.05 significance level 

 
7.3 Robustness Checks 

7.3.1 Panel Data Limitations 

The usage of panel data introduces certain limitations. The FE rests on several assumptions that need 

to be fulfilled to be unbiased. Baltagi (2005) presents five general limitations for panel data, seen in 

Table 14. The limitations are general for all panel data studies with various data collection methods 

as polls, interviews or databases. Thus, it important to note that the examples are not fully 

representable to this study. Nevertheless, the limitations seen in Table 14 could cause violations of 

the assumptions on which our models are built on. These include the assumptions of exogeneity, 

homoscedasticity and the non-presence of serial correlation (Baltagi, 2005). In conjunction with other 

potential sources of assumptive violations, the limitations in Table 14 will be discussed in the coming 

subsections. 
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Table 14. Panel Data Limitations 

Limitation Examples 

1) Design and data collection problems 
• Incomplete coverage of the population of interest 
• Nonresponse 

2) Distortions of measurement errors • Faulty data collection 

3) Selectivity problems  
• Non-response in models 
• Attrition 

4) Short time-series dimension 
• Asymptotic arguments rely on individuals tending to infinity 
• Longer timespan increases the chance of attrition 

5) Cross-section dependence • Cross-sectional dependence may lead to misleading inference for long time-series  

Note: Adapted from Baltagi (2005). 

 
7.3.2 Endogeneity  

A concern for the FE models was the potential presence of endogeneity in the regressors, as this could 

make the models biased. Three factors are emphasized as sources of endogeneity: omitted variables, 

simultaneity and measurement errors (Wooldridge, 2010). However, the usage of FE mitigates the 

omitted variables bias for unobserved time-invariant variables. Furthermore, the distortions of 

measurement errors exemplified with faulty data collection, seen in Table 14, have been mitigated 

through the exclusion of extreme outliers by winsorizing the sample. 

 

Simultaneity is caused by the dependent variable having a casual impact on the explanatory variables 

(Wooldridge, 2010). Leverage has previously been found to have a certain influence on firm 

performance (Margaritis & Psillaki, 2010). Thus, one cannot fully neglect the presence of 

simultaneity. For instance, leverage should impact explanatory variables in the case of financial 

distress. The authors however the issue to be negligible as few firms disappear from the sample, an 

indication of the number of firms that experience financial distress in the sample. 

 

Selectivity was an additional potential source of endogeneity (Baltagi, 2005). If systematic, it could 

decrease the representativeness of the study (Bryman & Bell, 2011). It was mainly the issue of 

attrition that was of concern to this study. Attrition is caused by firms that disappear from the sample 

due to bankruptcy. If correlated with the idiosyncratic error term, the estimates will be endogenous 

and biased, a so-called survivorship bias (Wooldridge, 2012). However, as previously mentioned, 

only a negligible part of the sample seems to disappear to due bankruptcy. Besides, firms that 

disappear are included in the regressions until no data is available. It was mainly the issue of attrition 
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that was of concern to this study. Attrition is caused by firms that disappear from the sample due to 

bankruptcy. If correlated with the idiosyncratic error term, the estimates will be endogenous and 

biased, a so-called survivorship bias (Wooldridge, 2012). However, firms that disappear are included 

in our sample. In addition, only a small part of the sample seems to disappear to due bankruptcy as 

previously stated. 

 

An alternative approach to deal with endogeneity would have been the usage of Instrumental 

Variables (IV) in a two-stage least squares (2LS) regression. IV tries to eliminate endogenous 

selection by using variables not included in the outcome equation but a determinant of the included 

ones to induce exogenous variation (Wooldridge, 2010). However, as the data from Retriever consists 

of information retrieved from the financial statements it has not been possible to retrieve any sources 

of exogenous information. Secondly, the usage of IV introduces yet another concern of poor 

predictors and weak instruments (Baltagi, 2005).  

 

To conclude, the authors acknowledge the potential presence of endogeneity which could cause the 

estimators to be biased. However, the presence is argued to be minimal given the actions taken. 

Alternative methods as IV would yield new concerns. Hence, the chosen methodology and 

mitigations are argued to be adequate actions to deal with the endogeneity concern. 

 

7.3.3 Multicollinearity 

Multicollinearity, i.e. the correlation between the explanatory variables, could cause the estimators to 

be less efficient (Wooldridge, 2012). To detect it, a variance inflation factor (VIF) test was executed 

with commonly practised thresholds. The VIF test measures the degree of correlation between 

variable x and the remaining explanatory variables. The thresholds state there to be evidence of 

multicollinearity if the largest VIF is greater than 10 for any explanatory variable. Or, if the mean 

VIF for all variables is higher than 1 (Wooldridge, 2012). The results for three preliminary regression 

models can be seen in Appendix 6 - Appendix 8. The test revealed the presence of multicollinearity 

as both thresholds were violated. The main source was the proxies for size; sales and total assets. 

Unsurprising as they capture the same factor. This is controlled by running separate regressions where 

each of the variables has been excluded. The results will be discussed in the next chapter.  

 



pg.  
 

56 

An additional source of multicollinearity is revealed when reviewing the correlation matrix, see 

Figure 5. It is the high correlation coefficient of .596 between tangibility and non-debt tax shield. A 

potential issue reported by previous studies as the two variables affects each other (Degryse et al., 

2012). Similarly to the issue with the size variables, this has been controlled for by running two 

separate regressions and discussed further on. 

 
Figure 5. Correlation Matrix of Explanatory Variables 
  Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) 

 (1) Profitability 1.000 

 (2) Tangibility -0.179 1.000 

 (3) Age -0.121 0.094 1.000 

 (4) Size log(total assets) -0.108 0.180 0.299 1.000 

 (5) Size log(sales) -0.017 -0.007 0.235 0.863 1.000 

 (6) Non-debt tax shield -0.153 0.596 -0.019 -0.050 -0.122 1.000 

 (7) Effective tax-rate 0.205 -0.108 -0.036 -0.026 -0.016 -0.082 1.000 

 (8) Growth opportunities -0.098 -0.081 -0.045 0.121 0.116 0.160 -0.045 1.000 

 (9) Net debtors -0.113 0.249 0.059 0.133 0.129 0.136 -0.081 0.042 1.000 

 

7.3.4 Robust Standard Errors for Serial Correlation and Heteroskedasticity 

An additional concern was the presence of serial correlation and heteroskedasticity, as it would 

violate FE assumptions and make the estimates biased and inefficient (Wooldridge, 2012). It is 

connected to the limitation of cross-sectional dependence seen in Table 14 (Baltagi, 2005).  

 

Firstly, the residual versus fitted scatter plot seen in Appendix 9 revealed a clear pattern of the 

residuals in the preliminary regression models, indicating the presence of heteroskedasticity. A 

modified Wald statistic for groupwise heteroskedasticity was carried out to detect heteroskedasticity. 

It examines whether the variance is different across firms, with the null hypothesis that the variance 

is constant across firms, 𝜎"S = 	𝜎S for i = 1,…, N. (Baum, 2001). For all the preliminary models the 

test revealed groupwise heteroskedasticity, see Appendix 6 - Appendix 8. Heteroskedasticity violates 

one of the assumptions that make the FE BLUE. However, it will not make the model itself biased, 

but it can cause the standard errors to be biased. In that case, the estimated coefficients will be less 

precise (Wooldridge, 2012).  

 
Secondly, Wooldridge’s test for serial correlation in panel data was carried out to detect serial 

correlation. The test works well for large N models with the null hypothesis being the inexistence of 
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serial correlation (Drukker, 2003). Our test rejected the null hypothesis for all three models, seen in 

Appendix 10 - Appendix 12. Hence, we concluded on serial correlation in the sample. As no serial 

correlation is assumed to make the FE an efficient estimator, the presence could yield inefficient 

estimates (Wooldridge, 2012). 

 

To mitigate heteroskedasticity and serial correlation in the idiosyncratic error term, we utilized 

Huber-White standard errors, or robust standard errors, for our final baseline specifications. It is a 

commonly practised method that increases the strength of the results. The standard errors in the 

baseline models, presented in the following chapter, are hence argued to be consistent under 

heteroskedasticity and serial correlation (Hoechle, 2007).  

 

7.3.5 Alternative Dependent Variables 

To test the definitions of the dependent variables used the baseline regressions were executed with 

alternative leverage measures. FE regressions for all debt maturities have been carried out with 

leverage measures only containing financial liabilities. The results are discussed in the next chapter. 

 
7.4 Baseline Models Specification 

Finally, having argued for the chosen method and mitigations made we arrive at the baseline FE 

regressions. The three baseline models ran the dependent variables short-term, long-term and total 

debt on the explanatory variables profitability, tangibility, age, size, non-debt tax shield, effective tax 

rate, growth opportunities and net debtors. This resulted in Model 1 – Model 3. 

