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Abstract 

 

Formålet med denne afhandling er at afdække, hvordan selskabers ejerskab (børsnoteret/privat) har 

påvirket kapitalstrukturdynamikker for europæiske selskaber i perioden 2004 til 2019. Motivationen for 

dette studie er baseret på, at litteraturen på dette område er yderst begrænset, da empiriske studier 

hovedsageligt har fokuseret på at undersøge kapitalstrukturdynamikker i en kontekst konstitueret 

udelukkende af børsnoterede selskaber. Ydermere differentierer denne afhandling sig fra eksisterende 

forskning ved at inkludere makroøkonomiske variable, med særligt fokus på rentevariablen i lyset af, at 

det seneste årti har været karakteriseret af faldende renter, der ultimativt har resulteret i et, relativt til det 

historiske niveau i Europa, usædvanligt lavt renteniveau for selskaber. Denne afhandling fokuserer da på, 

hvordan ejerskab manifesterer sig i selskabers kapitalstrukturpolitik, såvel som hvorledes ejerskab har 

konsekvenser for, hvordan selskaberne har reageret på rentefluktuationerne. 

 

Afhandlingen er baseret på 6,881 børsnoterede og private selskaber i Europa i perioden 2004 til 2019. 

Der er foretaget statistiske analyser med henblik på at afdække kapitalstrukturdynamikker inden for to 

områder, der samlet udgør selskabers kapitalstrukturpolitik: Betydning af ejerskab for i) relative andel af 

gæld i kapitalstrukturen samt ii) kapitalstrukturtilpasningsadfærd. 

 

Vores resultater indikerer, at børsnoterede selskaber generelt benytter en mindre andel gæld i 

kapitalstrukturen sammenlignet med private selskaber. Endvidere øger børsnoterede selskaber deres gæld 

relativt til egenkapital under faldende renter, hvorimod private selskabers kapitalstruktur ikke udviser 

lignende følsomhed over for renteændringer. I forhold til tilpasningsadfærd er børsnoterede selskaber 

mere aktive end private, der generelt udviser højere grad af inerti. Ydermere indikerer resultaterne, at 

denne effekt forstærkes for børsnoterede selskaber under faldende renter, hvilket antyder, at 

børsnoterede selskaber muligvis udnytter attraktive markedsforhold. Modsat udviser private selskabers 

kapitalstrukturtilpasningsadfærd ikke samme følsomhed over for faldende renter. Endeligt finder vi, at 

der er nogle sammenfald mellem firma-specifikke faktorer, der påvirker tilpasningsadfærden for både 

børsnoterede og private selskaber. 
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Chapter 1 – Introduction 

 

Amongst the most fundamental decisions to be made by firms and corporate executives is choosing 

between the sources of funds with which operations are to be financed. A plethora of theories have 

emerged in an attempt to encapsulate capital structure as a phenomenon. Yet, the theoretical dissensus 

on the matter reflects the puzzling nature of capital structure, and hence capital structure and capital 

structure optimality remains one of the greatest unresolved matters in the governance and finance 

literature. Chronologically, the long stream of prevalent corporate finance theory on capital structure was 

initiated by Modigliani and Miller’s (M&M) (1958) irrelevance theory, from which numerous branches of 

static theories germinated. Kraus and Litzenberger (1973) represent one of these branches, arguing that 

firms achieve capital structure optimality by balancing the tax savings against the bankruptcy costs 

induced by debt financing. This theory, which later became known as the trade-off theory, obtained much 

support by corporate finance peers at the time. Myers (1984) represents a second branch known as the 

pecking order theory, stating that firms’ susceptibility to adverse selection establishes a financing 

hierarchy such that firms favor internal sources of financing over external financing and debt over equity. 

In essence, these perspectives are static as they solely prognosticate firms’ optimal capital structure in a 

single period setting. More contemporary research argues that the static nature is the perspectives’ shared 

fallacy, finding that static theories cannot adequately explain capital structure dynamics in practice 

(Fischer et al., 1989). Contrarily, research has rendered it evident that executives tend not to settle with 

one fixed capital structure over the span of firms’ lifetimes, but rather continuously adjust the capital 

structure in response to alterations to internal and external factors (Jalilvand & Harris, 1984; Fischer et 

al., 1989; Frank & Goyal, 2007). In turn, more contemporary research argues that capital structure may 

properly be understood in a dynamic setting, incorporating the influence of external leverage shocks as 

well as the likelihood that firms deviate from their optimal leverage level due to adjustment costs (Fischer 

et al., 1989; Baker & Wurgler, 2002; Leary & Roberts, 2005; Frank & Goyal, 2009). The dynamic 

perspective has permitted for the evolvement of additional research related to the comprehension of 

firms’ adjustment behavior, primarily the speed with which firms adjust toward their target leverage. 

While a myriad of studies has been conducted on the effect of firm-specific and macroeconomic variables 

on leverage levels and the speed of adjustment, the validity of such findings is almost exclusively isolated 

to a context of public firms, rendering empiricism on the capital structure dynamics of private firms 

rather inchoate (Titman & Wessels, 1988; Rajan & Zingales, 1995; Drobetz & Wanzenried, 2006; Drobetz 

et al., 2007; Huang & Ritter, 2009; Brav, 2009; Canarella & Miller, 2019). Resultingly, little is known about 



 Chapter 1 – Introduction 

7 of 109 
 

the implications of ownership (public/private) on the capital structure policy of firms, and whether 

macroeconomic variables may exert an effect that is likewise contingent on ownership. Consequently, 

this paper investigates the effect of ownership on the capital structure policy of firms, and how the effect 

of the interest rate may likewise be contingent on ownership. 

 

1.1 Research Question 

In spite of a myriad of conducted studies having endeavored to derive the determinants of firms’ 

financing behavior, the preponderance considers firm-specific variables to possess explanatory power, 

while some likewise include macroeconomic variables (Flannery & Rangan, 2006; Frank & Goyal, 2009, 

Drobetz & Wanzenried, 2006; Drobetz et al., 2007). Hitherto, the primary ambition of conducted studies 

has been testing the classical finance theories on capital structure, typically in a narrow setting such as for 

various industries or a single or few countries. Interestingly, empirical results tend to differ markedly, 

reflecting a varying extent to which support is found for traditional theories and an overall empirical 

dissensus regarding the appropriateness of capital structure theories and their prognostications. Yet, to 

date, empirical studies have almost exclusively been conducted in a context of public firms, and the 

generalization of such results would assume that ownership is homogenous, fundamentally neglecting 

any differences with regard thereto. Consequently, not only is little known about the determinants of the 

financing behavior of private firms, but little is also likewise known about differences in capital structure 

policies induced by firms’ private or public ownership. For example, as found by Graham and Harvey 

(1999) and Bancel and Mittoo (2004), managers generally explicate that markets are timed, such that debt 

is issued when interest rates are low. However, as suggested by Brav (2009), the relative cost of accessing 

capital markets is higher for private firms compared to public firms, which should translate into, relative 

to public firms, a reduced frequency with which capital markets are accessed. Resultingly, ownership may 

very well exert significant effects on the sensitivity of the capital structure to fluctuations in 

macroeconomic variables, and especially the interest rate, if market timing tendencies are to be observed. 

Furthermore, as suggested by Morellec (2004), ownership concentration and overlaps between owners 

and management are more widespread for private firms, and such is expected to influence the capital 

structure policy, typically tending to manifest in increasing debt levels, as the cost of giving away control 

would be higher under circumstances characterized by ownership concentration relative to public firms 

where ownership is typically atomistic (Brav, 2009). However, empirically, no studies allow for validating 

such expected ownership-induced capital structure policy differences regarding both firm-specific and 

macroeconomic variables, and neither do hitherto studies examine whether firms' tendency to time 

interest rates is likewise contingent on ownership. 
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This paper seeks to address the shortcoming of hitherto conducted empirical research on capital structure 

dynamics. The results contribute to the existing literature in three ways. First, capital structure dynamics 

in Europe are analyzed, a region that has been severely underrepresented in empirical research. Second, 

this paper offers a comprehensive comparison of ownership-induced capital structure determinants and 

dynamics while contextualizing those against prevalent capital structure theories. Third, this paper 

distinguishes itself from existing literature on capital structure dynamics for public and private firms by 

investigating not only firm-specific factors but incorporating macroeconomic variables with a particular 

focus on interest rates. This distinguishing feature is especially compelling as this paper investigates a 

period characterized by downward-trending interest rates to unprecedented levels, allowing for an 

analysis of how such interest rate dynamics manifest in the capital structure for public and private firms, 

respectively. This paper applies a more pragmatic view by approximating the cost of debt of firms and 

referring to this as the interest rate1. 

 

Concretely, this paper addresses the following research question: 

 

How does firm ownership affect capital structure policy and appertaining  

responses to interest rate fluctuations for European firms? 

 

To comprehensively answer the research question, the question has been subdivided into three 

components. The three subcomponents allow the establishment of a chronological analytical order where 

each subcomponent yields answers to the research question. Specifically, when investigating the capital 

structure of firms and to fully grasp capital structure dynamics, it is of crucial importance to consider 

both the employed leverage levels as well as the adjustment behavior toward such leverage levels i.e., the 

speed of adjustment, as these, together, constitute a firm’s capital structure policy. Accordingly, the paper 

is structured by the following three subquestions: 

 

1. Do public firms differ from private firms regarding employed leverage levels and 

determinants thereof? 

 

2. Do public firms differ from private firms regarding the speed of adjustment and the 

interest rate sensitivity thereof? 

 

1 As further elaborated on in Section 4.3.2 
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3. Do firm characteristics of public and private firms exert similar effects on the speed of 

adjustment? 

 

1.2 Structure of the Paper 

This section outlines the structure of the remainder of the paper, which is as follows: First, in Chapter 2, 

the theoretical foundation of the paper is laid by presenting the prevalent capital structure theories, and 

enduringly by introducing the speed of adjustment concept. Thereafter, in Chapter 3, testable hypotheses 

are developed related to the employed leverage level and adjustment speed of public relative to private 

firms. Chapter 4 elaborates on aspects related to data considerations, the structure and treatment of such 

data. Moreover, the chapter maps the process from extracting the initial firm data to achieving the final 

firm sample, while likewise presenting the definitions of the variables to be used in the econometric 

analyses. Subsequently, Chapter 5 provides descriptive statistics on the dataset. Chapter 6 presents 

methodological considerations related to the selection of the appropriate models to be used in testing the 

respective hypotheses. Chapter 7 presents the statistical results, appertaining findings and the discussion 

of this paper’s contribution related to prevalent capital structure theories and empirical findings. In 

Chapter 8, the findings of this paper are concluded. Last, in Chapter 9, future research is suggested. 

 

1.3 Scope of the Paper 

The scope of this paper is to enrich the preceding literature by exploring how firm ownership affects the 

capital structure policies of European firms. In analyzing capital structure, this paper focuses on 

uncovering capital structure dynamics induced by ownership, while contextualizing findings against 

prevalent capital structure theories and empirical findings. Resultingly, it is beyond the scope of the paper 

to utilize findings as means to develop new capital structure theories that may more appropriately 

embrace the uncovered dynamics. 

 

Furthermore, the validity of the findings presented in this paper solely holds for firms in the respective 

countries and industries present in the final firm sample during the investigated period covering 2004-

2019. Consequently, it is probable that presented findings are not universally applicable due to potential 

differences in capital structure dynamics induced by geography, such as between American or European 

public and private firms, covered industries, or the investigated time period. However, cross validating 

the significance of firm ownership in other geographies, industries or time periods is beyond the scope 

of this paper. 
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Additionally, the scope of this paper is limited to investigating capital structure policy as driven by 

variables that have empirically shown to exert the primary influence on capital structure, as further 

elaborated upon in Section 4.3.2. Hence, it is beyond the scope of the paper to consider other time-

variant omitted variables that may influence the capital structure policy of firms, such as aspects related 

to M&A, general accounting differences or changes in accounting principles, such as the implementation 

of IFRS 16 in 2019. 
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Chapter 2 - Literature Review 

 

The following chapter presents the prevalent theories that have laid the foundation for the 

comprehension of capital structure. The section is divided into three subsections, distinguishing between 

various paradigms of capital structure theory, specifically “static”, “dynamic” and “opportunistic”. Static 

trade-off theory assumes that there is an optimal capital structure of the firm, which stands in contrast 

to the dynamic perspective which suggests that firms let their leverage ratios vary within an optimal range 

due to the existence of adjustment costs of rebalancing. Conversely, opportunistic market timing theory 

disputes the assumption of an optimal capital structure, arguing that capital structure is more an outcome 

of various discretionary decisions based on managerial expectations. Chronologically, Section 2.1-2.3 

presents the different perspectives on capital structure and capital structure optimality. Thereafter, 

Section 2.4 elaborates on the expected capital structure differences induced by firms’ private relative to 

public ownership. Finally, Section 2.5 presents the shortcomings of hitherto conducted empirical studies, 

and how empirical findings may be supplemented. 

 

2.1 The Foundation of Static Capital Structure Theories 

When assessing firms’ capital structure, one seeks to infer how operations (assets) are financed. Said 

financing can be obtained through two external sources: equity or debt, or through internal sources such 

as retained earnings. The choice of security financing (debt or equity) ultimately determines how the cash 

flows generated by the firm’s assets are to be distributed i.e., as interest to debt holders or net income to 

equity holders. 

 

In 1958, Modigliani and Miller published a revolutionary paper, claiming that it did not matter which 

sources were used to finance firms’ operations in a perfect capital market2. In other words, M&M claimed 

 

2 Perfect capital markets implies: (1) Absence of frictions in capital markets, (2) agents’ ability to lend and borrow 

at the risk free rate, absence of (3) taxes and (4) bankruptcy costs, (5) firms’ ability to freely issue equity and debt, 

(6) future earnings from operation is for each firm presented by a subjective stochastic variable, (7) all firms have 

the same operational risk that is constant over time, (8) firm earnings are constant, (9) all income is paid out as 

dividends, and (10) all market participants have the same information regarding the return to the firm. Assumptions 

1 – 9 are from Modigliani and Miller (1958). Assumption 10 was initially not stated in Modigliani and Miller (1958), 

but afterward added by Stiglitz (1988) 
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that there was no optimal capital structure, since the relative proportion of equity and debt financing 

could not increase the value of the firm. Thus, M&Ms proposition 1 states that if any firm were more 

leveraged than another comparable firm and provided similar returns, it should not trade at a premium, 

as an investor could employ homemade leverage for an arbitrage pay-off3 (Modigliani & Miller, 1958). 

Hence, the findings of M&Ms Proposition 1 can be summarized as: 

 

𝑉𝐿𝑒𝑣𝑒𝑟𝑒𝑑  =  𝑉𝑈𝑛𝑙𝑒𝑣𝑒𝑟𝑒𝑑 (2.1) 

 

Where 𝑉 indicates the value of the firm. 

 

Further expanding on the relevance of homemade leverage, M&M presented their second proposition. 

Proposition 2 revolved around the idea that the cost of equity of firms will increase with the increment 

of employed leverage. If an investor borrowed additional capital to buy more shares, the returns would 

be higher than by solely using equity. Therefore, firms employing more leverage will consequently face 

higher expected equity returns i.e., cost of equity (Modigliani & Miller, 1958). As suggested by Proposition 

2, the cost of equity depends on the return on assets (unlevered), cost of debt and leverage. However, 

the average cost of capital of all securities will remain unchanged (Modigliani & Miller, 1958).  

 

Due to the assumptions of a perfect capital market arguably being utopic, M&M acknowledged that this 

theorem would have limited applicability in practice. Later research has shown that the initial M&M 

theorem fails under a variety of circumstances such as in contexts with taxes, transaction costs, 

bankruptcy costs, agency conflicts, adverse selection, lack of separability between financing and 

operations, time-varying financial market opportunities, and investor clientele effects (Hirshleifer, 1966; 

Stiglitz, 1969; Frank & Goyal, 2007). Adding to their original paper, M&M (1963) presented an additional 

theorem on the relevance of capital structure, now incorporating the existence of taxes. By including the 

relevance of taxes, the importance of capital structure fundamentally changed due to the tax deductibility 

of interest expenses. The additional cash flow created by the lower interest payments due to tax 

deductibility is commonly referred to as “tax shield” and the value of such caused M&M to incorporate 

taxes into the original Proposition 1:  

 

3 The investor could sell short the firm trading at a premium and simultaneously buy the discounted firm by 

employing a personal leverage (borrowing at the same rate as the firm) similar to the leveraged firm and thereby 

obtaining a risk-free profit 
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𝑉𝐿  =  𝑉𝑈 +  PV(𝑇𝑎𝑥 𝑠ℎ𝑖𝑒𝑙𝑑) (2.2) 

 

Where 𝑃𝑉(𝑇𝑎𝑥 𝑠ℎ𝑖𝑒𝑙𝑑) is computed as 𝑇𝑎𝑥 𝑟𝑎𝑡𝑒 ∗ 𝐷𝑒𝑏𝑡,  assuming perpetuity debt. 

 

Following this logic to an extreme would inevitably lead to the conclusion that an optimal capital structure 

maximizing the value of the firm would consist of 100% debt financing, as equity would not provide any 

tax shield. Since firms with 100% debt financing have rarely been observed, it could be argued that this 

theory on capital structure lacks other considerations related to the negative influence of excessive debt. 

 

2.1.1 The Trade-off Theory of Capital Structure 

Subsequent, research on capital structure has focused on expanding M&Ms theorem with additional 

perspectives on debt. Kraus and Litzenberger (1973) argue that optimal leverage should not only be 

determined by the benefits from debt, such as the tax shield, but likewise by the costs associated with 

higher leverage such as an increased risk of bankruptcy. This idea led to another significant concept in 

the current understanding of capital structure, which was reiterated by Myers (1984) given the concept 

of “trade-off theory”. The fundamental concept is that debt has benefits, such as the value from the tax 

shield, but similarly possesses disadvantages such as an increased risk of bankruptcy. Myers (1984) argues 

that the increased risk of bankruptcy should be viewed in terms of both higher direct and indirect 

bankruptcy costs associated with additional leverage. Direct bankruptcy costs are related to direct fees in 

the occurrence of a liquidation or restructuring e.g., lawyers and auditors’ fees as well as administrative 

fees. The indirect bankruptcy costs are related to the costs incurred by the firm as a going concern with 

a higher risk of bankruptcy, such as higher interest rate spread and the opportunity cost of missing 

otherwise attractive investments due to lack of financing (Altman, 1984). Thus, the understanding of the 

optimal capital structure was enriched, as the optimal capital structure should rather be viewed as a trade-

off between the benefits from the tax shield and the cost of increasing bankruptcy risk. Hence, Myers' 

(1984) contribution was that an optimal capital structure is determined by balancing the marginal benefits 

against the marginal costs associated with debt financing. However, it should be noted that quantifying 

the bankruptcy costs, especially indirect, is at best complicated and cannot, to the same degree as tax 

benefits, be easily calculated, while estimates can vary significantly on an industry and firm level (Altman, 

1984). Hence, the trade-off theory can be summarized by the following equation: 

 

𝑉𝐿  =  𝑉𝑈 +  𝑃𝑉(𝑇𝑎𝑥 𝑠ℎ𝑖𝑒𝑙𝑑) −  𝑃𝑉(𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝐷𝑖𝑠𝑡𝑟𝑒𝑠𝑠) (2.3) 
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Figure 2.1 – Target Capital Structure as Defined by Trade-off Theory  

Source: Berk & DeMarzo (2019) & Own contribution 

 

Another perspective on the optimal level of debt in the capital structure is presented by Jensen and 

Meckling (1976), which is concerned with agency costs and the theory of the firm. In any firm where the 

equity holders - de facto owners - and management are not overlapping, there is a level of information 

asymmetry due to the principal-agent relationship, since the owners are not involved in the daily decision 

making. Resultingly, there are two types of agency costs: Agency costs of shareholders and agency costs 

of debtholders, resulting from underinvestment, debt overhang, asset substitution, or risk shifting. This 

could cause adverse decision making, which would harm the equity holders, since management is not 

penalized for value-destroying decisions (Jensen & Meckling, 1976). Managers may entrench themselves 

with perks or use excess cash to overinvest in order to achieve self-actualization or obtain other personal 

benefits as a result of firm growth. Thus, agency costs are related to the monitoring costs for equity 

holders of management due to asymmetric information. As a result, equity financing requires more close 

monitoring of management decisions, and therefore has a higher level of agency costs. However, to 

counter this, Jensen and Meckling (1976), suggests that issuing more debt will remove excess cash thereby 

reducing free cash flow problems, and consequently improve management’s investment discipline. 

Furthermore, management will have more direct monitoring in the form of covenants. Similarly, to Myers 

(1984) view on the optimal capital structure being a trade-off, the underlying theory of agency costs is 
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that the optimal capital structure should be seen in view of a trade-off minimizing the sum of agency cost 

from equity and debt, respectively (Harris & Raviv, 1991). However, as was the case for bankruptcy costs, 

agency costs are, at best, difficult to quantify (Altman, 1984). Altering equation 2.3 to encompass relevant 

agency cost and benefits of debt, the value of the levered firm is estimated as:  

 

𝑉𝐿  =  𝑉𝑈 +  𝑃𝑉(𝑇𝑎𝑥 𝑠ℎ𝑖𝑒𝑙𝑑) −  𝑃𝑉(𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 Distress) + 𝑃𝑉( 𝐴𝑔𝑒𝑛𝑐𝑦 𝑏𝑒𝑛𝑒𝑓𝑖𝑡𝑠𝐷𝑒𝑏𝑡)

− 𝑃𝑉(𝐴𝑔𝑒𝑛𝑐𝑦 𝑐𝑜𝑠𝑡𝑠𝐷𝑒𝑏𝑡) (2.4)
 

 

2.1.2 The Pecking Order Theory of Capital Structure 

However, Jensen and Meckling (1976) criticized the static trade-off for being more theoretical than 

practical, arguing that the capital structure of firms is guided by asymmetric information that establishes 

a financing hierarchy, consequently rendering trade-off aspects less relevant when deciding how to 

finance new projects. Since outsiders, such as investors, possess limited knowledge compared to insiders, 

such as management, the signaling value of each financing source proposes a specific ranking of 

preference for funding. This is also referred to as pecking order theory (Jensen & Meckling, 1976; Myers, 

1984; Myers & Majluf, 1984). In short, it is the outsiders’ belief that managers, who have more 

information than outsiders, will only issue equity when their firm’s share price is overvalued. Specifically, 

if the shares were undervalued according to insiders, it would not be in the interest of shareholders to 

issue equity, as this would be equivalent to selling the upside expected as the share price converges toward 

the intrinsic fair value. Thus, pecking order theory illustrates similar endogenous problems as Akerlof's 

(1970) lemon problem, since only inferior firms will issue equity, and the signaling effect thereof would 

cause outsiders to discount the price of the equity. This dynamic causes managers to prioritize internal 

funds first, and debt over equity financing due to the cost of asymmetric information. Hence, according 

to Myers and Majluf (1984), the pecking order theory provides no optimal capital structure per se, but 

rather prescribes that changes are driven by the lack of adequate internal funds (retained earnings) or lack 

of access to debt financing, which, in turn, causes firms to issue equity. 

 

2.2 The Dynamic Paradigm of Capital Structure Theory 

While the static paradigm of capital structure did expand the comprehension of capital structure 

dynamics, it did, however, not account for the frictions associated with adjusting the capital structure, 

such as the adjustment cost and time-aspect of adjusting the capital structure. The neglectance of such 

frictions amassed much criticism of especially the static trade-off theory, with critics arguing that the 

incorporation of market frictions allow for a better understanding of the capital structure dynamics 
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observed in practice, as these frictions can cause firms to deviate from the theoretically optimal capital 

structure as prescribed by the static trade-off theory, which in turn showcases some of the weaknesses 

of the theory (Fischer et al., 1989; Frank & Goyal, 2007). The earliest version of a theory that incorporated 

a more dynamic nature of capital structure was developed by Fischer et al. (1989), who presented the 

dynamic trade-off model, arguing that the optimal capital structure not only depends on the tax 

advantages and bankruptcy costs, but also the adjustment costs. Due to the incorporation of adjustment 

costs related to adjusting the capital structure, firms let their leverage fluctuate within a certain, optimal 

range (Fischer et al., 1989). Hence, it is argued that firms are not perceiving the capital structure as a static 

point, but rather as an interval in which the capital structure can drift, and only when either the lower or 

upper boundary is reached would firms be inclined to readjust. In other words, the theory suggests that 

there are adjustment costs which cause firms to deviate from the theoretical optimal leverage ratio, and 

resultingly, firms only adjust their capital structure when the costs of adjustment are offset by the benefits 

of adjustment (Fischer et al., 1989). 

 

2.2.1 Speed of Adjustment 

Without adjustments costs associated with rebalancing the capital structure, the static trade-off theory 

implies that firms should never deviate from their optimal leverage. In other words, firms would react 

immediately to the development of determinants of capital structure by readjusting their capital structure 

accordingly (Myers, 1984). Contrarily, if transaction costs are infinite, there should be no observable 

movements toward a target capital structure. Rather, in the presence of significant adjustment costs, it 

might be cheaper for firms not to adjust toward their target capital structure, even if they recognize that 

their existing leverage ratios are not optimal (Fischer et al., 1989; Leary & Roberts, 2005; Drobetz & 

Wanzenried, 2006). As suggested by Fischer et al. (1989), the dynamic nature of the trade-off model gives 

rise to transaction costs, resulting in non-continuous leverage adjustments, which is also supported by 

Jalilvand and Harris (1984), who observed that a firm’s capital structure behavior is congruent with 

making partial adjustment toward long-run leverage targets. Hence, it is suggested that adjustment costs 

are likely keeping firms from rebalancing their capital structure immediately (Fischer et al., 1989). A widely 

used methodology to evaluate firms’ capital structure behavior is to estimate the speed with which firms 

rebalance their capital structure toward the target capital structure (Brav, 2009). The speed of adjustment 

(SOA) concept is commonly applied to uncover whether firms adjust toward a target leverage, or if there 

are no systematic adjustments (Shyam-Sunder & Myers, 1999; Baker & Wurgler, 2002; Fama & French, 

2002; Huang & Ritter, 2009; Welch, 2004). Therefore, SOA provides an estimate of the speed at which 

firms even out deviations from their target leverage toward a long-term target leverage. 



 Chapter 2 - Literature Review 

17 of 109 
 

The SOA is defined as: 

SOA =  
𝐿 𝑖,𝑡 −  𝐿 𝑖,𝑡−1

L𝑖,𝑡
∗ −  𝐿 𝑖,𝑡−1

 (2.5) 

 

Where 𝐿𝑖 is the observed leverage and L𝑖
∗ is the target capital structure at time 𝑡 and 𝑡 − 1 , respectively.  

Following this logic, SOA will be equal to 1 if the firm adjusts instantaneously to its target. In the presence 

of adjustment costs, it is expected that SOA is below 1, and hence a firm only partially adjusts its capital 

structure from period 𝑡 − 1 to 𝑡 . Generally, a faster SOA is interpreted as indicative of a trade-off 

evaluation influencing capital structure considerations, whilst slower SOA can be considered as evidence 

that trade-off factors are only of secondary importance for capital structure behavior (Flannery and 

Rangan, 2006). 

 

Critique has been targeted at SOA as an estimate for firms’ capital structure behavior, as it might be 

caused by mean-reversion and random financing patterns (Chang & Dasgupta, 2009). However, the use 

of SOA was further supported by Huang and Ritter (2009), who document that firms do not follow a 

random financing pattern. Additionally, econometric models such as a fractional dependent variable 

(DPF) estimator have shown robustness to the “mechanical mean reversion” problem and provides 

reliable estimates of the SOA (Elsas and Florysiak, 2015). 

 

2.3 The Opportunistic Paradigm of Capital Structure Theory 

In Section 2.1 and 2.2, prevalent theories generally considered in traditional studies of capital structure 

were presented. Another perspective on capital structure, contrary to the static and dynamic theories, 

suggests that the capital structure of firms may be driven by managers’ opportunism. This paradigm, 

which has become known as market timing theories, was originally presented by Myers (1984), and has 

become central in more recent academic literature (Graham & Harvey, 2001; Bancel & Mittoo, 2004; 

Barry et al., 2008). Specifically, these theories revolve around the idea that managers opportunistically 

time issuances, and thus alter the firms’ capital structure, based on the favorability of market conditions, 

whether that be related to equity or corporate debt. Hence, some studies suggest that market timing 

theories may converge more with reality, as it embraces some irrationality as well as not assuming that 

managers’ knowledge base is complete at any time, why subjective assessments likewise play a role in the 

capital structure adjustments of firms (Graham & Harvey, 2001; Bancel & Mittoo, 2004; Barry et al., 

2008). Empirically, through their survey of 392 American CFOs of firms ranging from Fortune 500 firms 

to smaller firms, Graham and Harvey (2001) find some support for the idea that both equity and debt 
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are timed based on contextual market factors. First, and consistent with market timing behavior, equity 

issuances tend to ensue a share price run-up, indicating that the equity may have approached or even 

exceeded the fair value as perceived by managers. Second, Graham and Harvey (2001) find moderately 

strong evidence related to the timing of debt issuances, specifically that managers attempt to time interest 

rates by issuing debt when they feel market interest rates are particularly low. Hence, Graham and Harvey 

(2001) find that managers proactively, prior to issuing debt, assess whether the level of the yield curve is 

advantageous such that interest rates are low. Overall, Graham and Harvey’s (2001) study underpin the 

significance of interest rates with CFOs ranking it the fourth most decisive factor when considering debt 

issuances. 