 
Model 1: 𝑆𝑡	𝑑𝑒𝑏𝑡/𝑡𝑜𝑡𝑎𝑙	𝑎𝑠𝑠𝑒𝑡𝑠	 = 	𝛼" + 𝛽R ∗ 𝑝𝑟𝑜𝑓",$ + 𝛽S ∗ 𝑡𝑎𝑛",$ + 𝛽g ∗ 𝑎𝑔𝑒",$ + 𝛽h ∗ 𝑠𝑧𝑒1",$ + 𝛽k ∗
𝑠𝑧𝑒2",$ + 𝛽m ∗ 𝑛𝑑𝑡𝑠",$ + 𝛽n ∗ 𝑒𝑡𝑟",$ + 𝛽o ∗ 𝑔𝑜",$+	𝛽p ∗ 𝑛𝑑",$ + 𝛽SqrSp ∗ 	𝐻𝐺"s$t_uv$"`s + 𝛽RqrRp ∗
	𝐷𝑢𝑚𝑚𝑦Ztu_ + 𝑢" + 	𝛾$ + 𝜀"$	  

 

Model 2: 𝐿𝑡	𝑑𝑒𝑏𝑡/𝑡𝑜𝑡𝑎𝑙	𝑎𝑠𝑠𝑒𝑡𝑠	 = 	𝛼" + 𝛽R ∗ 𝑝𝑟𝑜𝑓",$ + 𝛽S ∗ 𝑡𝑎𝑛",$ + 𝛽g ∗ 𝑎𝑔𝑒",$ + 𝛽h ∗ 𝑠𝑧𝑒1",$ + 𝛽k ∗
𝑠𝑧𝑒2",$ + 𝛽m ∗ 𝑛𝑑𝑡𝑠",$ + 𝛽n ∗ 𝑒𝑡𝑟",$ + 𝛽o ∗ 𝑔𝑜",$+	𝛽p ∗ 𝑛𝑑",$ + 𝛽SqrSp ∗ 	𝐻𝐺"s$t_uv$"`s + 𝛽RqrRp ∗
	𝐷𝑢𝑚𝑚𝑦Ztu_ + 𝑢" + 	𝛾$ + 𝜀"$ 

 
Model 3: 𝑇𝑜𝑡𝑎𝑙	𝑑𝑒𝑏𝑡/𝑡𝑜𝑡𝑎𝑙	𝑎𝑠𝑠𝑒𝑡𝑠	 = 	𝛼" + 𝛽R ∗ 𝑝𝑟𝑜𝑓",$ + 𝛽S ∗ 𝑡𝑎𝑛",$ + 𝛽g ∗ 𝑎𝑔𝑒",$ + 𝛽h ∗ 𝑠𝑧𝑒1",$ + 𝛽k ∗
𝑠𝑧𝑒2",$ + 𝛽m ∗ 𝑛𝑑𝑡𝑠",$ + 𝛽n ∗ 𝑒𝑡𝑟",$ + 𝛽o ∗ 𝑔𝑜",$+	𝛽p ∗ 𝑛𝑑",$ + 𝛽SqrSp ∗ 	𝐻𝐺"s$t_uv$"`s + 𝛽RqrRp ∗
	𝐷𝑢𝑚𝑚𝑦Ztu_ + 𝑢" + 	𝛾$ + 𝜀"$ 

 



pg.  
 

58 

8 Empirical Results and Discussion 

This chapter contains the results from the fixed effects regression analyses and discussions of the 

results. Lastly, the research questions are answered. 

 
8.1 General results and comments  

Table 15. Main Regression Output with Standardized Variables 

Explanatory variable    Short-Term Debt Long-Term Debt  Total Debt 
 Profitability -0.126*** -0.083*** -0.190*** 
   (0.005) (0.004) (0.005) 
 Tangibility -0.160*** 0.422*** 0.156*** 
   (0.011) (0.013) (0.011) 
 Age 0.244 0.385* 0.518*** 
   (0.175) (0.204) (0.193) 
 Size log(total assets) -0.541*** 0.475*** -0.174*** 
   (0.031) (0.024) (0.028) 
 Size log(sales) 0.578*** -0.289*** 0.361*** 
   (0.036) (0.024) (0.030) 
 Non-debt tax shield 0.004 -0.068*** -0.049*** 
   (0.008) (0.008) (0.008) 
 Effective tax-rate -0.026*** -0.026*** -0.047*** 
   (0.002) (0.002) (0.002) 
 Growth opportunities -0.005 0.068*** 0.047*** 
   (0.006) (0.008) (0.007) 
 Net debtors 0.032*** -0.036*** 0.002 
   (0.006) (0.005) (0.006) 
 HG Profitability -0.010 -0.011** -0.016** 
   (0.007) (0.006) (0.007) 
 HG Tangibility -0.031** 0.025 -0.013 
   (0.013) (0.015) (0.013) 
 HG Age -0.064 -0.130*** -0.167*** 
   (0.051) (0.048) (0.053) 
 HG Size log(total assets) 0.580** -0.169 0.513** 
   (0.251) (0.192) (0.208) 
 HG Size log(sales) -0.611** 0.259 -0.483** 
   (0.282) (0.197) (0.221) 
 HG Non-debt tax shield 0.018* 0.002 0.019* 
   (0.011) (0.011) (0.010) 
 HG Effective tax-rate -0.000 0.004 0.003 
   (0.004) (0.003) (0.004) 
 HG Growth opportunities -0.004 -0.014* -0.015* 
   (0.007) (0.007) (0.008) 
 HG Net debtors -0.021*** 0.012** -0.014** 
   (0.007) (0.006) (0.006) 
 _cons 0.108*** 0.146*** 0.219*** 
   (0.041) (0.048) (0.045) 
 Obs. 88668 88644 88644 
 R-squared 0.092 0.157 0.105 
 Rho 0.762 .745 .842 
Corr (u_i, Xb) -0.093 -0.329 -0.585 
 F-test   74.41 115.02 123.69 
Year Dummy YES YES YES 
Note: Huber- White Standard errors in parenthesis, HG = High-Growth interaction terms, *** p<0.01, ** p<0.05, * p<0.1 
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The results for models 1-3 can be seen in Table 15. For each of the dependent variables, the estimated 

coefficients and interaction terms are presented together with the standard errors and significance. 

The variables have been standardized and each coefficient captures leverage for a one standard 

deviation increase in the regressor. Table 15 hence shows the practical significance, i.e. the magnitude 

of the variables, previously practised by Degryse et al. (2012). Detailed results for each model with 

ordinary coefficients can be viewed in Appendix 13 - Appendix 15. The majority of the estimated 

coefficients are statistically significant at the 0.01 level. It is the result of using a large sample where 

coefficients easily get classified as significant as p-values get very small. The reason being that the 

standard errors, on which the p-values are based, decrease when the sample gets large. Even minimal 

distances from zero become significant (Lin et al., 2013). Thus, it is more interesting to investigate 

the magnitude of the variables.  

 

For the variables that are not relative, as age and size, it is more interesting to review the ordinary 

coefficients for a one year or a 1% increase, seen in Appendix 13 - Appendix 15. Moreover, the time 

dummies are jointly significant in all three models. It supports the decision of using two-way fixed 

effects models. The within R2 is between 10-15% for the models, which is less than the R2 of the 

benchmark studies. The R2 accounts for the degree of within-firm variance in leverage that is 

explained by the variance of the regressors (Wooldridge, 2012). Thus, it important to emphasise that 

the explanatory power of the models is limited. 

 

The rho for a FE specification tells the degree of which the overall variance is explained by firm-

specific unobserved heterogeneity, which is constant in the FE. The rho value reveals that between 

0.777 and 0.845 of the variance is due to differences across firms, see Table 15, which is interpreted 

as support for the FE model. Moreover, corr (u_i, Xb) which represents the unobserved heterogeneity 

and its correlation with the regressors, reveals the presence of it. The RE assumes corr (u_i, Xb) = 0 

while the FE allows for correlation between the unobserved heterogeneity and regressors, the results 

thus indicate further support for the FE (Baltagi, 2005). 

 

The results for the models with the dependent variables only consisting of financial liabilities, can be 

seen in Appendix 16. Several interesting takeaways can be made when comparing the results with 

the ordinary dependent variables. Firstly, several coefficients carry the same sign and significance as 

the baseline models. Different correlations signs for the variables size and net debtors though imply 
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other relationships. Secondly, the R2 is higher for the total financial debt model. Presumably due to 

the combination of the long-term financial debt making up a considerably larger share of the total 

financial debt, and that long-term debt models have higher R2 in the estimated models. Thirdly, the 

interaction terms have, on average, less statistical significance and magnitude. Still, the interaction 

terms carry almost unanimously negative signs, similar to the baseline models. The findings could 

indicate that the impact of being a high growth firm is still negative, but not emphasised to the same 

extent by creditors of financial liabilities. This indicates that financial credit providers, do not 

discriminate between a firm being high-growth or not.  

 
8.2 Explanatory Variables 

8.2.1 Profitability 

As observed in Table 15, profitability has a statistically negative impact on leverage. It translates into 

the acceptance of Hypothesis H1-B Profitability is negatively correlated with leverage and strong 

support for the pecking-order theory. The estimated coefficients for all three dependent variables are 

significant at the 0.01 level. An increase of one standard deviation in profitability is estimated to 

decrease short-, long- and total debt with 0.126, 0.830 and 0.190 respectively. This means that the 

magnitude is high 

 

The same result is found in all benchmark studies, see Table 2. It indicates that firms prefer to use 

internal financing as they grow more profitable. This is in line with Myers (1984), who states that 

under asymmetric information, firms will only raise debt when necessary. This negative relationship 

is prominent evidence for the pecking order. Given the theoretical importance of the relationship 

between profitability and leverage (Fama & French, 2002).  

 

The results also show a stronger relationship for short-term debt, which is in line with previous 

research (Degryse et al., 2012; Sogorb-Mira, 2005). Degryse et al. (2012) argue that profitable firms 

have better access to long-term debt and that short-term debt is easier to amortize and cheaper. Thus, 

they conclude that long-term debt is preferred in the pecking order. Conversely, Michaelas et al. 