 

While Graham and Harvey (2001) find moderately strong evidence for market timing in the US, Bancel 

and Mittoo (2004) find similar evidence in their cross-country, European study. Specifically, through their 

survey of 82 primarily large-cap firms located across 16 European countries4, Bancel and Mittoo (2004) 

find that more than 40% of managers issue debt when interest rate levels are low or when the respective 

firm’s equity is perceived as undervalued by the market. Further, Barry et al. (2008) provides additional 

support for opportunistic market timing theories in practice, finding that firms tend to time debt 

issuances when interest rates are advantageous relative to historical levels. Further, Barry et al. (2008) 

tests the robustness of the findings by accounting for other factors like capital expenditures, profitability, 

size, and equity valuation that have previously been highlighted as influencing capital structure and 

appertaining adjustment decisions. Even when accounting for these factors and refinancing as well, the 

effects still hold, making opportunistic market timing a more plausible explanatory factor for changes in 

firms’ capital structures. 

While Graham and Harvey (2001), Bancel and Mittoo (2004) and Barry et al. (2008) findings are 

consistent, these papers do not offer insight into when such low interest rates are expected to be 

observed. However, in their study on capital structure as a dynamic phenomenon, Fischer et al. (1989) 

offer some insight into the interdependency of economic conditions and interest rates. Specifically, in 

their dynamic model, Fischer et al. (1989) find that promising economic prospects, as reflected by low 

interest rates, affect the capital structure range positively such that the upper boundary of firms’ leverage 

range increases, ultimately resulting in a capital structure composed of an increasing amount of debt 

relative to equity. Hence, combining the dynamic trade-off theory with that of market timing theories, 

 

4Austria, Belgium, Greece, Denmark, Finland, Ireland, Italy, France, Germany, Netherlands, Norway, Portugal, 

Spain, Switzerland, Sweden, and the UK 
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one may expect an increasing proportion to debt relative to equity when interest levels decline (Fischer 

et al., 1989; Graham & Harvey, 2001; Bancel & Mittoo, 2004; Barry et al., 2008). 

 

Summarizing, market timing theories may offer some insight into why fluctuations in capital structures 

are observed as interest rates change, and hence why firms tend to deviate from their theoretical capital 

structure optimum as prognosticated by static theories. This may potentially be explained by managers 

exhibiting opportunistic behavior in the context of favorable market conditions that incline managers to 

issue more debt relative to equity. Further, dynamic theories on capital structure offer alternative or 

supplementing explanations on capital structure such that, as interest rates decline, managers focus 

increasingly on debt as the upper leverage boundary is shifted upwards, however such that readjustment 

behavior will be contingent on the appertaining readjustment costs relative to the benefits of such 

readjustments. 

 

2.4 Comparison of Public vs. Private firms’ Capital Structure Dynamics 

Naturally, capital structure adjustment activities are not uniform and will be contingent on several factors. 

Among the factors believed to explain diverging financing behavior is ownership structure, reflecting the 

degree to which control is appreciated by shareholders. One fundamental difference between private and 

public firms is their ownership structure, and hence the degree to which control is valued by their 

shareholders. In practice, ownership concentration should make firms reluctant when it comes to issuing 

equity, as the consequence thereof is loss of control (Amihud et al., 1990; Stulz, 1998). Contrarily, as 

ownership becomes more dispersed and atomistic, issuing equity will not have significant dilution 

consequences, and hence is not penalized as much, if at all, by existing shareholders. Generally, private 

firms tend to be characterized by such ownership concentration, being held by a few shareholders with 

significant control, while public firms have a more atomistic ownership structure with practically non-

existing control (Amihud et al., 1990; Stulz, 1988). Likewise, significant ownership concentration among 

management is more likely to be observed for private firms (Morellec, 2004). This, in turn, makes the 

relative cost of issuing equity higher for private firms than their public counterparts. Therefore, firms 

controlled by a major shareholder should be more reluctant to use equity financing when doing so causes 

the controlling shareholder to risk losing control (Amihud et al., 1990; Stulz, 1988). This makes intuitive 

sense, as the very reasons for being or remaining private are supported by such appreciation of control. 

 

Furthermore, Morellec (2004) found that, as the separation between management and ownership is more 

common for public firms, managers of public firms can utilize equity as a means to dilute the control of 
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any shareholder to ensure management autonomy. Consequently, Morellec (2004) finds that, absent a 

market for such corporate control, public firms tend to be underlevered as managers’ discretion 

materialize itself in value-destroying behavior such as empire-building, ultimately distorting the financing 

behavior of public firms. Likewise, another fundamental difference between private and public firms 

relate to the level of information asymmetry between the firm and investors at the time of capital issuance. 

Generally, the privacy of private firms makes them more non-transparent to outsiders by nature, 

ultimately leading to increased levels of information asymmetry. According to the pecking order theory, 

equity is most sensitive to such asymmetry, making the relative cost of equity higher for private firms 

than public firms (Myers & Majluf, 1984; Noe, 1988). Hence, this again underpins that the attractiveness 

of equity issuances for private firms relative to public firms is reduced. 

 

Based on the above, ownership-related differences make fundamentally different factors and dynamics 

come into play which should materialize in the financing behavior of private relatives to public firms and 

vice versa. This has likewise been examined empirically, with Brav (2009) analyzing the financing behavior 

of private and publicly held firms in the United Kingdom from 1993 to 2003 based on a large sample of 

approximately 56,000 firms. Brav (2009) offers convincing empirical evidence for the expected 

differences in the financing behavior of private and public firms, concluding that one would expect the 

relative financing behavior of private firms to be passive to that of the public counterparts due to the 

higher adjustment costs. Hence, Brav (2009) provides empirical evidence on publicly traded firms 

generally tending to adjust their capital structure more frequently in general. 

 

It is argued that one integral rationale for private firms to go public revolves around the improved and 

cheaper access to the external capital markets (Brav, 2009). The implications thereof on capital structure, 

according to Brav (2009), can be represented by a level and sensitivity effect. First, the level effect relates 

to the relative cost of equity to debt being higher for private firms due to the increased cost of giving 

away control, which is harmonious with Morellec (2004), consequently resulting in an increasing reliance 

on debt relative to equity. Furthermore, as private firms appear more opaque to outsiders, information 

asymmetries are likewise amplified, which, as previously stated, increases the cost of equity relative to 

debt for private firms. Further, the sensitivity effect reflects that, as private firms tend to employ an 

increasing amount of leverage relative to public firms, the likelihood and expected bankruptcy costs 

likewise increase, ultimately rendering it more costly to raise capital, whether that be equity or debt, which 

would amplify private firms’ preference for internal financing (Brav, 2009). Therefore, the absolute cost 

of accessing the external capital market is higher for private firms, ultimately resulting in differences 
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between public and private firms’ likelihood of visiting the external capital markets, as well as between 

the sensitivity of their capital structure policies to various shocks or market timing opportunities (Brav, 

2009). Consequently, as rebalancing debt ratios become more expensive for private firms, Brav (2009) 

finds that private firms’ leverage will be more persistent, more sensitive to operating performance and 

less so to traditional static trade-off theory determinants of leverage. 

 

Summarizing the above, ownership-related differences can have contradictory effects on the capital 

structure policy of firms. First, as presented by Morellec (2004), ownership dispersion, which is especially 

widespread for public firms, may distort the financing behavior and lead to a tendency to be underlevered. 

Contradicting this, Brav (2009) finds that the cheaper capital market access of public firms results in a 

more active recapitalization behavior compared to private firms, which should make the capital structure 

of public firms more sensitive to interest changes if market timing is to be observed. 

 

2.5 The Contribution of the Paper 

Based on the prevalent literature within the static capital structure paradigm, there is a theoretically 

optimal level of debt in the capital structure that maximizes the value of the firm (Modigliani & Miller, 

1958; Modigliani & Miller, 1963; Kraus & Litzenberger, 1973; Myers, 1984; Myers & Majluf, 1984). 

Naturally, this level will not be homogenous across all firms, but is highly dependent on idiosyncratic 

traits (Brav, 2009, Flannery & Rangan, 2006, Drobetz & Wanzenried, 2006). The dynamic capital 

structure theories are an extension of the static paradigm, incorporating the presence of adjustment costs 

and the appertaining influence such costs exert on firms’ capital structure behavior. Due to adjustment 

costs, it may be more attractive for firms to let their leverage drift within an interval and only readjust 

when the cost of suboptimal capital structure exceeds the adjustment costs (Jalilvand & Harris, 1984; 

Fischer et al., 1989; Drobetz & Wanzenried, 2006). 

Recent literature has also highlighted that firms and managers might adjust capital structure more 

opportunistically, driven by whether interest rate levels are low (Barry et al., 2008, Bancel & Mittoo, 2004; 

Graham & Harvey, 2001). Such research can be markedly nuanced, as existing literature seems to focus 

solely on if such adaptations to capital structure are expected, however, potentially neglecting underlying 

dynamics that allow for a distinction between those firms most and less likely to engage in such capital 

structure adjustments as interest rates fluctuate. Combining the prognostications of market timing 

theories with public firms’ tendency to more frequently accessing external markets, it might be expected 

that public firms adapt their capital structures more swiftly compared to private firms, not only in general, 

but likewise when interest rates are low or decreasing. 
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Thus, this paper seeks to address the empirical shortcomings by not only analyzing how public or private 

ownership is a determinant of capital structure policy, but likewise how the capital structure’s sensitivity 

to interest rate fluctuations may likewise be contingent on ownership. Furthermore, this paper seeks to 

uncover and contextualize if the capital structure behavior of public and private firms, respectively, may 

seem in accordance with any of the prevalent capital structure theories. Hence, this paper supplements 

prevalent literature well by yielding empirical results that expand the current understanding of the 

essentiality of firm ownership to capital structure behavior. 

 

  



 Chapter 3 – Hypotheses 

23 of 109 
 

Chapter 3 – Hypotheses 

 

This chapter presents the formulated hypotheses and the appertaining empirically driven motivation for 

the research at hand. Specifically, the hypotheses guide the ensuing analysis conducted in this paper. The 

formulation of the hypotheses renders it visible that this paper is indisputably inspired by prior research, 

however, while addressing aspects of capital structure dynamics that, in an empirical context, are inchoate, 

specifically related to the possible alteration of the empirical understanding of capital structure when 

considering ownership. Adding to this, little is known about the influence of macroeconomic factors, 

especially the interest rate, on the capital structure dynamics of firms, and whether such is likewise 

contingent on ownership. In light of empiricism on these aforementioned aspects being inchoate, this 

paper’s very ambition is to offer nuancing insights by incorporating ownership as well as macroeconomic 

factors and examine how public and private firms may fundamentally differ regarding their capital 

structure policies. 

 

To adequately answer the presented subquestions presented in Section 1.1, five hypotheses have been 

formulated. The first hypothesis (H1) is a proclamation regarding how employed leverage levels are 

contingent on firms’ ownership. The second hypothesis (H2) is a statement regarding that, contrary to 

private firms, public firms’ employed leverage may not solely be determined by different empirically 

sourced firm characteristics and macroeconomic factors but is expected to be sensitive to the interest 

rate as well. The third hypothesis (H3) is a proclamation regarding how the speed of adjustment is 

contingent on ownership, while the fourth hypothesis (H4) examines how the speed of adjustment is 

sensitive to the interest rate level for public and private firms, respectively. Ultimately, the fifth hypothesis 

(H5) is a statement regarding how the speed of adjusting is sensitive to firm-characteristics. 

 

3.1 Determinants of Employed Leverage 

Much research has been conducted on determinants of leverage levels, with the vast majority focusing 

exclusively on public firms, leaving the empirical evidence on the capital structure dynamics of private 

firms deficient. However, amongst the researchers offering insights into the public/private ownership 

distinction in a capital structure context is Brav (2009), who presents evidence that is aligned with hitherto 

conducted studies on public firms, specifically that firm characteristics likewise exert a significant 

influence on leverage levels for private firms. Interestingly, Brav (2009) shows that the relationships 

between firm characteristics and leverage levels are contingent on ownership, concluding that dynamic 
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trade-off theories better reflect the financial behavior of public firms, whereas pecking order theories 

better extrapolate the capital structure policy of private firms. Consequently, as described in Section 2.4, 

Brav (2009) suggests the capital structure divergence between public and private firms can be explained 

by a level and sensitivity effect, manifesting in a tendency for private firms, relative to public firms, to 

employ higher leverage levels in general. Based on this, hypothesis 1 is formulated as follows: 

 

H1: Public firms employ less leverage than private firms 

 

Furthermore, Brav (2009) suggests that private firms’ capital structure tends to be more persistent, as 

accessing the capital markets is more costly for private firms. Consequently, the frequency with which 

capital markets are accessed is expected to be higher for public firms, allowing them to more efficiently 

utilize attractive market conditions related to both equity and debt (Brav, 2009). Moreover, as found by 

Graham and Harvey (2001), Bancel and Mittoo (2004) and Barry et al. (2008), firms are more likely to 

issue debt relative to equity when interest rates are low. Research on such market timing tendencies 

amongst firms has generally been decoupled from research on the influence of firm-specific factors 

exerted on the capital structure of firms. However, combining the findings of Brav (2009) and evidence 

related to market timing (Graham & Harvey, 2001; Bancel & Mittoo, 2004; Barry et al., 2008) allows for 

such a coupling, ultimately nuancing empirical findings by shedding light upon if the timing of markets 

related to the leverage levels itself is contingent on ownership. Specifically, based on the findings 

presented by Brav (2009), Graham & Harvey (2001), Bancel & Mittoo (2004), and Barry et al. (2008), 

only the employed leverage of public firms is expected to be sensitive to interest rate fluctuations. 

Resultingly, hypothesis 2 is formulated as follows: 

 

H2: Contrary to private firms, employed leverage levels of public firms are sensitive to interest 

rate fluctuations 

 

3.2 Ownership as a Determinant of Capital Structure Adjustment Speed 

As was the case for empiricism related to analysis of determinants of employed leverage, the vast majority 

of empirical evidence on speed of adjustment reflect data consisting solely of public firms (Drobetz & 

Wanzenried, 2006; Drobetz et al., 2007; Canarella & Miller, 2019). However, Brav (2009) compares the 

speed of adjustment of public and private firms in the UK, finding statistically significant differences 

between firms of the two ownership types. Yet, the research of Brav (2009) was geographically 

constrained and can be further validated by testing whether such differences remain for European firms. 
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Generally, as found by Brav (2009), the status as a public firm is expected to materialize in an increased 

speed of adjustment relative to private firms due to facing less adjustment costs, ultimately allowing for 

more frequently and efficiently accessing capital markets to readjust the capital structure. Resultingly, 

hypothesis 3 is formulated as follows: 

 

H3: Relative to private firms, public firms generally exhibit a higher speed of adjustment 

 

However, it is noted that Brav (2009) has not incorporated the influence of macroeconomic factors, and 

most notably the level of interest rate, into the conducted analysis. Consequently, empirical findings can 

be nuanced by investigating not only how the overall speed of adjustment of European firms is contingent 

on ownership, but likewise how readjustment behavior is altered as a function of interest rate fluctuations, 

measured as the marginal speed of adjustment effect induced by the interest rate level. Specifically, 

Hackbarth et al. (2006) indicate that the SOA tends to be higher during economic prosperity, which tends 

to be coinciding with low interest rates. Resultingly, interest rates in itself may reflect the cost of accessing 

the capital markets. Presumably, as public firms are expected to visit capital markets more frequently, 

while the capital structure of private firms tend to exhibit more persistence (Brav, 2009), the speed of 

adjustment of public firms will likely be more sensitive to changes in factors that influence the adjustment 

costs. Hence, public firms’ propensity to readjust the capital structure is expected to exhibit a sensitivity 

to interest rate levels, thereby reflecting increased or reduced adjustment activities as a function of the 

interest rate, ultimately underpinning if there are also any market timing tendencies related to the 

propensity to adjust the capital structure toward the target. On this basis, hypothesis 4 is formulated: 

 

H4: Contrary to private firms, public firms’ speed of adjustment is sensitive to interest rate 

fluctuations 

 

3.3 Additional Determinants of Capital Structure Adjustment Speed 

Numerous studies have demonstrated how firm characteristics influence the speed of adjustment of 

public firms (Drobetz & Wanzenried, 2006; Drobetz et al., 2007; Canarella & Miller, 2019; Brav, 2009). 

However, while Brav (2009) too offers insight into the speed of adjustment of private firms as a function 

of firm characteristics, findings are isolated to the UK as well as investigating a period of 10 years 

culminating in 2003, consequently allowing for a validation hereof in a more contemporary and broader 

setting. Interestingly, Brav (2009) found that the marginal effect on the speed of adjustment of firm-

characteristics may in some instances be contingent on ownership type, whereas for other characteristics, 
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marginal effects were identical regardless of ownership type, in terms of exerting a positive or negative 

influence on the speed of adjustment. Resultingly, an analysis of marginal effects on the speed of 

adjustment induced by firm-characteristics will not only offer nuancing insights into European capital 

structure dynamics, but likewise allow for an understanding of whether firm characteristics exert similar 

effects on the SOA of public and private firms’, respectively. Therefore, hypothesis 5 is formulated as 

follows: 

 

H5: Firm characteristics are additional determinants of the speed of adjustment for both public 

and private firms 

 

Figure 3.1 – Research Objectives of This Paper 

 

 

Source: Own contribution 

 

  

Research problem

How does firm ownership affect capital structure 
policy and appertaining responses to interest rate 

fluctuations for European firms?

Objective 1

Understanding the
determinants of capital structure levels

Objective 2

Understanding the
determinants for adjusting the capital structure

Influence of public 
ownership on capital 

structure level

Determinants of capital 
structure level for public 

and private firms

Influence of 
public 

ownership on 
SOA

Interest rate’s 
influence on 

SOA for public 
and private firms

Firm-specific 
determinants of 
SOA for public 

and private firms



 Chapter 4 – Data 

27 of 109 
 

Chapter 4 – Data 

 

The following chapter introduces the methodological considerations and statistical models used in testing 

the five hypotheses. First, in Section 4.1, the sources from which the data has been retrieved are 

presented, as well as the data structure and treatment. Second, Section 4.2 will outline the procedure of 

sample selection as well as any modifications made to the data, including removal of observations to 

finalize the firm sample. Last, Section 4.3 will elaborate upon the definition of capital structure that will 

ultimately be used as the dependent variable in the econometric analyses, after which the appertaining 

various independent variables are presented. 

 

4.1 Data Collection, Description, and Treatment 

In any data analytical study, collection, description, treatment of the data is imperative to ensure overall 

validity of the results. This section will elaborate on the data sources, describe the dataset structure and 

the final treatment of the data used in the analyses, including pre-processing and cleaning of the dataset. 

 

4.1.1 Data Sources 

This paper’s data comprises both firm-specific as well as macroeconomic data. The firm-specific and 

macroeconomic determinants used in this study have previously been shown to exert a significant effect 

on capital structure, which is the very reason for including these as control variables (Titman & Wessels, 

1988; Frank & Goyal, 2009; Brav, 2009; Drobetz & Wanzenried, 2006; Drobetz et al., 2007; Canarella & 

Miller, 2019). The relevant firm-specific data was items such as operating metrics including revenue and 

EBITDA as well as balance sheet items such as total debt, fixed assets, and total assets. The firm-specific 

data used in this study was extracted from Capital IQ, which is a database provided by Standard and 

Poor’s. Capital IQ has extensive coverage on more than 60,000 public firms and +15,000,000 private 

firms globally. The data is scraped directly from local registry filings5. Information used to define firm 

ownership status such as IPO date or delisting date was also retrieved from Capital IQ. The quality of 

data is of imminent importance to the validity of the study, as it lays the foundation for all of the 

conducted analyses. Thus, significant time was devoted to research and comparisons of Capital IQ versus 

other databases, such as Compustat and Orbis, to compare where the most exhaustive data could be 

 

5 https://www.spglobal.com/marketintelligence/en/solutions/sp-capital-iq-platform 
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retrieved. Capital IQ emerged as the database with the broadest coverage - especially driven by the 

availability and standardization of data on private firms, which is a focal element of this paper. 

 

Furthermore, the relevant macroeconomic data included metrics such as Gross Domestic Product 

(GDP), risk free rates6 as well as yield spreads. With regard to macroeconomic variables, GDP growth in 

the European Union (EU) has been retrieved from the World bank database, and information on 

recessions in the EU has been retrieved from the Center of Economic Policy Research (CEPR). The daily 

observations of 1-year and 10-year risk free rates used for the computation of average term spreads and 

estimation of total interest costs were extracted from European Central Bank database. The BAA yield 

spread is an estimation of firm default risk, which is used to compute total interest cost, and was retrieved 

from Moody’s. 

 

4.1.2 Data Structure 

The structure of the data of the paper is commonly referred to as panel data, consisting of specific time 

series observations for each firm in the dataset. The data is categorized as a relatively short panel with 

many firms (N) but few time periods (T), whereas a long panel would contain many time periods but few 

firms (Cameron & Trivedi, 2009). Panel data provides the ability to observe the capital structure 

development on both time and cross-sectional dimensions (Wooldridge, 2020). The advantage of panel 

data compared to pooled cross-sectional data is that having multiple observations for the same firms 

enables controlling for certain unobserved variables, e.g., cultural factors, management preferences or 

differences in business practices across firms, and hence reflects that one can account for individual 

heterogeneity, which will be further elaborated on in Section 6.1. Hence, panel data is especially relevant 

in capital structure research. 

 

4.1.3 Data Treatment 

In order to ensure comparability between firms reporting financials in different currencies, a conversion 

to DKK was made. The conversions for all historical financials were made with the DKK spot rate as of 

29th of December 20207, thereby excluding the effect of currency fluctuations during the period. Most 

of the variables are ratios where the effect of the filing currency will be without influence, however, due 

 

6 1-year and 10-year risk free rates were proxied by the 1-year and 10-year constant maturity treasury yield 

respectively as elaborated in Section 4.3.2 

7 The date of data extraction from Capital IQ 
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to this paper's definition of size, it is necessary to transform the data into a single currency. Additionally, 

to adjust for outliers in the firm sample, observations above the 99.5% percentile and below the 0.5% 

percentile were winsorized, thereby following a similar treatment to reduce the effect of outliers as other 

comparable studies on capital structure (Flannery & Rangan, 2006; Elsas & Florysiak, 2015; Drobetz et 

al., 2015). Additionally, related to firm data, there are no guarantees that firms report similar e.g., 

EBITDA due to it being a non-GAAP8 metric. However, by retrieving standardized definitions of data 

from Capital IQ, the same costs and relevant items would be included in e.g., EBITDA or total debt, 

despite cross-country differences that might exist in local filings. Therefore, no corrections of retrieved 

financials were demanded for.  

 

4.2 Firm Sample Selection 

The following section focuses on presenting the firm sample as well as how the relevant, final data to be 

applied in the statistical analyses was derived. The firm sample consists of public and private firms based 

in Europe. The following section will provide a detailed description of how the final firm sample was 

derived incrementally through two steps. First, an initial screening was conducted, and second, 

adjustments and eliminations were made to the initial screening to arrive at the final firm sample. 

 

4.2.1 Initial Screening 

First and geographically, the screening was set to include firms headquartered in European Developed 

Markets9. Specifically, firms were included if headquartered in developed countries on the European 

continent, and as such, the geographic scope spans beyond the countries part of the political European 

Union. Further, only active firms with an “operating” status were included in the sample as firms who 

are currently inactive, i.e., “bankrupt” or “under liquidation”, could distort the sample through e.g., 

excessive leverage ratios in previous years that tend to precede a bankruptcy. In addition, the data has 

been restricted to only include consolidated financial statements, hence consolidating financials of 

subsidiaries and the parent firm on a group level. Also, consolidated accounts exclude intra-firm 

transactions which could distort both assets and liabilities, rendering it difficult to measure the actual 

 

8 Generally accepted accounting principles (GAAP) refer to a common set of accounting principles, standards, and 

procedures issued by the Financial Accounting Standards Board (FASB) 

9 As defined by Capital IQ (Countries included: Andorra, Austria, Belgium, Channel Islands, Cyprus, Denmark, 

Finland, France, Germany, Gibraltar, Greece, Greenland, Iceland, Ireland, Italy, Liechtenstein, Luxembourg, 

Monaco, Netherlands, Norway, Portugal, San Marino, Spain, Sweden, Switzerland, and United Kingdom 
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leverage ratio of a firm, and the importance of such an exclusion is likewise underpinned in other 

empirical research (Rajan & Zingales, 1995). Regarding the ownership type, firms that were classified as 

either “public” or “private” were included. 

 

Based on all the above criteria, the initial firm screening provided a sample size of 86,720 firms in total.  

 

4.2.2 Adjustment and Eliminations 

To ensure that the statistical analyses yield valid results, it is imperative to process and clean the raw firm 

sample to arrive at a final sample of high quality. First, to increase the validity of the analyses, firms 

identified as financial firms (SIC 6,000 - 6,999), public sector firms (SIC 9,000 - 9,999), and regulated 

utility industry firms (SIC 4,900–4,939) were excluded, as these tend to be incomparable to other firms. 

Such an exclusion is congruent with prior studies on capital structure such as Brav (2009), who likewise 

emphasized that the exclusion allowed for better grasping actual capital structure dynamics. Furthermore, 

the firm-specific data is based on annual filings in the period of 2004-2019, consequently providing up 

to 16 observations per firm. This was chosen to ensure comparability between public and private firms 

given that private firms are not usually required to file quarterly statements. The analysis does not include 

filings prior to 2004, as Capital IQ’s main coverage of private firms started in 2004, and hence data 

availability for private firms is very limited prior to 200410. In addition, firms who did not have available 

debt financials in all the 16 years were eliminated. By doing this, the panel data becomes significantly 

more balanced since there could otherwise be a high variance in the numbers of firms in each period. 

This criterion excluded a significant share of the firm sample as illustrated by the 980 firms from Denmark 

prior to the criteria reduced to a mere 42 firms in the sample afterwards. There appears to be no 

methodological evidence supporting the superiority of either an unbalanced or balanced panel data, with 

several studies being ambiguous by using both balanced and unbalanced datasets (Titman & Wessels, 

1988; Frank & Goyal, 2003, Brav, 2009; Flannery & Rangan, 2006). While a balanced panel data allows 

for all the information to be observed throughout the entire period, an unbalanced panel has some 

missing information for certain panel members. Ultimately, the choice of creating a more balanced panel 

in line with (Titman & Wessels, 1988; Jalilvand & Harris, 1984; Brav, 2009)11 was made to increase the 

validity, which, however, may reduce the reliability due to the consequence of such being a reduction in 

 

10 Capital IQ provided no straightforward reasoning for the poor coverage, however stated that the digitalization 

of filings in 2004 played a major role in the improved coverage 

11 The authors similarly eliminated firms for which continuous data was not available 
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the number of firms included in the sample (Wooldridge, 2020). Additionally, firms with fiscal years not 

following the calendar year were excluded from the firm sample, as an inclusion of such firms would 

complicate matching the interest rate with items from the financial statements correctly. Another 

approach to adjust for this could have been annualizing the filings with skewed fiscal years, however, it 

was assessed that the approach of simply excluding the firms provided a sufficient sample size while 

requiring less approximations. Last, firms that changed ownership status12 during the period were 

eliminated from the sample. The ownership status from Capital IQ was defined at the date of data 

retrieval, however, firms could have changed status during the period e.g., if a firm had been public until 

2008 and then was acquired by a private equity firm and privatized. M&A and IPO events such as these 

will likely produce significant changes in the capital structure, and thus distort the underlying conclusion 

regarding the capital structure development. 

 

As a result of the above adjustments and eliminations, the final data was derived, consisting of 6,881 

firms of which 6,071 were private and 810 public. 

 

4.3 Definition and Description of Variables  

Figure 4.1 illustrates the specific items included in the various metrics such as debt from Capital IQ. 