(1999) found a stronger negative relationship for long-term debt, which indicated that firms would 

rather use their profit to decrease their long-term debt. Consequently, the argued that short-term debt 

was a more desirable source of finance for private firms. This ambiguity is noteworthy, as it reflects 

the uncertainty regarding what type of debt is preferred in the pecking order.  
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In the interaction terms, the effect of being a high-growth firm lowers long-term and total debt with 

0.011 and 0.016 respectively, for one standard deviation increase. No significant relationship was 

found regarding short-term debt. This means that the impact is low, as a standard deviation in 

profitability equals 15 percentage points. Why high-growth firms reduce their relative use of long-

term debt when profitability increases might be because long-term debt is costly for high-growth 

firms, due to information asymmetry. Lenders prefer to finance high-growth firms with short-term 

debt since it increases the chance of them getting their money back. This is based on the reasoning 

that the maturity of a loan mitigates agency problems between lender and borrower (Ortiz-Molina & 

Fabiana Penas, 2008). This might be caused by a higher cost of monitoring (Ang, 1992). Thus, the 

result indicates that short-term debt is preferred by fast growing-firms. This is in line with Sogorb-

Mira (2005), who mentions that firms might prefer short-term debt to avoid restrictive covenants and 

maintain financial flexibility.  

 

8.2.2 Size  

Size is an ambiguous variable. Mainly due to the lack of consensus regarding the pecking order’s 

prediction, though this paper hypothesized a positive relationship. Furthermore, the findings in 

previous studies are inconclusive. Four of the benchmark studies found a positive relationship, while 

two found a negative, see Table 2.  

 

Seen from the results, total assets affected short-term and total debt negatively, while long-term debt 

was affected positively. Sales affected short-term and total debt positively, while long-term debt was 

impacted negatively. The significance level was 0.01 for all variables. To explain these contradictory 

results, robustness tests were conducted by running the regressions without each of the variables, see 

Appendix 17. This was also done to control for the correlation of 0.863 and the multicollinearity 

revealed in the VIF tests, see Figure 5. 

 

When total asset was removed, the coefficient for sales increased and remained significant at the 0.01 

level. However, when sales were removed, the coefficient for total assets changed direction and 

became statistically insignificant. These facts were interpreted as favouring the sales measure, and 

we believe that sales thus should be considered as the better proxy. However, the results should be 

interpreted with caution with regard to the difficulties in proxying size.  
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We are not the first to report this, as Cole (2013) encountered similar issues. He stated that when 

using sales instead of total assets, the negative relationship with leveraged disappeared. Despite these 

issues, we include both measures to illustrate the ambiguity. Consequently, more weight will be put 

on the results indicated by sales. It showed a positive relationship with all independent variables, each 

significant at the .01 level. We can therefore partially confirm hypothesis H2-A and H2-B Size is 

positively correlated with leverage. Also, we reject hypothesis H2-C Size is negatively related to 

short-term debt and positively correlated with long-term debt.  

 

We are alone in finding a positive relationship for short-term debt and a negative for long-term debt, 

as it contradicts other SME studies (Degryse et al., 2012; Sogorb-Mira, 2005). This might be due to 

the ambiguity regarding how to measure size. Nonetheless, a high correlation between sales and total 

debt is in line with previous research and confirms both the trade-off and pecking order theory. This 

could be because as size increases, so does awareness of financing options and bargaining power 

(Degryse et al., 2012). Additionally, as size increases, the information about the firm increases and it 

becomes less asymmetric. With the ensuing transparency and general knowledge of them going up, 

their access to debt financing should increase.  

 

Given the ambiguity of the variable, the authors choose not to further investigate the interaction terms 

regarding size. However, the signs of the estimated coefficients are accounted for when summarizing 

the high-growth findings in section 8.3.2. 
 
8.2.3 Age 

Age has a significant positive impact on total debt, significant at the 0.01 level. Long-term debt is 

weakly significant at the 0.01 level, while no significant relationship for short-term debt was found. 

As age is measured in absolute terms, we interpret the normal coefficients, see Appendix 13 - 

Appendix 15. Consequently, a one-year increase is estimated to increase the total debt ratio with 

0.006. This point towards support for the trade-off theory and hypothesis H3-A Age is positively 

correlated with leverage is accepted.  
 

This positive relationship could be explained by the fact that older firms are more profitable, 

creditworthy and diversified. This enables them to acquire debt more cheaply. It also suggests that 

the financial distress costs are lower for older firms (Cole, 2013). Lopéz-Garcia and Sogorb-Mira 



pg.  
 

63 

(2008) also mentioned that older firms have less bankruptcy problems, which pushes them to higher 

debt levels. Furthermore, Ang (1992) mentions that personal relationships with capital suppliers also 

increases with age, which should mean more debt.  

 

The interaction terms show that the impact of being a high-growth firm lowers long-term debt and 

total debt if age increases by one year. Both are significant at the 0.01 level, while short-term debt 

showed no significant effect. According to the trade-off theory, the different impact can be explained 

by the fact that older firms have lower agency costs (Lopéz-Garcia & Sogorb-Mira, 2008). This 

indicate that age does not lower agency costs as much for the high-growth firms.  

 

8.2.4 Tangibility 

Tangibility is significant at the 0.01 level for all leverage measures. It is positive for long-term and 

total debt. Thus, support is given to hypothesis H4-A & H4-B Tangibility is positively correlated with 

leverage. For short-term debt, the relationship is negative, which means that hypothesis H4-C 

Tangibility is negatively correlated with short-term leverage is accepted. As a result, support is shown 

for both the trade-off and pecking order theory. The interpretation is that a one standard deviation 

increase in tangibility is estimated to increase long-term debt and total debt with 0.422 and 0.156 

respectively, while short-term debt will decrease by 0.160. 

 

This result is seen in similar studies (Degryse et al., 2012; Michaelas et al., 1999). It shows that 

collateral is vital for private firms when acquiring debt. Providing collateral mitigates informational 

effects and make banks more willing to provide loans (Rajan & Zingales, 1995). Degryse et al. (2012) 

also emphasizes informational problems and states that collateral is the best way for SMEs to mitigate 

risks when lending, especially when attracting long-term debt. This is the probable reason for the 

strong relationship between tangibility and long-term debt. Michaelas et al. (1999) further state that 

the high significance for tangibility is evidence of the significant information and agency problems 

in the small business sector.  

 

Furthermore, the opposite relationships between short-term and long-term debt can be interpreted as 

evidence for the maturity matching principle. Long-term assets, often fixed/tangible, tend to be 

financed with longer liabilities. Consequently, firms lacking these kinds of assets will have to utilize 

short-term debt (Stohs & Mauer, 1996). This is expected when considering that cash flows need to 
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be matched with the life and payoffs of assets. This will mitigate the risk of having to re-finance an 

asset that has a longer life than the debt that was used to finance it (Degryse et al., 2012).   

 

The negative relationship with short-term debt indicate that companies unable to pose collateral are 

less able to acquire debt with longer maturities. The only available option will be short-term debt, as 

it requires less collateral. Sogorb-Mira (2005) hypothesizes that this might be because banks will only 

issue debt with higher seniority when collateral is not available, i.e. short-term debt.  

 

Looking at the interaction terms, it is apparent that the impact of being a high-growth firm lowers 

short-term debt with 0.031 compared to the total sample, if tangibility increases with one standard 

deviation. This is significant at the 0.05 level. No conclusions can be drawn regarding long-term or 

total debt. Thus, no support is given to H4-D The additional impact of being a high-growth firm is 

positive, given an increase in tangibility. These results are peculiar as, in theory, collateral has a 

stronger effect on long-term debt (Degryse et al., 2012). The fact that there is no significant impact 

of being a high-growth firms indicates that the difference between them is small. 

 

8.2.5 Effective Tax Rate 

The estimated coefficients for effective tax rate were all negative and significant across all debt 

maturities. The trade-off hypothesis H5-A “The effective tax rate is positively correlated with 

leverage” is thus rejected. A one standard deviation increase in the effective tax rate has a low 

magnitude and is estimated to decrease total debt ratio with 0.047. The high-growth interaction term 

had no significant effect on leverage. 

 

Michaelas et al. (1999) stated that a relationship close to zero could imply that small firms do not 

consider the tax effect when deciding upon leverage. The statement could be relevant given the low 

magnitude found in this study. However, the authors believe there is room for a simpler explanation 

of the relationship. Michaelas et al. (1999) further discussed the difficulties in predicting leverage 

based on the effective tax rate without accounting for other factors. For instance, firms with large tax 

carryforwards, i.e. with low effective tax rates, could in several cases be classified as firms in financial 

distress. In other words, firms with an increased likelihood of high debt ratios.  
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Thus, it is important to distinguish that the effective tax may be dependent on other regressors. The 

negative coefficient might be a consequence of profitability due to the correlation term of 0.2039 

present between profitability and effective tax rate, seen in Figure 5. The profitability coefficient was 

negative and carried a high magnitude. A company that increases its profits will also pay higher taxes. 

It should be considered as causation, rather than correlation (Lopéz-Gracia & Sogorb-Mira, 2008). 

Hence, in addition to rejecting the trade-off hypothesis entirely, we also acknowledge that the 

estimated negative coefficient could be a consequence of the correlation between effective tax rate 

and profitability.  