 

12 Going from private to public through an IPO or public to private through M&A 



 Chapter 4 – Data 

32 of 109 
 

Figure 4.1 – Overview of Data Items 

Source: Capital IQ & Own contribution 

 

4.3.1 Specification of the Dependent Variable 

For the conducted econometric analyses, the leverage ratio of the firms in the sample will be applied as 

the dependent variable. However, empirically, no consensus has been achieved regarding a superior 

measurement of the leverage ratio. Consequently, to select the measurement most suitable given this 

paper’s objective, the different perspectives on leverage will be discussed, ultimately allowing for a 

selection of an appropriate leverage measure to be applied throughout the econometric analyses. As 

documented by Bevan and Danbolt (2002), results tend to vary significantly contingent on the analyzed 

debt components. 

 

Variable Description Calculation / Capital IQ Identifier

Company information

Country Headquarter location IQ_COUNTRY

Industry GICS 6 industry IQ_INDUSTRY

Currency Filing currency IQ_FILING_CURRENCY

Fiscal year Fiscal year end date IQ_EST_DATE

Listing date IPO date, if any IQ_FIRSTPRICINGDATE

Delisting date Delisting date, if any IQ_LASTPRICINGDATE

Financial information

Assets Total assets IQ_TOTAL_ASSETS

Equity Total Preferred Equity + Total Common Equity + Total Minority Interest IQ_TOTAL_EQUITY

Debt
Short-term Borrowings + Current Portion of Long-Term Debt + Current Portion of Leases + Long-Term Debt 

+ Long Term Leases 
IQ_TOTAL_DEBT

Fixed assets
Gross Property Plant And Equipment + Accumulated Depreciation + Right-of-Use Assets + Right-of-Use 

Assets - Operating Lease +  Right-of-Use Assets - Capital Lease 
IQ_NPPE

Revenue Total revenue IQ_REVENUE

EBITDA EBIT (Incl. Equity Inc. from Affiliates) + D&A for EBITDA IQ_EBITDA

EBIT EBIT (Incl. Equity Inc. from Affiliates) IQ_EBIT

Depreciation Depreciation share of full D&A expense IQ_DEPRECIATION

SG&A

Equipment Expense + Salaries And Other Employee Benefits + Insurance Expenses + Stock-Based 

Compensation SG&A Exp. + Net Rental Expense + Selling and Marketing Expenses + General and 

Administrative Expenses + Other Rental Expense

IQ_SGA_SUPPL
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A fundamental distinction made in academic literature on capital structure regards the use of accounting 

and finance measures, with the former being based on book values, whereas the latter utilizes market 

values in estimating leverage (Møller & Parum, 1999). Naturally, this paper’s objective imposes natural 

limitations on the usage of market values in calculating leverage, as market values related to the equity 

component of the denominator are solely available for public firms. Consequently, to allow for 

comparative analysis between public and private firms, book values of equity are utilized. Supporting the 

validity of this, Myers (1977) specifically advocates for the use of book leverage measures, since assets in 

place rather than growth opportunities better support debt. Harmonious with this, Fama and French 

(2002) predicate that the majority of theoretical predictions apply solely to book leverage, while Thies 

and Klock (1992) postulate that book ratios better reflect the target debt ratios of management. 

Concretely, the market value of equity is influenced by numerous exogenous factors such as market 

volatility and expectations, which are by definition out of direct control of the firm, and hence applying 

market values renders it practically impossible to isolate the alterations initiated by the firms’ actual 

decision makers. Furthermore, according to the findings of Graham and Harvey (2001) and Bancel and 

Mittoo (2004), market fluctuations of equity values do not in fact steer managers’ decisions regarding the 

rebalancing of capital structures. In light of this, the usage of book measures is empirically supported, 

and hence should not distort and invalidate results. However, potential drawbacks of using book leverage 

are acknowledged and may stem from the retrospective nature of book measures in general, as well as 

neglecting growth prospects (Welch, 2004) and that book values of equity can be negative, whereas assets 

cannot. 

 

In accordance with the above empirical dissensus on equity values to be employed, the measurement of 

the leverage ratio is not based on a clear-cut definition of liability and asset components. First, the 

broadest definition applied by Harris and Raviv (1991) as well as Rajan and Zingales (1995) is total 

liabilities to total assets and is generally viewed as a proxy of the remaining value for shareholders in case 

of liquidation. However, the measure is flawed for numerous reasons since it, first, is not a reliable 

indicator of expected default risk in the near future and, second of all, it encompasses non-interest-

bearing components such as operating liabilities13, and may likewise be affected by provisions and 

reserves, ultimately overstating leverage. To isolate the debt-components that are used for financing 

purposes, a more appropriate measure may be the sum of short and long-term debt to total assets. Yet, 

as argued by Welch (2011), even this measure is somewhat flawed as non-debt liabilities are categorized 

 

13 Such as accounts payable and unearned revenue used for transactional purposes rather than for financing  
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as equity, ultimately causing one to, potentially, understate leverage. Although this potential drawback is 

acknowledged, this paper follows the definition of leverage used by Brav (2009), and hence total debt, as 

specified in Figure 4.1, to assets will be applied. Furthermore, due to the unavailability of the market 

values of debt for the respective firms, book values of debt are likewise used. However, while market 

values of debt tend to deviate only insignificantly from the book values, the former provides the relevant 

measure of debt liability in case of bankruptcy, and hence properly reflects the costs of borrowing 

(Bowman, 1980; Møller & Parum, 1999), 

 

4.3.2 Specification of the Independent Variables 

A multitude of studies have examined the financing behavior and decisions of firms, including Titman 

and Wessels (1988), Harris and Raviv (1991), Drobetz and Wanzenried (2006), Frank and Goyal (2009) 

and Brav (2009). Generally, the objectives of these studies entail an analysis of capital structure 

determinants and the explanatory power of such determinants on observed capital structure dynamics. 

Based on prevalent literature and the appertaining findings, numerous firm-specific and macroeconomic 

determinants that have empirically demonstrated significance have been identified and, resultingly, been 

integrated into the econometric analyses conducted in this paper. Importantly, as emphasized in Section 

1.3, it is beyond the scope to exhaustively analyze and offer nuanced explanations of the findings related 

to the included determinants. Rather, the scope of this paper is to investigate whether the explanatory 

power of such determinants relate to ownership, and ultimately to contextualize findings against prevalent 

empiricism as well as theories on capital structure. Hence, in order to sequester the effect of ownership 

on capital structure dynamics, the empirically sourced capital structure determinants are utilized as control 

variables, a procedure that likewise mitigates problems induced by omitted variable bias. The succeeding 

subsections specify the included variables. 

 

Size 

An abundance of papers on capital structure find that firm size is a significant determinant of capital 

structure. The essentiality of the size factor revolves around the tendency of larger firms to have lower 

bankruptcy costs, be increasingly diversified, exhibit less volatility of cash flows and earnings, enjoy 

improved access to capital markets and have fewer information asymmetries with lenders, altogether 

typically manifesting in increasing debt levels being employed (Warner, 1977; Ang, Chua, and McConnell, 

1982; Jensen, 1986; Titman & Wessels, 1988; Frank & Goyal, 2009; Brav, 2009). However, size can be 

measured in a myriad of ways, including sales, assets, market capitalization or even number of employees. 

This paper follows Flannery and Rangan (2006), Brav (2009), Gonzaléz and Gonzaléz (2012), Flannery 
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and Hankins (2013) and uses the natural logarithm of total book assets in order to measure firm size. As 

suggested by Titman and Wessels (1988), the logarithmic transformation is called for as it accounts for 

the conjecture that size predominantly affects the leverage of small firms. 

 

Growth 

Equivalent to the size factor, a multitude of papers find statistically significant relations between growth 

and leverage, however, such relations vary markedly, and hence expected effects of growth on leverage 

are ambiguous (Korajczyk & Levy, 2003; Leary & Roberts, 2005; Drobetz & Wanzenried, 2006; Frank & 

Goyal, 2009; Brav, 2009; Korteweg & Strebulaev, 2015). Titman and Wessels (1988) suggest that firms 

with a multitude of substantial growth opportunities are increasingly likely to be affected by shareholder-

bondholder conflicts, specifically since the intangibility of growth itself amplifies information asymmetry, 

as it reflects increased risk of management discretion14. As is the case for other variables, the definition 

of growth is not clear-cut, with measures ranging from R&D over sales (Titman & Wessels, 1988) and 

sales growth (Wald, 1999; Brav, 2009) to market-to-book ratios of firm value (Myers, 1977; Rajan & 

Zingales, 1995). Following the reasoning in Section 4.3.1, market-based ratios are disregarded. Further, 

comparability would be severely harmed if R&D over sales were to be applied, as data availability of 

R&D for private firms, and especially smaller ones, is exceptionally poor. Therefore, this paper follows 

Wald (1999) and Brav (2009) and uses changes in sales to measure growth. 

 

Asset Tangibility 

As stated by Frank and Goyal (2009), tangible assets are rather uncomplicated to value, ultimately making 

such assets more easily collateralized compared to intangibles such as goodwill. Furthermore, tangibility 

is inversely related to information asymmetry between insiders and outsiders and such reductions in debt-

related agency costs lower the likelihood of equity issuances compared to debt issuances (Frank & Goyal, 

2009). Empirically, tangibility has unambiguously been found to exert an impact on leverage (Myers & 

Majluf, 1984; Titman & Wessels, 1988; Heshmati, 2002; Frank & Goyal, 2009; Brav, 2009). To ensure 

that the tangibility measure is harmonious with the definition of the dependent leverage variable15, this 

paper follows Rajan and Zingales (1995) and Brav (2009) and uses net PPE to total assets as the tangibility 

ratio. 

 

14 Including, but not limited to, underinvestment and asset substitution 

15 Thereby excluding working capital components in the numerator  
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Non-debt tax shield  

A multitude of studies find that non-debt tax shields substitute the tax benefits of debt financing 

(DeAngelo & Masulis, 1980; Graham, 2006; Flannery & Rangan, 2006; Frank & Goyal, 2009). 

Empirically, plenty of proxies for such non-debt tax shields exist, ranging from net operating loss 

carryforwards to total assets, depreciation expense to total assets and investment tax credits, however 

with the former two being more commonly adopted. Generally, depreciation to total assets is used as the 

proxy for non-debt tax shields in case of varying tax regimes across firms, and resultingly, this ratio is 

adopted in this paper due to covering numerous European firms with varying corporate tax rates. 

However, this ratio solely includes non-debt tax shields stemming from tangible assets, whereas 

amortization is disregarded. This measure has been adopted in numerous studies such as by Titman and 

Wessels (1988), Rajan and Zingales (1995) and Frank and Goyal (2009). Although this paper 

acknowledges the importance of such a non-debt tax shields proxy, data availability of depreciation for 

private firms is poor, and, consequently, an inclusion of the variable would markedly reduce the sample 

size. Therefore, the non-debt tax shield is solely included in the econometric model on the reduced 

sample and serves as a robustness check. 

 

Firm Uniqueness 

Empirically, studies suggest that industry and product uniqueness is important to control for (Titman, 

1984; Rajan & Zingales, 1995; Flannery & Rangan, 2006; Frank & Goyal, 2009). Specifically, as suggested 

by co-investment theory, firms producing unique products or operating within unique industries employ 

more specialized labor, manifesting in higher financial distress costs, and expectedly less debt (Titman, 

1984). Yet, the proxies for firm uniqueness vary, however, Titman and Wessels (1988) present three 

indicators which they argue are reliable. First, Titman and Wessels (1988) argue that more unique firms, 

due to their increased dependence on specialized human capital, generally can be characterized by low 

attrition rates. Second and alternatively, they argue that unique firms tend to spend more on research and 

development, stating that R&D to sales serves as a fine indicator of uniqueness. Last, firms with unique 

products are expected to be characterized by an increasing amount of Selling, General and Administrative 

expenses (SG&A). Resultingly, SG&A to sales likewise services a proxy for the uniqueness of firms. This 

paper adopts the latter definition of uniqueness, using SG&A over sales in accordance with Hovakimian 

et al. (2001), Leary and Roberts (2005) and Frank and Goyal (2009). As was the case for the non-debt tax 

shield, SG&A data, as defined by Capital IQ, is relatively poor for private firms, and hence the uniqueness 

variable will be included on similar terms as the non-debt tax shield. 
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Profitability 

Empirical findings related to profitability as a determinant of leverage tend to be unambiguous, with a 

multitude of studies finding a negative correlation between profitability and the leverage ratio of firms 

(Rajan & Zingales; 1995, Frank & Goyal, 2009; Brav, 2009). Furthermore, empiricism confirm the 

significance of the profitability factor when studying capital structure (Korajczyk & Levy, 2003; Flannery 

& Rangan, 2006; Chang & Dasgupta, 2006; Drobetz & Wanzenried, 2006; Frank & Goyal, 2009; Brav, 

2009; Mukherjee & Mahakud, 2010). Empirically, numerous measures of profitability have been applied. 

For example, Banerjee, Heshmati, and Wihlborg (2004) and Mukherjee and Mahakud (2010) base their 

profitability measure on net income to total assets. However, this proxy is sensitive to capital structure, 

and thus directly influenced by the financing decisions of firms. Alternatively, Fama and French (2002) 

as well as Flannery and Rangan (2006) advocate for the use of EBIT to total assets as the profitability 

measure. However, this measure is sensitive to differences related to depreciation and amortization. 

Instead, Chang and Dasgupta (2006), Frank and Goyal (2009) and Brav (2009) proxies profitability using 

EBITDA to total assets, which will be adopted in this paper, and resultingly, the proxy for profitability 

is estimated using EBITDA over the book value of total assets. 

 

Macroeconomic Growth  

Banjeree et al. (2004) and Lööf (2003) suggest that economy-wide factors are expected to have an impact 

on firms' speed of adjustment, while Hackbarth et al. (2006) argue that firms’ speed of adjustment 

depends on the specific business cycle being examined, and that leverage is counter-cyclical. These 

propositions have been embraced empirically (Levy & Hennessy, 2007; Drobetz & Wanzenried, 2006; 

Hackbarth et al., 2006; Barry et al., 2008). Considering this, macroeconomic growth is an essential control 

variable, however, the empirical measurement thereof is not clear-cut. Korteweg and Strebulaev (2015) 

adopt a measure of the annualized seasonally adjusted real GDP growth rate based on 2009 USD16, 

whereas Frank and Goyal (2009) compute the marginal growth between a period and the prior in 1996 

USD. While the first macroeconomic growth measure is estimated relative to the same period one year 

ago, the second computes marginal growth compared to the previous period, regardless of time intervals. 

As these two metrics converge as observations are annualized, and hence either will account for seasonal 

effects, no further considerations are required. Therefore, macroeconomic growth will be estimated as 

the real GDP in the respective year to the real GDP in the previous year for the EU, measured in 2010 

 

16 U.S Dollars 
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USD. However, to validate the appropriateness of applying one single GDP growth measure despite 

covering numerous countries, two investigations were conducted. First, as visualized in Appendix 6, the 

correlations between the real GDP growth rate of the included countries in the sample against that of 

the EU were estimated, revealing that for 75% of the included countries, the correlation exceeded 80%. 

For all firms, the median (average) correlation was ~91% (~84%). Second, as visualized in Appendix 7, 

it was tested in how many years the respective countries’ underlying economies grew (declined), while 

the EU economy likewise grew (declined). This revealed that such co-movement was, on average, present 

in nine out of 10 years. It is assessed that these results do legitimize applying the EU real GDP growth 

rate for all countries. 

 

Recessions 

While the macroeconomic growth factor properly accounts for tendencies observed as the underlying 

economy grows or declines, it is essential to account for extreme deviations, especially induced by 

recessions (Drobetz & Wanzenried, 2006). To include recession classifiers objectively and reliably during 

the analyzed period, recession indicators from Center of Economic Policy Research (CEPR) have been 

utilized, specifically taking the value 1 if CEPR declares an economic recession in the Euro Area and 0 

elsewise. CEPR is the equivalent to the National Bureau of Economic Research (NBER), who provide 

similar indicators for the US, and NBER has likewise been utilized in previous investigations of capital 

structure in the US (Korteweg & Strebulaev, 2015). However, CEPR’s recession indicators are reported 

quarterly, whilst this paper analyzes annualized data. Resultingly, to ensure a proper, albeit imperfect fit, 

a year was marked as recessionary if for that year, CEPR indicated at least two quarters of recessions. 

Resultingly, 2008, 2009 and 2012 were marked as recessions.  

 

Term Spread 

Expectations of economic prospects, whether that be expansions or contractions, have empirically been 

found to significantly affect leverage levels (Fischer et al, 1989; Drobetz & Wanzenried, 2006; Drobetz 

et al., 2007; Frank & Goyal, 2009). Specifically, it is generally acknowledged in finance literature that a 

high (low) term spread is a reliable indicator of promising (bad) economic prospects (Estrella & 

Hardouvelis, 1991; Harvey, 1991). Frank and Goyal (2009) estimate the term spread as the interest rate 

difference between the annualized 10-year and 1-year treasury note, whereas Korteweg and Strebulaev 

(2015) substitute the 1-year with the 2-year treasury note in the term spread definition. This paper adopts 

the definition presented by Frank and Goyal (2009), however incorporating an essential adjustment to 

the term spread’s interest rate components. Empirically, interest rate variables and appertaining levels 
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have been applied as is, and hence reflect levels as these are quoted ultimo of the respective periods. 

However, this paper questions the appropriateness of such when analyzing the financing policy of firms 

and argues that such ultimo rates may introduce look-ahead bias into the analysis. Specifically, to properly 

grasp the market information available to firms’, on which they are assumed to base capital structure 

adjustments during the respective years, this paper substitutes ultimo rates with the average over the 

respective years. Therefore, the term spread will be estimated as the difference between the 10-year 

average treasury note rate in a respective year and the 1-year average treasury note rate in that same year, 

a measure that may better reflect the available information to firms each year. 

 

Interest Rate 

Empirically, it seems as if investigations of capital structure dynamics only exceptionally include interest 

rate variables. Amongst those including interest rates are Graham and Harvey (2001), Bancel and Mittoo 

(2004), Henderson, Jedadeesh, and Weishbach (2004), Drobetz and Wanzenried (2006), Drobetz et al., 

2007 and Barry et al. (2008). However, hitherto, studies have solely assessed interest rate levels by utilising 

some variant of short or long term, essentially risk-free government bonds, while some simultaneously 

include the default/credit spread variable, as if interest rates and credit spreads were two distinct factors 

from a firm perspective. Contrary to this, this paper applies a more pragmatic view, specifically by 

approximating the total interest rate faced by firms, which, ceteris paribus, is indisputably sensitive to 

fluctuations related to both default spreads and risk-free rates17. Resultingly, this paper defines the interest 

rate as the sum of the risk-free component and the default spread in the respective years. Empirically, 

the definition of the default spread is not clear-cut. Specifically, Drobetz and Wanzenried (2006) measure 

the default spread as the difference between US low-grade (BAA) and US high-grade (AAA) corporate 

bonds, while Barry et al. (2008) estimate the spread as the difference between the US BAA yield and the 

10-year constant maturity US treasury yield. This paper adopts the measure used by Barry et al. (2008). 

Despite the default spread being based on US-metrics, the variable is assumed to be a legitimate proxy 

for global rather than local default risk. This is supported by the metric being applied in European studies 

(Drobetz & Wanzenried, 2006; Drobetz et al., 2007). Furthermore, as the risk-free component, this paper 

adopts a risk-free rate with the same constant maturity as applied by Barry et. al. (2008), that being 10 

years18. Furthermore, for the same reasons presented in Section 4.3.2, the components used in estimating 

the interest rate reflect averages for the respective years calculated using daily observations. 

 

17 All else equal, only a minority of firms are expected to be essentially risk-free 

18 In fact, altering the maturity to 20 or 30 years had negligible effects on the findings 
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Considering the above, any future referencing to the interest rate variable shall be comprehended based 

on the above definition, and hence refers to the sum of average 10-year constant maturity treasury rate 

and the average BAA default spread. This measure not only captures fluctuations in risk-free rates, but 

likewise narrowing’s or broadenings of credit spread intervals. Hence, while the interest rate approximates 

the cost of debt for BAA-rated firms in the respective years, the metric captures fluctuations that 

materialize universally, and thus should reflect the directional change of firms’ cost of debt regardless of 

the actual credit rating, which is supported by the significant co-movement of BAA and AAA-yield 

spreads visualized in Appendix 4. The applied interest rate and the development of this variable over the 

investigated period is visualized below in Figure 4.2. 

 

Figure 4.2 – Interest Rate Development 

Source: ECB (2021), Moody’s (2021) & own contribution 

 

Naturally, the interest rate is not exogenous, and hence interest rates may differ markedly between the 

respective countries in the EU. In line with the conducted investigations for GDP, the correlations 

between the respective countries’ 10Y risk free rates and the EU10Y risk free rate were estimated. The 

results are visualized below in Appendix 5, rendering it visible that for 75% (0.75) of the countries, the 

correlation exceeds 80% (0.8) with no countries having lower than 60% (0.6) correlation. Furthermore, 

the median (average) correlation was 98% (84%), supporting the use of the risk-free rate, retrieved from 

ECB, for all countries. 
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As the interest rate is particularly emphasized in this paper, the interest rate will be separated from the 

remaining group of macroeconomic variables, and hence interpreted on a separate basis. Consequently, 

any subsequent references to macroeconomic variables will solely concern the term spread, GDP, and 

the recession variable. 

 

Ownership  

The majority of empiricism related to capital structure dynamics is based on public firms, presumably 

due to the data availability of such firms. However, while not focusing on interest rates, Brav (2009) 

found that the ownership distinction between public and private is of significance if capital structure 

dynamics are to be fully comprehended. While there are numerous ways of disaggregating ownership 

besides public/private, such is beyond the scope of this paper (Morellec, 2004). Instead, firms are 

categorized as public (private) in any year if, at the beginning of the year, the firm was likewise public 

(private), and is indicated by a dummy-variable equal to 1 (0). 

 

4.3.3. Addressing Multicollinearity 

When conducting statistical analyses such as regressions, it is of vital importance to ensure that the 

included independent variables are not too significantly intercorrelated, as the variables should ideally be 

independent (Wooldridge, 2020). Therefore, in order to ensure that the econometric models are not 

flawed by such potential multicollinearity, the correlations between the different independent variables 

have been estimated. These results are visualized in Appendix 1 and render it visible that no correlations 

are conspicuous, but some are moderate. However, to fully ensure that yielded coefficients by the applied 

econometric models are easily and reliably interpretable, a VIF was used as means to identify the 

correlation between the included independent variables, the appertaining strength of such correlations as 

well as to deduce whether corrective measures were demanded for. As indicated in Appendix 2, the VIF 

values generally span from 1 to 3, which is aligned with drawn inferences from the correlation matrix, 

hence indicating that there are no conspicuous signs of multicollinearity, and as such, no corrective 

measures are required (Wooldridge, 2020). 

 

  



 Chapter 5 - Descriptive Statistics 

42 of 109 
 

Chapter 5 - Descriptive Statistics 

 

The purpose of the following chapter is to present the dataset that underlies all of the following statistical 

analyses. Following a brief introductory overview of the collected data, the chapter is structured into two 

main sections on firms and capital structure, that are further divided into a cross-sectional and time-series 

part. Section 5.1 describes the cross-sectional and the time-series aspects of the firms and observations 

in the dataset. Section 5.2 focuses on the cross-sectional and the time-series aspects of capital structure 

observations. The dataset contains annual financial information on 6,881 firms based in the European 

Developed Markets. The data is distributed over 16 years covering the period from 2004 and 2019. Over 

this time period, the dataset consists of 109,205 observations resulting in an average of 15.9 observations 

per firm. 

 

5.1 Distribution of Firms and Observations 

5.1.1 Cross-sectional Distribution of Firms 

Investigating the firms cross-sectionally assists in uncovering the distribution of the data on both an 

industry and a geography level. Figure 5.1 presents the distribution of firms across industries by depicting 

the number of firms on the left axis. On the right axis, the number of observations per industry is 

illustrated which appears to be highly proportional with the number of firms per industry. This suggests 

that there is no significant lack of quality of reporting across industries, which provides assurance of the 

data quality, thereby allowing for increased validity of statistical inferences. Additionally, the figures below 

the chart illustrate the relative representation of firms as well as the average size and leverage across the 

specific industries. The figure indicates that the Industrial and Consumer Discretionary sectors are the 

most represented sectors in the dataset with the two industries composing approximately 61% of the 

sample. Clearly, firms within the industries Communication Services and Energy are larger as observed 

on the average size. This seems logical given the exorbitant level of investments required in infrastructure 

and other tangible assets in such industries. Furthermore, it can be observed that the average leverage 

seems to differ between the various industries with the Communication Service and Energy sector being 

the most levered on average. Castro et al. (2015) provide evidence on European IT firms using less debt 

than European non-tech firms, which is congruent with the data showing the lowest leverage for IT. 

However, further investigating such effects is beyond the scope of this study. 
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Figure 5.1 – Representation of Industries 

 

 

Source: Capital IQ & Own Contribution 

 

In addition to the firm distribution across industries, Figure 5.2 presents the distribution of firms across 

geography by depicting the number of firms as bars. On the right axis, the number of observations per 

country is illustrated, which also appears highly proportional with the number of firms per country, 

further supporting the quality of reporting. The figure shows that the sample is dominated by firms from 

France, Italy, and the UK, which collectively represent approximately 85% of the sample. The dominant 

representation of these countries is likely a consequence of database coverage and the representation of 

especially private firms, which is also confirmed when observing the relative share of public firms across 

the countries below the figure, where the top 3 countries only represent ~41% of the sample. Another 

effect of the higher representation of private firms can be observed on the average size (DKKm) which 

will be lower for these countries due to the high number of private firms, as private firms are likely, in 

general, smaller than public firms. Moreover, the figure reveals that 42 firms are headquartered in 

Denmark, which might seem like a small representation despite the high quality and availability of 

reporting in Denmark, even for private firms. However, the elimination of firms caused by the 

requirement of 16 periods of consecutive debt has resulted in a significant reduction in firms across 

several countries. The rationale for including such a criterion were elaborated on in Section 4.2.2. 

 

A potential bias can occur by having a dominant representation of certain countries or industries in the 

firm sample. If not controlled for, the large weight of few industries and countries may dominate the 

statistical results, and hence it is imperative to take measures to control for such effects in order to obtain 
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valid results. Without controlling for such effects, the results may be the cause of country or industry 

dynamics rather than firm ownership and other determinants, which is not desirable given the purpose 

of this paper. The mitigative actions taken in this study to control for such country and industry effects 

are further described in Section 6.1 regarding fixed effect models. Generally, the models applied in this 

paper will control for all time-invariant effects that are correlated with the independent variables and 

consequently, the effects of country or industry that may affect capital structure levels or behavior will 

be controlled for. 

Figure 5.2 – Representation of Countries 

 

Source: Capital IQ & Own Contribution 

 

5.1.1 Time-series Development of Observations 

 

Figure 5.3 – Distribution of Observations Through Time 

Source: Capital IQ & Own Contribution 
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Observing the distribution of observations across time in Figure 5.3, the number of observations is 

relatively stable throughout the years, which is also a verification of the high quality of reporting from 

the database, Capital IQ, used in this study. The stable number of observations is also a consequence of 

the choice to exclude firms whose ownership changed during the period. However, the small variance in 

number of observations still creates an unbalanced panel data caused by the lack of reporting of e.g., 

D&A19 which is used in the computation of profitability as elaborated in Section 4.3.2. Generally, the 

observations are dominated by private firms, representing approximately 88-89% of the observations 

across the investigated period, which is illustrated at the bottom of Figure 5.3. 

 

5.2 Distribution of Capital Structure  

 

5.2.1 Cross-sectional Distribution of Capital Structure 

Investigating the firm leverage cross-sectionally helps uncovering the distribution of leverage. In Figure 

5.4, the leverage ratio intervals for all firms in the sample are illustrated. 

 

Figure 5.4 – Leverage Distribution 

Source: Capital IQ & Own Contribution  
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Figure 5.4 illustrates that the leverage distribution is dominantly right skewed, meaning that lower 

leverage ratios are overrepresented in the sample. The average leverage ratio across the observations is 

0.24 and the median value is 0.21. Based on Figure 5.1, it was clear that Industrial firms was the sector 

most represented and was generally less levered than the average, which may contribute to skewing the 

leverage. Generally, the low leverage ratios are indicative that firms in the sample may have conservative 

capital structure policies. 

 

5.2.2 Time-series Distribution of Capital Structure 

In Figure 5.5, the average leverage ratios ratio for the period 2004 to 2019 are depicted. The grey areas 

mark the periods where CEPR indicated a recession in the EU. During a recession, book leverage is more 

robust than market value, however, as can be observed, the leverage increased significantly in 2008. This 

might be a result of large write-downs and negative results, which ultimately lowers the book equity 

which, ceteris paribus, increases the leverage. In 2009, and 2012, there were no significant effects, to the 

same extent as 2008, on leverage. 