 
8.2.6 Non-Debt Tax Shield 

The non-debt tax shield coefficients were significant and negatively correlated with the long-term 

and total debt ratios, but not for the short-term ratio. The magnitude is however relatively low. One 

standard deviation increase in the non-debt tax shield is estimated to decrease the total debt ratio with 

0.049 and the long-term ratio with 0.068. Translating into the acceptance hypothesis H6-A Non-debt 

tax shield is negatively correlated with leverage and the trade-off theory.  

 

The correlation between depreciation and fixed assets has previously been highlighted as a potential 

issue when conducting regression analysis (Degryse et al., 2012). It was also highlighted as a potential 

source of multicollinearity. Hence regressions were run with respective variable removed, seen in 

Appendix 18. When tangibility was removed, the non-debt tax shield losses much of its magnitude 

and turn insignificant for the total debt ratios. However, the long-term ratio is still significant. All in 

all, this leads to a lower trust in the variable non-debt tax shield and to the conclusion that one should 

be careful in putting too much emphasis on its significance. 

 

However, the result still indicates that firms benefiting from non-debt tax shields will undertake less 

long-term debt, which is consistent with previous studies (Degryse et al., 2012; Lopéz-Gracia & 

Sogorb-Mira, 2008; Song, 2005). As suggested by DeAngelo and Masulis (1980), non-debt tax shield 

seems to serve as a substitute for long-term debt, supporting the trade-off theory. It provides two 

advantages over debt. Firstly, the possibility to undertake accelerated depreciation, rather than 

straight yearly interest expenses. Secondly, the avoidance of financial distress costs (Lopéz-Gracia & 

Sogorb-Mira, 2008). Thus, the marginal benefit of undertaking debt is suggested to be lower for 

private firms with higher depreciation costs. 
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The non-debt tax shield and effective tax rate hypotheses are connected in their emphasis on testing 

trade-off predictions of the impact that taxes have on leverage (Michaelas et al., 1999). The trade-off 

effective tax rate hypothesis was rejected, leading one to question the trade-off tax rationale. The 

negative estimated coefficients between leverage and non-debt tax shields yields support for tax 

considerations impacting leverage decisions and partly restores trust in the trade-off theory.  

 

Lastly, the interaction terms indicate a slight positive correlation at the 0.1 level. Being a high-growth 

firm decreases the negative magnitude with 0.019 for the total debt ratio. Non-debt tax shield seems 

to be less of a substitute to leverage for high-growth firms. However, the suggested relationship has 

a low significance and magnitude. 

 

8.2.7 Growth Opportunities 

Growth opportunities show a positive relationship for long-term and total debt. They are both 

significant at the 0.01 level, while short-term debt is insignificant. This means that H8-B Growth 

opportunities are positively correlated with leverage is accepted. Consequently, support is shown for 

the pecking order theory. For one standard deviation increase in growth opportunities, long-term debt 

increases with 0.068 and total debt with 0.047. Hence, the magnitude of the variable is low.  

 

The positive relationship corresponds to previous empirical results (Chittenden et al., 1996; Degryse 

et al., 2012; Michaelas et al., 1999; Sogorb-Mira, 2005). It could be supported by the fact that firms 

with high growth opportunities lack internal financing to fund their growth. Consequently, due to 

information asymmetry, they have to raise debt, which will drive them towards higher leverage.   

 

From the interaction terms, negative support at the 0.1 level is found for long-term and total debt. 

Thus, the effect of being a high-growth firm lowers long-term debt with 0.014 and total debt with 

0.015, given a one standard deviation increase in growth opportunities. Hence, a low magnitude. One 

possible explanation for this is evident when using trade-off theory. Firms that have growth 

opportunities, derive a relatively high degree of their value from intangible assets, that are difficult 

to re-sell. Thus, they are assumed to have a higher cost of financial distress (Degryse et al., 2012). 

We expect this effect to increase if the firm is high-growth. Therefore, they are expected to have an 

even lower degree of leverage.  
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8.2.8 Net Debtors 

Net debtors is insignificant in regard to total debt. This means that hypotheses H9-A and H9-B Net 

debtors is positively correlated to leverage are rejected. This is because net debtors is positively 

correlated with short-term debt and negatively correlated with long-term debt, bringing the net effect 

to zero. Both significant at the 0.01 level, but with a low magnitude. An increase of one standard 

deviation will increase short-term debt with 0.032 and decrease long-term debt with 0.036. This 

translates into a rejection of H9-C The correlation coefficient for Net Debtors is stronger (more 

positively/negatively) in relation to short-term debt. The authors view the fact that firms increase 

short-term and decrease long-term lending in response to an improved cash flow as unlikely. It might 

be caused by noise in the variable. Mainly, the fact that an increase in net debtors most certainly will 

cause the short-term debt ratio to increase.  

 

The interaction terms indicate that the additional effect of being high-growth firm lowers short-term 

and total debt with 0.021 and 0.012 respectively, if net debtors increase with one standard deviation. 

For long-term debt an increase of 0.014 is expected. Despite the variable’s significance, the 

magnitude is low. One explanation for the decrease in short-term debt may be visible using the 

pecking order view. The inflow of cash is a desirable source of finance. Brealey et al. (2014) state 

that trade credit is an important source of funds for firms that cannot obtain bank financing. Thus, it 

is assumed that the high-growth firms replace short-term debt with the funds from an improved trade-

credit. The increase in long-term debt might be explained by the fact that the cashflow from increasing 

net debtors lowers a firm’s perceived risk and mitigates asymmetric information. This would increase 

a firm’s access to long-term debt. However, it is once again worth noting that the practical effects are 

small.  
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8.3 Discussion of the Results  

In this section we discuss and summarize the results to answer the research questions.  

 
1. Which of the pecking order theory and the static trade-off theory is better in explaining the capital 

structure determinants in privately held Swedish firms? 
 

2. If a firm is high-growth, what is the additional impact on leverage, given changes in the capital 
structure determinants? 

 
 
Table 16. Summary of the Results 

Explanatory 
Variable Hypothesis Accept / 

Reject Support for: 

Profitability 
H1-A (ToT) Positively correlated with leverage O  

Pecking Order 
H1-B (PoT) Negatively correlated with leverage P  

Size 
H2-A: (ToT) Positively correlated with leverage P  

Trade-Off & Pecking Order 
H2-B: (PoT) Positively correlated with leverage P  

Age 
H3-A: (ToT) Positively correlated with leverage P  

Trade-Off 
H3-B: (PoT) Negatively correlated with leverage O  

Tangibility 

H4-A: (ToT) Positively correlated with leverage P  

Trade-Off & Pecking Order 
H4-B: (PoT) Positively correlated with leverage P  

H4-C: (ToT & PoT) Negatively correlated with short-term debt P  

H4-D (ToT & PoT): The additional impact of being a high-growth 
firm is positive, given an increase in tangibility O  

Effective Tax Rate H5-A: (ToT) Positively correlated with leverage O  - 

Non-Debt Tax Shield H6-A: (ToT) Negatively correlated with leverage P  Trade-Off 

Growth Opportunities 
H7-A (ToT): Negatively correlated with leverage O  

Pecking Order 
H7-B: (PoT): Positively correlated with leverage P  

Net Debtors 

H8-A: (ToT) Positively correlated to leverage O  

- H8-B: (PoT) Negatively correlated to leverage O  

H8-C: (ToT & POT) The correlation coefficient is stronger in 
relation to short-term debt O  

High-Growth Firms 

H9-A: (ToT) The additional impact of being a high-growth firm 
has a negative impact on leverage P  

Trade-Off & Pecking Order 
H9-A: (PoT) The additional impact of being a high-growth firm 
has a negative impact on leverage P  

 

8.3.1 Leverage Determinants in Private Firms 

As evident from Table 16, the trade-off and pecking order theory explain two variables each, three 

variables are jointly explained, and two variables go unexplained. Thus, support is given to both 

theories. This is in line with previous studies, which also have shown that both succeed in explaining 
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some aspects of capital structure determinants (Cole, 2013; Degryse et al., 2012; Lopéz-Gracia & 

Sogorb-Mira, 2008).  

 

However, when considering the differences in theoretical importance between the explanatory 

variables and the variation in magnitude among them, more support is allocated to the pecking order 

theory. The authors motivate this by assigning additional explanatory power to profitability, with the 

rationale that this variable is a cornerstone in both the trade-off and pecking order theory. Fama and 

French (2002) states that an inverse relationship between profitability and leverage is considered 

strong evidence for the pecking order theory. Furthermore, the fact that the trade-off theory fails to 

explain why profitable firms decrease their leverage is its major weakness. In the words of the puzzle 

master himself “If the theory is right, a value-maximizing firm should never pass up interest tax 

shields when the probability of financial distress is remotely low” (Myers, 2001, p. 89). The support 

for the pecking-order is further strengthened since the relationship is strongly negative across all debt 

maturities. With that said, the trade-off theory still fills an important role and provides explanations 

for central variables such as age and non-debt tax shield. This means that it to some extent explains 

the leverage choices made by Swedish private firms.  

 

Is it possible to solve the capital structure puzzle based on our results? No. However, that was never 

the purpose of the study. What we can say, is that this study provides evidence that the pecking order 

theory offers slightly higher predictive power.  

 

To conclude, we would like to emphasize the difficulties in interpreting statistical significance when 

using proxies. The theories used in this paper are not general. Thus, they may provide uninformative 

results, since results interpreted as support for may depend on other factors. Further, the use of proxies 

might amplify the problem, since a particular proxy could react better to one particular theory (Myers, 

2001). Lastly, the authors would like the reader to be aware of the uncertainties associated with facts 

that are considered certain.  