 

Figure 5.5 – Leverage Development Through Time 

 

Source: Capital IQ & Own contribution 
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public firms generally shows a greater variance, reflecting a standard deviation of 1.13% compared to 

0.43% of private firms, who appear to remain relatively persistent throughout. When observing the level 

of leverage, private firms appear to be more leveraged than public firms in several periods. However, 

drawing such inferences requires a statistical approach rather than observing the descriptive data, as other 

variables must be controlled for. 

 

Figure 5.6 – Leverage Development Through Time for Public and Private 

 

Source: Capital IQ & Own contribution 
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public firms are larger than private firms on average. This notion is logically meaningful assuming that it 

is primarily firms above a certain size who are willing to undertake the often large costs of an IPO and 

therefore go public (PwC, 2020). 

Figure 5.7 – Firm-specific Variables Development 

 

Source: Capital IQ & Own contribution 

 

Observing the macroeconomic variables in Figure 5.8, the GDP growth declined significantly in 2008 
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curve. 
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Figure 5.8 – Macroeconomic Variables and Interest Rate Development 

 

Source: ECB (2021), Moody’s (2021), Worldbank (2021) & Own contribution 
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Chapter 6 - Methodology and Model Specification 

 

The following chapter introduces the methodological considerations and specification of statistical 

models used in testing the five hypotheses. Selecting the appropriate models in statistical and econometric 

analyses to achieve unbiased results is of the highest importance, as the validity of made inferences is 

highly contingent on this. Hence, the following sections will elaborate upon the specification of the 

applied models for each of the formulated hypotheses. First, in Section 6.1, the models for H1 and H2 

are defined, using various statistical tests to reveal the underlying data dynamics, which ultimately guide 

the choice of the models to be applied. Second, in Section 6.2, the inclusion of a lagged dependent 

variable, which creates a dynamic panel data, is discussed and the appropriate model for testing H3-H5 

is presented. 

 

6.1 Model Specification for H1 and H2 

In H1 and H2, the objective is to estimate how the leverage levels are determined by ownership, as well 

as how relevant independent variables influence such levels for public and private firms, respectively. The 

basic model used to estimate such determinants and their impact on the capital structure leverage would 

be the Ordinary Least Square (OLS) regression. However, due to working with panel data, where the 

same firms are observed over time, there might exist unobservable differences between the firms in the 

sample, for example caused by management’s preference for debt, which would not be captured in an 

OLS regression, since the OLS assumes cross-sectional homogeneity, that being independently and 

identically distributed error terms, i.e., assuming no firm-specific effects20. Hence, the application of OLS 

in panel data would cause the analyses to be exposed to omitted variable bias due to unobserved 

heterogeneity. Rather, in order to obtain reliable estimates of the influence of the included independent 

on the level of leverage in the capital structure, an estimator that adjusts for time-invariant unobservable 

heterogeneity should be applied. Such models account for any unobserved firm-specific effects, which, 

if not adjusted for, would result in incorrect OLS estimates (Petersen, 2009; Wooldridge, 2020). 

 

To determine the most accurate model to apply given the dynamics of the data, statistical tests were 

conducted. Further elaborations and the results of the various test statistics are presented in Appendix 3. 

First, the Breusch-Pagan Lagrange Multiplier test reveals that there is time-invariant heterogeneity, which 

 

20 This would significantly reduce the fit of the regression model by not adjusting for heterogeneity if such existed 
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needs to be controlled for to obtain reliable coefficients. However, numerous estimators can control for 

such heterogeneity, and examples of applied models in other studies on capital structure determinants, 

as visualized in Figure 6.1, include fixed effects, Fama-MacBeth and random effects, with all enabling 

controlling for omitted variable bias. Therefore, the selection of the correct estimator will hinge on other 

aspects than simply controlling for heterogeneity. 

 

Figure 6.1 – Overview of Previous Methodologies in Similar Studies 

Source: Own contribution 

 

A Hausman-test for correlation between unobserved firm-specific effects and the independent variables 

was conducted (Wooldridge, 2020). This revealed correlation between the aforementioned, which 

suggests that the firm-specific effects, i.e., heterogeneity, are relatively constant across firms, and 

consequently a fixed-effect model is more appropriate than a random-effect model. Moreover, a Breusch-

Godfrey/Wooldridge test reveals the presence of serial-correlation among the error terms, and 

resultingly, the Fama-MacBeth model is disregarded, since the Fama-MacBeth technique was developed 

to account for correlation between observations for different firms in the same year, not to account for 

correlation between observations for the same firm in different years (Petersen, 2009). Finally, a Breusch-

Pagan test was conducted to assess whether the variance of the error terms is dependent on the values 

of the independent variables, which would indicate heteroskedasticity. The rejection of the null-

hypothesis indicates presence of heteroskedasticity which must be controlled for by either using First-

Differencing, which adjusts for heteroskedasticity by focusing on delta coefficients, or using Arellano’s 
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(1987) suggested covariance matrix estimator, allowing for robust standard errors with a fixed effect 

model. Both the First-Differencing and fixed effect model are consistent, however, due to the exclusion 

of observations caused by First-Differencing, the fixed effect model using robust standard errors, to 

adjust for heteroskedasticity and serial correlation, was chosen as the appropriate methodology in order 

to investigate H1 and H2. 

 

𝐹𝑖𝑥𝑒𝑑 𝑒𝑓𝑓𝑒𝑐𝑡 𝑚𝑜𝑑𝑒𝑙 = 𝜸𝑖,𝑡 = 𝜷𝑋𝑖,𝑡 + 𝞪𝑖 + 𝝊𝑖,𝑡  (6.1) 

 

𝜸𝑖,𝑡 is the dependent variable observed for firm,𝑖, at time, 𝑡. 

𝑋𝑖,𝑡 is the vector of independent variables for firm,𝑖, at time, 𝑡. 

𝜷    is the vector of coefficients for the independent variables. 

𝞪𝑖   is the unobserved time-invariant heterogeneity i.e., firm-specific effect. 

𝝊𝑖,𝑡  is the error term. 

 

Generally, there are two ways of estimating a fixed effect model being the “Least Squares Dummy 

Variable model” (LSDV), which uses dummy variables for each firm, or the “within” transformation 

model, which eliminates the average firm-specific effect. The LSDV is problematic when there are many 

firms in panel data due to the increased risk of incidental parameter problem, which is caused by 

correlation of firm-specific effects attributed to each specific firm in the sample (Baltagi, 2021). Contrary 

to the “within” estimation, the incidental parameter problem is not an issue caused by the elimination of 

all time-invariant effects since values are subtracted from their average across the observation period. 

However, a differentiating trait between the two methods is that, while LSDV allows for an estimation 

and interpretation of the time-invariant fixed effects, the within transformation will not allow for such 

an interpretation, as all unobserved time-invariant heterogeneity is captured by 𝞪𝑖 , and hence excluded 

from the output (Wooldridge, 2020). Due to the objective of H1, where the emphasis is on estimating 

the level effect of ownership, which is a time-invariant variable, the LSDV method is employed, 

incorporating dummies for all the respective in-sample time-invariant variables, including country, 

industry, and ownership, which in turn mitigates omitted variable bias and allows for an interpretation of 

the effect of the ownership dummy. However, in H2 where the regression is fit on subsamples of public 

and private firms, the fixed effect model is based on the within transformation which will exclude the 

possibility that the results are a consequence of an omitted time-invariant characteristic of the firms (Brav, 

2009). 
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Another important feature to test for is whether the data has an underlying unit root i.e., whether the 

data is non-stationary or stochastic. The commonly used test for unit roots is the Augmented Dickey-

Fuller test to check for stochastic trends. The results of such a test indicates a rejection of the null 

hypothesis, confirming that there are no unit roots, and thus the data is stationary, which further supports 

statistical inferences (Davidson and MacKinnon, 2009). Furthermore, Baltagi et al. (2012) highlights that 

cross-sectional dependence is commonly present in several recent papers employing panel data which 

can lead to inefficient, biased estimates. Cross-sectional dependence can arise due to spill-over effects or 

due to unobservable common factors that become a part of the error term. The Pesaran CD test was 

used to test whether the residuals are correlated across entities i.e., cross-dependent. The failure to reject 

the null hypothesis supports the use of robust standard errors to control for such an effect (Petersen, 

2009, Baltagi et al., 2012). However, such cross-dependencies may be caused by omitted variables that 

vary over time, but are constant across entities, and in other words time-fixed effects. In the study of 

Drobetz and Wanzenried (2006) a dummy variable of time is included to adjust for such time-fixed 

effects, however, the variable time was excluded in this paper’s analyses, as inclusion of time would 

suppress the explanatory power of the macroeconomic variables. Specifically, including time caused 

significant multicollinearity as illustrated in Appendix 2. The multicollinearity is caused by a high 

correlation between the interest rate and time, since interest rates have been following a more or less 

consistently decreasing trend in the investigated period, as shown in Figure 4.2. Hence, controlling for 

time-fixed effects is not considered expedient given the scope of this paper. 

 

The fixed effect model given equation 6.1 is regularly employed with a lag on the independent variables 

in studies of public firms, where the period of research is based on quarterly filings (Shyam-Sunder & 

Myers, 1999; Flannery & Rangan, 2006; Hovakimian et al., 2001; De Miguel & Pindando, 2001). However, 

in this paper annual filings are the basis of financial data, explained by the lack of the quarterly filings for 

private firms. As a result, using annual filings result in a prolonged period in which determinants of 

leverage can materialize in altered capital structure dynamics compared to quarterly filings. By lagging the 

data by one quarter, it is assumed that firms will change their capital structure in approximately 3-6 

months after certain developments are observed. However, by lagging the variables by 1 period on an 

annual filing basis, it is assumed that the time to adjust the capital structure is between 1-2 years. 

Therefore, in this paper firm-specific and macroeconomic variable will not be lagged by 1 period due to 

the reliance on lower filing frequency given annual filings. Other studies have also applied a similar 

methodology of not lagging firm characteristics (Drobetz & Wanzenried, 2006; Canarella & Miller, 2019). 

This is further illustrated below in Figure 6.2, where a low interest rate in May 2018 will be matched with 
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the debt reported on 31 December 2019 by lagging by one period, despite the fact that interest rates may 

have increased in the year of 2019. This may wrongfully reflect the underlying dynamics assuming that 

the firm actually issued debt in 2018 to capitalize on the low interest rate and did not issue any debt in 

2019 which may actually have been caused by the increasing interest rate. Rather, it is argued that not 

lagging the independent variables, and thereby matching the low interest rate in 2018 with the debt 

reported on 31 December 2018, is more appropriate. 

 

Figure 6.2 – Illustration of Variable and Debt Matching  

Source: Own contribution 

 

Summarizing the model considerations related to H1 and H2, the statistical tests indicate that the fixed 

effect is the most appropriate model and unbiased results are obtained by using Arellano’s (1987) 

suggested robust covariance matrix estimator through which robust standard errors are obtained. The 

fixed effect model will allow for unbiased estimates of the effect on the level of leverage that is determined 

not only by ownership (H1), but also the effect of various firm-specific and macroeconomic variables, as 

well as the interest rate for public and private firms, respectively (H2). 

 

6.2 Model Specification for H3, H4 and H5 

Jalilvand and Harris (1984) documented that a firm’s financial behavior is characterized by partial 

adjustment in the capital structure toward long-run financial targets. While the objectives and 

methodological considerations related to H1 and H2 revolved around determining level effects, H3- H5 

focuses on estimating the adjustment behavior, and whether such is contingent on ownership (H3), while 

likewise examining the sensitivity of such adjustment behavior to the level of interest rate for public and 

private firms, respectively (H4), and ultimately to analyze whether firm characteristics are additional 



 Chapter 6 - Methodology and Model Specification 

55 of 109 
 

determinants of the SOA for public and private firms, respectively (H5). The sensitivity is estimated by 

how quickly firms adjust their leverage in the capital structure by controlling for the development in 

relevant variables. To test the three hypotheses, a partial adjustment model similar to Shyam-Sunder and 

Myers’ (1999), Flannery and Rangan’s (2006) and Brav’s (2009) is employed.  

 

In a frictionless world, a firm would never deviate from its target leverage (Myers, 1984). The partial 

adjustment model assumes that firms adjust their capital structure toward a defined optimal level, 

however, adjustment costs may prevent immediate adjustment to a firm’s target, as the firm evaluates the 

trade-off between its adjustment costs and the costs of operating with suboptimal leverage (Fischer et al., 

1989; Jalilvand & Harris, 1984; Flannery & Rangan, 2006; Shyam-Sunder & Myers, 1999). The partial 

adjustment model estimates how much a firm adjusts the capital structure from its initial leverage toward 

its target within each time period, thereby allowing for an estimation of the adjustment costs that may 

prevent evening out deviations from the target capital structure. 

 

Following Hovakimian et al. (2001) and De Miguel and Pindando (2001), and hence assuming the 

existence of a target leverage, the target leverage, 𝐿 𝑖,𝑡
∗  , of firm 𝑖 at time 𝑡 is dependent upon a vector of 

firm-specific and macroeconomic variables determinants: 

 

L𝑖,𝑡
∗ = 𝜷𝑋𝑖,𝑡  (6.2) 

 

𝜷 is the vector of coefficients for the independent variables. 

𝑋𝑖,𝑡 is the vector of independent variables for firm,𝑖, at time, 𝑡. 