 

8.3.2  High-Growth Firms 

To answer research question number two, we present the results for hypotheses H9-A and H9-B The 

additional effect of being a high-growth firm has a negative impact on leverage. The interaction terms 

have individually been discussed throughout section 8.2 but in this section, the authors summarize 
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the findings. Table 17 classifies the estimated high-growth interaction term in support for a negative 

or positive impact on leverage, compared to the main sample. As seen, the result points towards the 

acceptance of hypothesis H9-A and H9-B, as the majority of the interaction terms indicate a negative 

additional impact. Hence, being a high-growth firm implies a decrease in leverage compared to the 

main sample, given an increase in the explanatory variables. Thus, support is attributed to both the 

trade-off and pecking order theory. The findings suggest that being a high-growth firm increases 

information asymmetry and the cost of financial distress.  

 

However, the high-growth firms are shown to, on average, have higher levels of debt, especially for 

the short-term ratio, seen in Table 9. This implies that the conclusion from the regression results does 

not have to be correct. In addition, the magnitudes of the interaction terms are low. Furthermore, 

fewer interaction terms are significant when using financial liabilities for the dependent variables, 

seen in Appendix 16. The authors are unable to state why, but it indicates that high-growth firms are 

not discriminated by financial lenders. Also, we reveal that Swedish high-growth primarily populate 

the Manufacturing & Industry (19.6%), Construction (17.7%), and Wholesale (14.0%) industries. 

 

To summarize, our findings suggest that the additional effect on leverage is negative for changes in 

the capital structure determinants, if a firm is classified as high-growth. The overall results are 

however mixed and addresses the need for future research. 

 

Table 17: Summary of the Interaction Terms 

      Explanatory Variable    Short-Term Debt Long-Term Debt  Total Debt 
  HG Profitability -0.010 -0.011** -0.016** 
  HG Tangibility -0.031** 0.025 -0.013 
  HG Age -0.064 -0.130*** -0.167*** 
  HG Size log(total assets) 0.580** -0.169 0.513** 
  HG Size log(sales) -0.611** 0.259 -0.483** 
  HG Non-debt tax shield 0.018* 0.002 0.019* 
  HG Effective tax-rate -0.000 0.004 0.003 
  HG Growth opportunities -0.004 -0.014* -0.015* 
  HG Net debtors -0.021*** 0.012** -0.014** 
 Additional impact is negative 
  Additional impact is positive 
 No additional impact 

Note: *** p<0.01, ** p<0.05, * p<0.1 
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9 Conclusion 

9.1 Conclusion 

This paper has used panel data and fixed effects regressions to investigate the predictions of the 

pecking order and trade-off theory on capital structure determinants for private firms in Sweden. This 

was done by interpreting the direction, significance and magnitude of the regression coefficients in 

favour of the pecking order or trade-off theory. Furthermore, interaction terms were used to 

investigate the additional impact on leverage, given changes in the determinants, when classified as 

a high-growth firm.  

  

The results ascribe explanatory power to both the trade-off and the pecking order theory. However, 

the main conclusion is that the pecking order theory provides the better explanation regarding capital 

determinants of private firms in Sweden. The main evidence is the strong inverse relationship 

between profitability and leverage, which simultaneously rejects the trade-off theory. Thus, this study 

contributes to the puzzle by showing that the pecking order theory is the better theory in explaining 

Swedish private firm’s capital structure. 

 

The authors show that the additional impact on leverage, being a high-growth firm, is negative given 

an increase in the explanatory variables. The results are not unanimous, but conclusive. This supports 

both the trade-off and pecking order theory, and our findings indicate that being a high-growth firm 

increases information asymmetry and the cost of financial distress. 

 

9.2 Limitations 

This paper has a narrow focus, in the sense that it uses a certain model with a definite number of 

explanatory variables. Consequently, it disregards variables that unquestionably have an impact. 

Variables such as the personal beliefs of decision-makers, the capabilities of the management or 

ownership structure, although this was partly mitigated by the fixed effects econometric model.  

 

The paper set out to allocate explanatory power to the trade-off and the pecking order theory. It is 

naïve to believe that the theories are fully able to explain complex processes such as choosing capital 

structure. We know for a fact that there are flaws in the theories, which means that even at their best, 

some factors still go unexplained. This could be exemplified by a central theme in both theories, the 

assumption that managers can control the degree of leverage in a firm. In reality, this is not the case. 
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Leverage and capital structure depend on factors beyond their control. A fact that became painfully 

evident in the early spring of 2020, when the rules of how to lay a capital structure puzzle drastically 

changed.  

 

9.3 Future Research 

An interesting avenue for future research is to study qualitative primary data. This type of data could 

incorporate opinions, beliefs and describe patterns of those that actually engage in capital structure 

decisions. It would enable an integration of factors difficult to quantify, such as psychological, 

strategic or personal beliefs, that vary across time and firms. This could provide a more holistic 

picture of what truly drives capital structure. Furthermore, it could potentially provide the opportunity 

to analyse firms as they develop through the different stages of life. A topic that the trade-off and 

pecking give little input on.  

 

The high-growth firms also deserve more attention, as they are an important piece of the puzzle. We 

have shown that the additional impact of being high-growth is negative. However, a more focused 

study could provide answers regarding what drives these differences. Another possibility is to 

research how different sources of debt is used by high-growth firms, since our findings change when 

using alternative leverage definition. It could prove to be a thought-provoking piece to the puzzle.  
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Appendix 
 
Appendix 1. Interview with Retriever 

 
 

 

 

 

 

 

 

 
 
 
 
 
 
 

 
 
 

 

 

 

 

 
 

 

Interview with Retriever. Conducted by phone in Swedish, 18th March 2020. 
 
Varifrån samlar ni in eran data? 
”Vi samlar in våran data från officiella källor, såsom svenska myndigheter. Vi säkerställer att all data är 
officiell och att den är säkert”.  
 
Hur ofta samlas denna data in? 
”Den hämtas dagligen med hjälp av vårt automatiserad system ”.  
 
Hur tillförlitlig är er data? 
”Den är väldigt tillförlitlig. Den hämtas från svenska myndigheter. Dock så förekomemr det fel i datan ibland. 
Detta är mest påtagligt när man hämtar stora mängder data, speciellt från några år bak i tiden”. 
 
Hur gör ni för att få datan från ursprungskällan till hemsida där den sen är nedladdningsbar? 
”Vi har ett in-house team av data-specialister som fixar det via ett automatiserat system”.  
 
Gör ni i något fall ändringar i datan? T.ex. nya IFRS regler eller om bolag byter redovisningsmetod? 
”Vi försöker att hålla datan ren. Dvs vi är inte inne och pillar för mycket i den. En sak man skall vara 
medveten om är att vi inte ändrar data retroaktivt. Det betyder att den datan som står är den data som kommer 
stå för evigt. T.ex. vid ändrade redovisningsprinciper så kommer framtida nyckeltal att ändras men inte de 
som redan står”. 
 
Finns det något annat som man bör vara medveten om gällande hur ni hanterar data? T.ex. om ni gör 
något för att förbättra datan eller dylikt? 
”Vi har ju en algoritm som gör alla klassificeringar åt oss. Den har ju givetvis inte alltid rätt och, som ni vet, 
så kan ju definitioner av olika nyckeltal osv skilja sig från. Därför kan det i enskilda fall skilja sig från vad 
någon annan säger. Utöver det, inte så mycket”.  
 
Varför går det inte att använda databasen för att söka längre bak än 2010? 
”Det är egentligen ingen gräns som måste finnas där, utan det är en gräns som vi själva lagt in. Det var 
egentligen en avvägning där vi bestämde oss för att sätta gräsen där. Det man skall komma ihåg är att det inte 
är en forskningsdatabas utan för företag”.   
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Appendix 2. Short, Long- and Total Debt per Industry  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Industry Short-Term Debt Long-Term Debt Total Debt

Advertising, PR & Market Research 62.5% 2.5% 65.0%

Agriculture & Forestry 39.7% 11.3% 51.0%

Business Services 52.5% 8.8% 61.4%

Construction 55.9% 7.5% 63.4%

Culture, Entertainment & Leisure 38.0% 23.5% 61.5%

Data, IT & Tele 53.9% 3.4% 57.3%

Education, Research & Development 57.7% 6.9% 64.6%

Food Production 38.4% 25.3% 63.8%

Healthcare 56.8% 9.3% 66.0%

Hotel & Restaurant 51.7% 18.1% 69.8%

Legal, Finance & Consulting Services 61.2% 3.4% 64.6%

Manufacturing & Industry 45.6% 14.0% 59.6%

Media 70.5% 3.7% 74.3%

Other Consumer Services 62.9% 2.5% 65.4%

Real Estate 55.0% 12.0% 67.0%

Rental & Leasing 29.8% 12.6% 42.4%

Repair & Installation 52.1% 10.0% 62.1%

Retail 52.4% 9.7% 62.1%

Sewage, Waste, Electricity & Water 40.3% 16.6% 56.8%

Staffing & Employment 70.0% 3.3% 73.3%

Technical Consultancy 55.3% 5.1% 60.3%

Transport & Storage 46.8% 23.1% 69.9%

Travel & Tourism 60.9% 8.1% 69.0%

Wholesale 51.0% 10.7% 61.7%

Average 52.5% 10.5% 63.0%
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Appendix 3. Hausman Test STD 

 
 
Appendix 4. Hausman Test LTD 
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Appendix 5. Hausman Test TD 
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Appendix 6. FE Regression Output STD with Normal Standard Errors and Statistical Tests 

Regression results  
 Short-term debt  Coef.  St.Err.  t-value  p-value  [95% Conf  Interval]  Sig 
 Profitability -0.181 0.004 -46.38 0.000 -0.189 -0.174 *** 
 Tangibility -0.156 0.005 -28.48 0.000 -0.166 -0.145 *** 
 Age 0.003 0.001 2.52 0.012 0.001 0.006 ** 
 Size log(total assets) -0.094 0.002 -49.55 0.000 -0.098 -0.091 *** 
 Size log(sales) 0.114 0.002 49.93 0.000 0.109 0.118 *** 
 Non-debt tax shield 0.018 0.023 0.81 0.421 -0.026 0.062  
 Effective tax-rate -0.028 0.002 -13.57 0.000 -0.032 -0.024 *** 
 Growth opportunities -0.025 0.017 -1.41 0.158 -0.059 0.010  
 Net debtors 0.040 0.005 8.48 0.000 0.031 0.050 *** 
 HGprof -0.028 0.010 -2.79 0.005 -0.047 -0.008 *** 
 HGtan -0.068 0.014 -4.87 0.000 -0.096 -0.041 *** 
 HGage -0.002 0.001 -2.42 0.016 -0.003 0.000 ** 
 HGsze 0.034 0.004 8.53 0.000 0.026 0.042 *** 
 HGsze2 -0.034 0.004 -7.49 0.000 -0.042 -0.025 *** 
 HGndts 0.194 0.057 3.38 0.001 0.081 0.307 *** 
 HGetr 0.000 0.006 -0.08 0.939 -0.012 0.011  
 HGgo1 -0.041 0.035 -1.17 0.241 -0.110 0.028  
 HGnd -0.055 0.011 -5.06 0.000 -0.077 -0.034 *** 
 2010b.year 0.000 . . . . .  
 2011.year -0.011 0.002 -5.89 0.000 -0.014 -0.007 *** 
 2012.year -0.021 0.003 -7.45 0.000 -0.026 -0.015 *** 
 2013.year -0.030 0.004 -7.71 0.000 -0.037 -0.022 *** 
 2014.year -0.033 0.005 -6.53 0.000 -0.043 -0.023 *** 
 2015.year -0.033 0.006 -5.25 0.000 -0.045 -0.020 *** 
 2016.year -0.029 0.007 -3.87 0.000 -0.043 -0.014 *** 
 2017.year -0.026 0.009 -3.00 0.003 -0.043 -0.009 *** 
 2018.year -0.030 0.010 -3.09 0.002 -0.050 -0.011 *** 
 Constant 0.210 0.033 6.33 0.000 0.145 0.275 *** 
 
Mean dependent var 0.482 SD dependent var  0.214 
R-squared  0.092 Number of obs   88668.000 
F-test   305.606 Prob > F  0.000 
Akaike crit. (AIC) -168702.268 Bayesian crit. (BIC) -168448.667 
F test that all u_i=0: F(9887, 78754) = 18.65                 
*** p<0.01, ** p<0.05, * p<0.1  

 
  
 ( 1)  2011.year = 0 
 ( 2)  2012.year = 0 
 ( 3)  2013.year = 0 
 ( 4)  2014.year = 0 
 ( 5)  2015.year = 0 
 ( 6)  2016.year = 0 
 ( 7)  2017.year = 0 
 ( 8)  2018.year = 0 
       F(  8, 78754) =   56.07 
            Prob > F =    0.0000 
 
  
 ( 1)  HGprof = 0 
 ( 2)  HGtan = 0 
 ( 3)  HGage = 0 
 ( 4)  HGsze = 0 
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 ( 5)  HGsze2 = 0 
 ( 6)  HGndts = 0 
 ( 7)  HGetr = 0 
 ( 8)  HGgo1 = 0 
 ( 9)  HGnd = 0 
       F(  9, 78754) =   15.97 
            Prob > F =    0.0000 
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Appendix 7. FE Regression Output LTD with Normal Standard Errors and Statistical Tests 

Regression results  
Long-term debt  Coef.  St.Err.  t-value  p-value  [95% Conf  Interval]  Sig 
 Profitability -0.089 0.003 -30.06 0.000 -0.094 -0.083 *** 
 Tangibility 0.304 0.004 73.73 0.000 0.296 0.312 *** 
 Age 0.004 0.001 3.90 0.000 0.002 0.005 *** 
 Size log(total assets) 0.061 0.001 42.75 0.000 0.059 0.064 *** 
 Size log(sales) -0.042 0.002 -24.55 0.000 -0.045 -0.039 *** 
 Non-debt tax shield -0.252 0.017 -14.84 0.000 -0.285 -0.219 *** 
 Effective tax-rate -0.021 0.002 -13.09 0.000 -0.024 -0.017 *** 
 Growth opportunities 0.268 0.013 20.40 0.000 0.242 0.294 *** 
 Net debtors -0.033 0.004 -9.31 0.000 -0.040 -0.026 *** 
 HGprof -0.024 0.007 -3.27 0.001 -0.039 -0.010 *** 
 HGtan 0.040 0.011 3.78 0.000 0.019 0.060 *** 
 HGage -0.002 0.000 -4.87 0.000 -0.003 -0.001 *** 
 HGsze -0.007 0.003 -2.45 0.014 -0.013 -0.001 ** 
 HGsze2 0.011 0.003 3.12 0.002 0.004 0.017 *** 
 HGndts 0.015 0.043 0.34 0.733 -0.070 0.100  
 HGetr 0.007 0.005 1.59 0.111 -0.002 0.016  
 HGgo1 -0.105 0.026 -3.96 0.000 -0.157 -0.053 *** 
 HGnd 0.023 0.008 2.74 0.006 0.006 0.039 *** 
 2010b.year 0.000 . . . . .  
 2011.year -0.006 0.001 -4.36 0.000 -0.009 -0.003 *** 
 2012.year -0.013 0.002 -6.35 0.000 -0.017 -0.009 *** 
 2013.year -0.019 0.003 -6.37 0.000 -0.024 -0.013 *** 
 2014.year -0.025 0.004 -6.62 0.000 -0.033 -0.018 *** 
 2015.year -0.030 0.005 -6.49 0.000 -0.040 -0.021 *** 
 2016.year -0.036 0.006 -6.38 0.000 -0.047 -0.025 *** 
 2017.year -0.039 0.006 -6.04 0.000 -0.052 -0.027 *** 
 2018.year -0.045 0.007 -6.08 0.000 -0.060 -0.031 *** 
 Constant -0.167 0.025 -6.70 0.000 -0.216 -0.118 *** 
 
Mean dependent var 0.109 SD dependent var  0.159 
R-squared  0.157 Number of obs   88644.000 
F-test   563.611 Prob > F  0.000 
Akaike crit. (AIC) -218689.558 Bayesian crit. (BIC) -218435.963 
F test that all u_i=0: F(9879, 78738) = 17.11 
*** p<0.01, ** p<0.05, * p<0.1  

 
  
 ( 1)  2011.year = 0 
 ( 2)  2012.year = 0 
 ( 3)  2013.year = 0 
 ( 4)  2014.year = 0 
 ( 5)  2015.year = 0 
 ( 6)  2016.year = 0 
 ( 7)  2017.year = 0 
 ( 8)  2018.year = 0 
       F(  8, 78738) =    6.93 
            Prob > F =    0.0000 
 
  
 ( 1)  HGprof = 0 
 ( 2)  HGtan = 0 
 ( 3)  HGage = 0 
 ( 4)  HGsze = 0 
 ( 5)  HGsze2 = 0 
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 ( 6)  HGndts = 0 
 ( 7)  HGetr = 0 
 ( 8)  HGgo1 = 0 
 ( 9)  HGnd = 0 
       F(  9, 78738) =   11.81 
            Prob > F =    0.0000 
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Appendix 8. FE Regression Output TD with Normal Standard Errors and Statistical Tests 

Regression results  
 Total debt  Coef.  St.Err.  t-value  p-value  [95% Conf  Interval]  Sig 
 Profitability -0.267 0.004 -67.61 0.000 -0.275 -0.259 *** 
 Tangibility 0.148 0.006 26.92 0.000 0.138 0.159 *** 
 Age 0.006 0.001 5.19 0.000 0.004 0.009 *** 
 Size log(total assets) -0.030 0.002 -15.44 0.000 -0.033 -0.026 *** 
 Size log(sales) 0.069 0.002 30.26 0.000 0.065 0.074 *** 
 Non-debt tax shield -0.240 0.023 -10.56 0.000 -0.284 -0.195 *** 
 Effective tax-rate -0.049 0.002 -23.15 0.000 -0.053 -0.044 *** 
 Growth opportunities 0.243 0.018 13.82 0.000 0.209 0.278 *** 
 Net debtors 0.003 0.005 0.61 0.539 -0.006 0.012  
 HGprof -0.046 0.010 -4.64 0.000 -0.066 -0.027 *** 
 HGtan -0.027 0.014 -1.91 0.056 -0.055 0.001 * 
 HGage -0.004 0.001 -6.17 0.000 -0.005 -0.003 *** 
 HGsze 0.030 0.004 7.30 0.000 0.022 0.038 *** 
 HGsze2 -0.026 0.005 -5.73 0.000 -0.035 -0.017 *** 
 HGndts 0.200 0.058 3.46 0.001 0.087 0.314 *** 
 HGetr 0.006 0.006 1.05 0.294 -0.005 0.018  
 HGgo1 -0.144 0.035 -4.07 0.000 -0.214 -0.075 *** 
 HGnd -0.036 0.011 -3.23 0.001 -0.057 -0.014 *** 
 2010b.year 0.000 . . . . .  
 2011.year -0.017 0.002 -8.88 0.000 -0.020 -0.013 *** 
 2012.year -0.033 0.003 -11.93 0.000 -0.039 -0.028 *** 
 2013.year -0.048 0.004 -12.20 0.000 -0.055 -0.040 *** 
 2014.year -0.057 0.005 -11.25 0.000 -0.067 -0.047 *** 
 2015.year -0.062 0.006 -9.87 0.000 -0.074 -0.050 *** 
 2016.year -0.063 0.007 -8.44 0.000 -0.078 -0.048 *** 
 2017.year -0.064 0.009 -7.34 0.000 -0.081 -0.047 *** 
 2018.year -0.074 0.010 -7.45 0.000 -0.093 -0.054 *** 
 Constant 0.038 0.033 1.12 0.262 -0.028 0.103  
 
Mean dependent var 0.592 SD dependent var  0.210 
R-squared  0.105 Number of obs   88644.000 
F-test   355.714 Prob > F  0.000 
Akaike crit. (AIC) -167005.949 Bayesian crit. (BIC) -166752.355 
F test that all u_i=0: F(9879, 78738) = 22.53 
*** p<0.01, ** p<0.05, * p<0.1  

 
  
 ( 1)  2011.year = 0 
 ( 2)  2012.year = 0 
 ( 3)  2013.year = 0 
 ( 4)  2014.year = 0 
 ( 5)  2015.year = 0 
 ( 6)  2016.year = 0 
 ( 7)  2017.year = 0 
 ( 8)  2018.year = 0 
       F(  8, 78738) =   75.47 
            Prob > F =    0.0000 
 
  
 ( 1)  HGprof = 0 
 ( 2)  HGtan = 0 
 ( 3)  HGage = 0 
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 ( 4)  HGsze = 0 
 ( 5)  HGsze2 = 0 
 ( 6)  HGndts = 0 
 ( 7)  HGetr = 0 
 ( 8)  HGgo1 = 0 
 ( 9)  HGnd = 0 
       F(  9, 78738) =   20.85 
            Prob > F =    0.0000 
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Appendix 9. OLS Residual Versus Fitted Plot TD 

 

 
 
 
Appendix 10. Autocorrelation, Wooldridge test for STD 

Wooldridge test for autocorrelation in panel data 
H0: no first-order autocorrelation 
    F(  1,    9876) =   3647.261 
           Prob > F =      0.0000 
 
Appendix 11. Autocorrelation, Wooldridge test for LTD 

Wooldridge test for autocorrelation in panel data 
H0: no first-order autocorrelation 
    F(  1,    9873) =   2910.282 
           Prob > F =      0.0000 
 
Appendix 12. Autocorrelation, Wooldridge test for TD 

Wooldridge test for autocorrelation in panel data 
H0: no first-order autocorrelation 
    F(  1,    9873) =   5088.250 
           Prob > F =      0.0000 
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Appendix 13. FE STD Regression Output with Robust Standard Errors 

Short-term debt  Coef.  St.Err.  t-value  p-value  [95% Conf  Interval]  Sig 
 Profitability -0.181 0.007 -25.14 0.000 -0.196 -0.167 *** 
 Tangibility -0.156 0.010 -15.23 0.000 -0.176 -0.136 *** 
 Age 0.003 0.002 1.40 0.163 -0.001 0.007  
 Size log(total assets) -0.094 0.005 -17.41 0.000 -0.105 -0.084 *** 
 Size log(sales) 0.114 0.007 16.27 0.000 0.100 0.127 *** 
 Non-debt tax shield 0.018 0.038 0.47 0.635 -0.057 0.093  
 Effective tax-rate -0.028 0.002 -11.45 0.000 -0.033 -0.023 *** 
 Growth opportunities -0.025 0.033 -0.74 0.459 -0.090 0.041  
 Net debtors 0.040 0.008 5.30 0.000 0.025 0.055 *** 
 HGprof -0.028 0.019 -1.47 0.140 -0.064 0.009  
 HGtan -0.068 0.029 -2.38 0.017 -0.124 -0.012 ** 
 HGage -0.002 0.001 -1.23 0.217 -0.004 0.001  
 HGsze 0.034 0.015 2.31 0.021 0.005 0.063 ** 
 HGsze2 -0.034 0.016 -2.16 0.030 -0.064 -0.003 ** 
 HGndts 0.194 0.115 1.69 0.090 -0.031 0.419 * 
 HGetr 0.000 0.009 -0.05 0.961 -0.019 0.018  
 HGgo1 -0.041 0.076 -0.54 0.587 -0.190 0.107  
 HGnd -0.055 0.018 -3.02 0.003 -0.091 -0.019 *** 
 2010b.year 0.000 . . . . .  
 2011.year -0.011 0.002 -4.61 0.000 -0.015 -0.006 *** 
 2012.year -0.021 0.004 -4.60 0.000 -0.029 -0.012 *** 
 2013.year -0.030 0.007 -4.46 0.000 -0.043 -0.017 *** 
 2014.year -0.033 0.009 -3.69 0.000 -0.050 -0.015 *** 
 2015.year -0.033 0.011 -2.94 0.003 -0.054 -0.011 *** 
 2016.year -0.029 0.013 -2.16 0.031 -0.055 -0.003 ** 
 2017.year -0.026 0.015 -1.67 0.095 -0.056 0.005 * 
 2018.year -0.030 0.018 -1.72 0.086 -0.065 0.004 * 
 Constant 0.210 0.065 3.23 0.001 0.082 0.337 *** 
 
Mean dependent var 0.482 SD dependent var  0.214 
R-squared  0.092 Number of obs   88668.000 
F-test   74.412 Prob > F  0.000 
Akaike crit. (AIC) -168704.268 Bayesian crit. (BIC) -168460.059 
 
*** p<0.01, ** p<0.05, * p<0.1  
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Appendix 14. LTD Regression Output with Robust Standard Errors 

Long-term debt  Coef.  St.Err.  t-value  p-value  [95% Conf  Interval]  Sig 
 Profitability -0.089 0.005 -19.66 0.000 -0.098 -0.080 *** 
 Tangibility 0.304 0.010 31.38 0.000 0.285 0.323 *** 
 Age 0.004 0.002 1.89 0.059 0.000 0.007 * 
 Size log(total assets) 0.061 0.003 19.57 0.000 0.055 0.068 *** 
 Size log(sales) -0.042 0.003 -12.28 0.000 -0.049 -0.035 *** 
 Non-debt tax shield -0.252 0.031 -8.10 0.000 -0.313 -0.191 *** 
 Effective tax-rate -0.021 0.002 -11.02 0.000 -0.024 -0.017 *** 
 Growth opportunities 0.268 0.032 8.46 0.000 0.206 0.330 *** 
 Net debtors -0.033 0.005 -6.77 0.000 -0.043 -0.024 *** 
 HGprof -0.024 0.012 -2.07 0.038 -0.048 -0.001 ** 
 HGtan 0.040 0.024 1.63 0.103 -0.008 0.088  
 HGage -0.002 0.001 -2.73 0.006 -0.004 -0.001 *** 
 HGsze -0.007 0.008 -0.89 0.376 -0.024 0.009  
 HGsze2 0.011 0.008 1.32 0.188 -0.005 0.026  
 HGndts 0.015 0.084 0.17 0.861 -0.150 0.180  
 HGetr 0.007 0.006 1.20 0.230 -0.005 0.019  
 HGgo1 -0.105 0.055 -1.91 0.056 -0.212 0.003 * 
 HGnd 0.023 0.011 1.99 0.046 0.000 0.045 ** 
 2010b.year 0.000 . . . . .  
 2011.year -0.006 0.002 -3.01 0.003 -0.010 -0.002 *** 
 2012.year -0.013 0.004 -3.43 0.001 -0.021 -0.006 *** 
 2013.year -0.019 0.006 -3.21 0.001 -0.030 -0.007 *** 
 2014.year -0.025 0.008 -3.26 0.001 -0.040 -0.010 *** 
 2015.year -0.030 0.010 -3.17 0.002 -0.049 -0.012 *** 
 2016.year -0.036 0.011 -3.10 0.002 -0.058 -0.013 *** 
 2017.year -0.039 0.013 -2.93 0.003 -0.066 -0.013 *** 
 2018.year -0.045 0.015 -2.95 0.003 -0.075 -0.015 *** 
 Constant -0.167 0.051 -3.31 0.001 -0.267 -0.068 *** 
 
Mean dependent var 0.109 SD dependent var  0.159 
R-squared  0.157 Number of obs   88644.000 
F-test   115.016 Prob > F  0.000 
Akaike crit. (AIC) -218691.558 Bayesian crit. (BIC) -218447.356 
 
*** p<0.01, ** p<0.05, * p<0.1  
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Appendix 15. FE TD Regression Output with Robust Standard Errors 

Total debt  Coef.  St.Err.  t-value  p-value  [95% Conf  Interval]  Sig 
 Profitability -0.267 0.007 -37.85 0.000 -0.281 -0.253 *** 
 Tangibility 0.148 0.011 13.57 0.000 0.127 0.170 *** 
 Age 0.006 0.002 2.69 0.007 0.002 0.011 *** 
 Size log(total assets) -0.030 0.005 -6.14 0.000 -0.039 -0.020 *** 
 Size log(sales) 0.069 0.006 12.10 0.000 0.058 0.081 *** 
 Non-debt tax shield -0.240 0.041 -5.91 0.000 -0.319 -0.160 *** 
 Effective tax-rate -0.049 0.003 -18.68 0.000 -0.054 -0.043 *** 
 Growth opportunities 0.243 0.036 6.74 0.000 0.173 0.314 *** 
 Net debtors 0.003 0.007 0.40 0.688 -0.011 0.017  
 HGprof -0.046 0.019 -2.46 0.014 -0.083 -0.010 ** 
 HGtan -0.027 0.028 -0.95 0.343 -0.083 0.029  
 HGage -0.004 0.001 -3.18 0.001 -0.007 -0.002 *** 
 HGsze 0.030 0.012 2.47 0.014 0.006 0.053 ** 
 HGsze2 -0.026 0.012 -2.19 0.029 -0.049 -0.003 ** 
 HGndts 0.200 0.108 1.86 0.062 -0.010 0.411 * 
 HGetr 0.006 0.009 0.72 0.470 -0.011 0.023  
 HGgo1 -0.144 0.081 -1.79 0.074 -0.302 0.014 * 
 HGnd -0.036 0.016 -2.18 0.029 -0.068 -0.004 ** 
 2010b.year 0.000 . . . . .  
 2011.year -0.017 0.002 -6.67 0.000 -0.021 -0.012 *** 
 2012.year -0.033 0.005 -6.93 0.000 -0.043 -0.024 *** 
 2013.year -0.048 0.007 -6.66 0.000 -0.062 -0.034 *** 
 2014.year -0.057 0.010 -5.99 0.000 -0.076 -0.038 *** 
 2015.year -0.062 0.012 -5.20 0.000 -0.085 -0.039 *** 
 2016.year -0.063 0.014 -4.42 0.000 -0.091 -0.035 *** 
 2017.year -0.064 0.017 -3.83 0.000 -0.096 -0.031 *** 
 2018.year -0.074 0.019 -3.88 0.000 -0.111 -0.037 *** 
 Constant 0.038 0.067 0.56 0.574 -0.093 0.168  
 
Mean dependent var 0.592 SD dependent var  0.210 
R-squared  0.105 Number of obs   88644.000 
F-test   123.693 Prob > F  0.000 
Akaike crit. (AIC) -167007.949 Bayesian crit. (BIC) -166763.747 
 
*** p<0.01, ** p<0.05, * p<0.1  

 
 

 

 

 

 

 

 
 
 
  



pg.  
 

91 

Appendix 16. FE Regression Results with Alternative Dependent Variables 

       Short-term debt    Long-term debt Total debt 
 Profitability -0.077*** -0.083*** -0.116*** 
   (0.007) (0.004) (0.005) 
 Tangibility -0.023 0.428*** 0.317*** 
   (0.014) (0.014) (0.012) 
 Age 0.048 0.404* 0.377* 
   (0.220) (0.212) (0.195) 
 Size log(total assets) 0.485*** 0.490*** 0.728*** 
   (0.033) (0.025) (0.027) 
 Size log(sales) -0.238*** -0.305*** -0.412*** 
   (0.032) (0.023) (0.025) 
 Non-debt tax shield 0.020** -0.063*** -0.035*** 
   (0.010) (0.009) (0.008) 
 Effective tax-rate -0.040*** -0.026*** -0.047*** 
   (0.003) (0.002) (0.003) 
 Growth opportunities 0.016* 0.065*** 0.063*** 
   (0.009) (0.008) (0.008) 
 Net debtors -0.110*** -0.037*** -0.101*** 
   (0.008) (0.006) (0.006) 
 HG Profitability -0.003 -0.012** -0.010 
   (0.008) (0.006) (0.006) 
 HG Tangibility -0.004 0.009 0.003 
   (0.018) (0.018) (0.015) 
 HG Age -0.069 -0.225*** -0.228*** 
   (0.071) (0.056) (0.056) 
 HG Size log(total assets) -0.002 -0.123 -0.053 
   (0.273) (0.205) (0.192) 
 HG Size log(sales) -0.162 0.305 0.094 
   (0.280) (0.224) (0.210) 
 HG Non-debt tax shield -0.006 -0.001 -0.005 
   (0.013) (0.011) (0.010) 
 HG Effective tax-rate -0.004 0.005 0.001 
   (0.005) (0.003) (0.003) 
 HG Growth opportunities -0.006 -0.015* -0.016* 
   (0.010) (0.008) (0.009) 
 HG Net debtors -0.005 0.009 0.003 
   (0.010) (0.006) (0.008) 
 _cons -0.017 0.150*** 0.114** 
   (0.051) (0.050) (0.046) 
 Obs. 88668 88644 88644 
 R-squared 0.040 0.156 0.164 
 Rho .634 .739 .752 
 Corr (u_i, Xb) -0.295 -0.317 -0.400 
 F-test   37.52 114.31 160.06 
Year Dummy NO YES YES 
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Appendix 17. Robustness Test Size with Standardized Coefficients  

      (7)   (8)   (9) 
       Total debt    Total_debt    Total_debt 

 Profitability -0.190*** -0.186*** -0.166*** 
   (0.005) (0.005) (0.005) 
 Tangibility 0.156*** 0.139*** 0.140*** 
   (0.011) (0.011) (0.011) 
 Age 0.518*** 0.522*** 0.516*** 
   (0.193) (0.194) (0.195) 
 Size log(total assets) -0.174***  0.014 
   (0.028)  (0.022) 
 Size log(sales) 0.361*** 0.260***  
   (0.030) (0.022)  
 Non-debt tax shield -0.049*** -0.033*** -0.030*** 
   (0.008) (0.008) (0.008) 
 Effective tax-rate -0.047*** -0.048*** -0.048*** 
   (0.002) (0.003) (0.003) 
 Growth opportunities 0.047*** 0.042*** 0.045*** 
   (0.007) (0.007) (0.007) 
 Net debtors 0.002 -0.003 -0.002 
   (0.006) (0.006) (0.006) 
 HG Profitability -0.016** -0.018*** -0.020*** 
   (0.007) (0.007) (0.006) 
 HG Tangibility -0.013 -0.005 -0.011 
   (0.013) (0.013) (0.013) 
 HG Age -0.167*** -0.152*** -0.079 
   (0.053) (0.051) (0.053) 
 HG Size log(total assets) 0.513**  0.362** 
   (0.208)  (0.142) 
 HG Size log(sales) -0.483** -0.118  
   (0.221) (0.146)  
 HG Non-debt tax shield 0.019* 0.012 0.017* 
   (0.010) (0.010) (0.010) 
 HG Effective tax-rate 0.003 0.003 0.003 
   (0.004) (0.004) (0.004) 
 HG Growth opportunities -0.015* -0.012 -0.013 
   (0.008) (0.008) (0.008) 
 HG Net debtors -0.014** -0.011* -0.013** 
   (0.006) (0.006) (0.006) 
 _cons 0.219*** 0.227*** 0.192*** 
   (0.045) (0.045) (0.045) 
 Obs. 88644 88644 88644 
 R-squared  0.105 0.102 0.093 
Year Dummy YES YES YES 
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Appendix 18. Robustness Test Tangibility and Non-Debt Tax Shield with Standardized Coefficients 

      (4)   (5)   (6) 
       Total_debt    Total_debt    Total_debt 

 Profitability -0.190*** -0.186*** -0.194*** 
   (0.005) (0.005) (0.005) 
 Tangibility 0.156*** 0.138***  
   (0.011) (0.011)  
 Age 0.518*** 0.547*** 0.513*** 
   (0.193) (0.193) (0.194) 
 Size log(total assets) -0.174*** -0.147*** -0.117*** 
   (0.028) (0.027) (0.028) 
 Size log(sales) 0.361*** 0.344*** 0.331*** 
   (0.030) (0.029) (0.029) 
 Non-debt tax shield -0.049***  -0.012 
   (0.008)  (0.008) 
 Effective tax-rate -0.047*** -0.047*** -0.049*** 
   (0.002) (0.003) (0.003) 
 Growth opportunities 0.047*** 0.039*** 0.038*** 
   (0.007) (0.007) (0.007) 
 Net debtors 0.002 0.002 0.008 
   (0.006) (0.006) (0.006) 
 HG Profitability -0.016** -0.018*** -0.016** 
   (0.007) (0.007) (0.007) 
 HG Tangibility -0.013 -0.006  
   (0.013) (0.013)  
 HG Age -0.167*** -0.172*** -0.173*** 
   (0.053) (0.053) (0.052) 
 HG Size log(total assets) 0.513** 0.444** 0.456** 
   (0.208) (0.200) (0.201) 
 HG Size log(sales) -0.483** -0.427** -0.434** 
   (0.221) (0.214) (0.215) 
 HG Non-debt tax shield 0.019*  0.018* 
   (0.010)  (0.010) 
 HG Effective tax-rate 0.003 0.003 0.003 
   (0.004) (0.004) (0.004) 
 HG Growth opportunities -0.015* -0.011 -0.014* 
   (0.008) (0.008) (0.008) 
 HG Net debtors -0.014** -0.014** -0.014** 
   (0.006) (0.006) (0.006) 
 _cons 0.219*** 0.225*** 0.230*** 
   (0.045) (0.045) (0.045) 
 Obs. 88644 88650 88644 
 R-squared  0.105 0.104 0.096 
Year Dummy YES YES YES 

 
 
 
 
 
 