 

The equation implies that the target debt ratio varies across firms and time based on the development in 

the vector of variables. Therefore, without market frictions, the actual leverage of firm 𝑖 at time 𝑡 should 

always equal L𝑖,𝑡
∗ . The intention of the equation is to provide an estimate of each firm’s target leverage 

ratio in the absence of adjustment costs (Hovakimian et al., 2001). However, given that adjustments to 

the capital structure are associated with costs, such as underwriting fees and information asymmetry, 

firms are likely to not fully adjust toward their target leverage ratio based on the development in the 

determinants compared to prior periods (Fischer et al., 1989; Hovakimian et al., 2001). Hence, the partial 

adjustment model, assuming that firms have a target leverage ratio which they gradually adjust toward, 

reads as: 
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L𝑖,𝑡 − L𝑖,𝑡−1  = ƛ(L𝑖,𝑡
∗ − 𝐿𝑖,𝑡−1) + 𝝊𝑖,𝑡 (6.3) 

 

 

𝐿 𝑖,𝑡 and 𝐿 𝑖,𝑡−1 represent the observed leverage ratio for firm,𝑖, at time, 𝑡 and 𝑡 − 1, and the adjustment 

speed coefficient is represented by ƛ. Assuming that firms each year will close the gap between the actual 

and target leverage levels, as documented by Jalilvand and Harris (1984) and Hovakimian et al., (2001), 

the one-stage approach in estimating SOA employed by Flannery and Rangan (2006), Drobetz and 

Wanzenried (2006), Brav (2009), and Elsas and Florysiak (2015) is derived by substituting equation 6.2 

into equation 6.3, yielding the following dynamic panel data model:  

 

L𝑖,𝑡 = ƛ(𝜷𝑋𝑖,𝑡) + (1 − ƛ)𝐿 𝑖,𝑡−1 + 𝞪𝑖 + 𝝊𝑖,𝑡 (6.4) 

 

In equation 6.4, SOA is then calculated as 1-𝐿 𝑖,𝑡−1, while 𝞪𝑖 represents the unobservable heterogeneity 

and 𝝊𝑖,𝑡  represents the error term. Specifically, this model estimates the speed with which deviations 

from the optimal leverage ratio are mitigated from one period to the next. If ƛ is equal to 0, the SOA is 

likewise equal to 0, indicating that adjustment costs are extremely high, and consequently, firms never 

adjust toward their target leverage. Conversely, if λ = 1, the full adjustment toward the target capital 

structure has occurred within one year, indicating that firms’ leverage is always equivalent to the target 

level. A high speed of adjustment is normally perceived as confirmation of the presence of trade-off 

theory, contrarily a low speed of adjustment suggests that there are other considerations—e.g., pecking 

order or market timing aspects – that outweigh the cost of deviating from the target leverage level (Fischer 

et al., 1989; Flannery & Rangan, 2006). 

 

The partial adjustment model in equation 6.4 implicitly assumes that the SOA is identical across all public 

and private firms, respectively, and hence neglects firm heterogeneity. However, the hypotheses of this 

paper seek to embrace such heterogeneity and the appertaining effect such exerts on speed of adjustment, 

as determined by ownership (H3), the interest rate sensitivity as contingent on ownership (H4), as well 

as whether firm characteristics are additional determinants of SOA for both public and private firms 

(H5). 

 

Hence, a similar model as equation 6.4 will be the foundation of the analysis, however, an extension to 

the partial adjustment model is proposed in the following by adding a vector of independent variables, 
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𝝋𝑖,𝑡 , as determinants of speed of adjustment by interacting such variables with the prior periods leverage, 

𝐿 𝑖,𝑡−1: 

 

L𝑖,𝑡 = ƛ(𝜷𝑋𝑖,𝑡) + (1 − ƛ+𝛿𝝋𝑖,𝑡)𝐿 𝑖,𝑡−1 + 𝞪𝑖 + 𝝊𝑖,𝑡 (6.5) 

 

To ensure valid estimates, different determinants of the adjustment speed are incorporated separately 

one at a time, however, such an incremental procedure is solely relevant in investigating H5. This 

procedure avoids potential multicollinearity problems, however, the correlation matrix and VIF21 test in 

Appendix 1 and 2, respectively, show no severe multicollinearity. By adding the interaction terms, the 

partial adjustment model allows for the consideration that firms with unique characteristics adjust their 

leverage levels at different speeds. 

 

Generally, the two-pronged methodology approach applied in this paper is summarized in Figure 6.3 

below. The first methodology is chosen to analyze the overall effect on leverage levels induced by 

ownership, and likewise to analyze determinants of leverage levels for public and private firms, 

respectively, with these determinants being firm-specific and macroeconomic factors as well the interest 

rate variable, the latter being of particular interest in this paper. The second methodology allows for the 

exploration of how capital structure adjustment behavior is determined not only by ownership, but 

likewise how the sensitivity of the adjustment speed to interest rates are contingent on ownership, and 

ultimately how firm characteristics may be additional determinants of adjustment speed for public and 

private firms, respectively. 

 

21 Variance Inflation Factor 



 Chapter 6 - Methodology and Model Specification 

58 of 109 
 

Figure 6.3 – Methodologies for Research Objectives 

 

Source: Own contribution 
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Chapter 7 – Analysis 

 

This chapter presents the results of investigating the formulated hypotheses, the contextualization 

thereof, the conducted robustness tests results and ultimately this paper’s limitations. First and foremost, 

in Section 7.1-7.3, regression results are presented and utilized as means to test the presented hypotheses. 

Thereafter, in Section 7.4, results are contextualized against preceding empirical findings and theories on 

capital structure and the financing behavior of firms. The concluding two Sections, 7.5 and 7.6, will 

present the conducted robustness tests and limitations of this paper, respectively. 

 

7.1 Results 

In testing the five hypotheses presented in Chapter 3, a sequence of regression models has been fitted. 

Common for all the fitted regressions is the utilization of all firm-specific and macroeconomic variables 

as specified in Section 4.3.2 as control variables, and the book leverage as the dependent variable, 

however, with each regression having some distinctive feature(s). First, the investigation of H1 was 

conducted by fitting a regression on the entire sample while including an ownership dummy to measure 

the marginal effect on employed leverage levels of public firms relative to private. Second, the 

investigation of H2 was conducted by fitting two separate regressions on two subsamples split on 

ownership type to derive not only the interest rate sensitivity of public and private firms, respectively, 

but likewise to derive whether the remaining determinants exert effects on leverage that are contingent 

on ownership. 

 

Importantly, to investigate H3-H5, the applied statistical model was altered relative to H1-H2. 

Specifically, such an alteration was essential to provide more reliable estimates in a dynamic panel data 

context where the lagged response variable was likewise included as an explanatory feature. To investigate 

H3, a regression was fit on the entire sample while including an interaction term comprising the lagged 

dependent variable and the ownership dummy. This allows for a deduction of the marginal effect 

imposed on the SOA by the ownership variable. Further, the investigation of H4 was conducted by fitting 

two separate regressions on the aforementioned subsamples, while including an interaction term 

comprised of the lagged response variable and the interest rate, as this renders it possible to assess the 

sensitivity of the SOA to interest rate fluctuations for public and private firms, respectively. Finally, H5 

was investigated by fitting regressions on the subsamples that included additional interaction terms 

consisting of the respective firm-specific characteristics and the lagged dependent variable, allowing for 
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inferences to be made in regard to the exerted marginal effect of firm-specific characteristics on SOA, 

and whether such marginal effects, measured as either being positively or negatively related to SOA, are 

contingent on ownership. Importantly and as previously stated, all regressions are run on book leverage 

and without including lagged effects on independent variables in general. The results of the fitted 

regressions are presented in the subsequent sections. 

 

7.2 Testing Hypothesis 1 and 2 

As thoroughly described in Section 6.1, H1 and H2 have been investigated by utilising fixed effect models, 

using the LSDV (H1) and the within transformation (H2). Furthermore, as was likewise elaborated on in 

Section 6.1, time-effects were not controlled for as such would preclude an analysis of macroeconomic 

factors and the interest rate, the latter being one of this paper’s distinguishing features. Applying the fixed 

effect models allow for an analysis of the effects exerted by time-varying independent variables on the 

leverage levels of the firms in the sample that are generally observable regardless of fixed firm traits such 

as industry, country, or even systematic differences in management’s perception of capital structure that 

may alter the financing behavior of firms. 

 

7.2.1 Hypothesis 1 

The results of fitting the first regression are illustrated in Figure 7.1. The dependent variable used is book 

leverage while firm-specific and macroeconomic variables have been utilized as control variables. 

Attention in H1 should be brought towards the ownership dummy under variables of interest in Figure 

7.1, as this coefficient represents the effect of being public on leverage, whereas the other variables are 

simply controlled for. 
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Figure 7.1 – Results of Hypothesis 1  

 

 

The regression on the entire sample yields a negative coefficient for the public ownership dummy 

significant at the 1%-level, which suggests that employed leverage levels are contingent on the ownership 

of firms. Specifically, the negative coefficient of the dummy variable indicates that public ownership 

materializes itself in the capital structure by lowering the employed leverage relative to private firms. 

These findings are consistent with that of Brav (2009), and the appertaining explanation may revolve 

around an observed level effect, indicating that the relative cost of equity of private firms exceed that of 

public firms and, resultingly, the likelihood of private firms choosing debt over equity is enhanced and 

ultimately reflected in a tendency to employ higher leverage. Naturally, this cannot be unambiguously 

concluded due to the inherent endogeneity problem arising from the applied quantitative methodology. 

Specifically, the fitted regression does not unambiguously indicate causality between ownership and 

leverage levels. Concretely, the data does not provide clarity on whether the effect is caused by public 
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firms’ preferring lower leverage levels, or whether predominantly low-leveraged firms tend to go public. 

Although this is acknowledged, the endogeneity problem is practically present in all prevalent research 

on financing behavior as it is rather impossible to eliminate in a non-experimental, purely quantitative 

setting. However, to alleviate this matter to some degree, a regression has likewise been fit on a dataset 

containing firms that went either public or private during the period (untabulated). While this dataset 

consists of comparatively fewer observations and the appertaining validity is reduced, the findings are 

harmonious with those found for the regressions fitted on the subsamples of firms with unchanged 

ownership status throughout the period, ultimately supporting the postulation that ownership steers 

leverage levels and not the other way around.  

 

Consequently, the significance of the public ownership dummy does provide support for the tendency 

of public firms to employ, relative to private firms, less leverage in the capital structure. On this basis, 

the results support the confirmation of H1. 

 

7.2.2 Hypothesis 2 

In investigating H1, a regression was fitted on the entire sample, solely focusing on ownership-induced 

differences in employed leverage levels between public and private firms. Resultingly, the investigation 

of H1 did not address the included control variables, these being the additional determinants of leverage, 

despite some possessing explanatory value across the entire sample. Specifically, as the overarching goal 

of this paper is to offer grounds for comparison between public and private firms related to capital 

structure dynamics induced by ownership itself, it was not expedient to analyze the determinants of 

leverage based on the regression fitted on the entire sample. Contrarily, as made evident by, amongst 

others, Brav (2009) and Graham and Leary (2011), testing capital structure adjustments and dynamics for 

an entire firm sample will provide limited informative value, since such will assume homogeneity across 

firms. Instead, to account for the fundamental differences imposed on the data by the ownership of 

firms, regressions related to H1 were run on datasets split on public and private firms, respectively. As a 

result, this will likewise allow the results to grasp how the determinants of employed leverage levels may 

be contingent on ownership, and hence such is likewise important to account for. Chronologically, 

yielded results for firm-specific and macroeconomic variables are analyzed first to examine whether and 

how these factors do determine employed leverage levels. Thereafter, after controlling for these potential 

determinants of employed leverage, the significance of the interest rate variable is analyzed to assess 

whether support is found for the confirmation of H2. Conclusively, the fitted regression yields significant 
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coefficient estimates, with several being significant at a level of 1%, 5%, and 10%. The results are 

illustrated in Figure 7.2. 

 

Figure 7.2 – Results of Hypothesis 2 

 

 

Firm-specific and Macroeconomic Variables  

Analysis of firm-specific variables provide some varying results depending on ownership. First, a positive 

relationship between leverage and size is found for both public and private firms and is significant at the 

1%-level. This supports the findings of Jensen and Meckling (1976), Titman and Wessels, (1988), Rajan 

and Zingales (1995), Frank and Goyal (2003) and Brav (2009) and is likewise consistent with the trade-

off theory where size is inversely related to the probability of default, indicating that bankruptcy costs are 

a decreasing function of size, and hence greater size justifies increased leverage. Similarly, larger firms 

tend to be more diversified than small firms, and thus experience fewer volatile cash flows, ultimately 
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causing larger firms to be less vulnerable to bankruptcy risk, which, in turn, increases debt capacity (Kraus 

& Litzenberger, 1973). Additionally, the results may refute the principles of the pecking order theory, 

specifically as the theory would predict an inverse relation between size and leverage is inverse 

(Myers,1984). Elaborating on this, size and information asymmetry between the firm and the market is 

negatively correlated, indicating that size proxies for firm transparency and, resultantly, such firms have 

better market access and tend to deploy more equity relative to debt according to the pecking order 

theory. In conclusion, the findings do support firms’ ability to increase leverage as a function of size for 

both public and private firms, which is aligned with the trade-off theory (Frank & Goyal, 2003). 

 

Obtained results for the growth factor are ambiguous, revealing the rather controversial nature of growth 

when analyzing capital structure. Specifically, the regressions yield a positive coefficient for private firms 

significant at the 1%-level, while no significant relation between growth and leverage seems to exist for 

public firms. These results are harmonious with Brav (2009) which may be explained by the usage of the 

same growth measure. Indeed, the results are unharmonious with the findings of prior studies such as 

Frank and Goyal (2009), Titman and Wessels (1988), Rajan and Zingales (1995) and Heshmati (2002) 

who find a statistically significant, negative correlation. Concretely, Frank and Goyal (2009), whose 

research is dedicated to examining public firms, apply the market-to-book ratio as a proxy for growth, 

consequently finding a positive, significant relation between growth and market leverage of public firms. 

In conclusion, the growth and leverage measure seem to markedly impact the results, however comparing 

public and private firms imposes natural limitations on the available growth measures. Further, although 

revenue growth allows for such a standardized comparison of realized growth, one could argue that 

realized growth by no means reflects future growth opportunities, whereas this, all else equal, will be 

fairly reflected in measures such as market-to-book, making the latter more reliable22 (Adam & Goyal, 

2008). This could be deemed vital, as expectancy of reduced or even negative growth in the future may 

distort observed capital structure fluctuations, as such expectations may fundamentally alter the capital 

structure, such as through additional or reduced funding needs (Frank & Goyal, 2009). Further, the 

yielded results for public firms related the growth variable do not support the trade-off theory, which 

would predict a statistically significant negative coefficient, as growth increases the costs of financial 

distress, and aggravates debt-related agency costs (Kraus & Litzenberger, 1973; Myers, 1984). Yet, the 

results for private firms may support the pecking order theory’s depiction of capital structure dynamics. 

 

22 Although market ratios can be markedly affected by share mispricing 
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Concretely, high growth may demand for additional investments in such expansionary activities, which 

tend to either exhaust internal funds or increase debt capacity (Myers, 1984). 

 

Asset tangibility is positively related to leverage and significant at the 1%-level for both public and private 

firms. These findings are in accordance with the empirical findings by Titman and Wessels (1988), 

Flannery and Rangan (2006), Frank and Goyal (2009) and Brav (2009). Theoretically, the identified 

positive relation is in no way anomalistic, as tangible assets are more easily collateralized due to these 

being valued easier than intangibles such as goodwill (Frank & Goyal, 2009). In turn, asset tangibility and 

bankruptcy costs tend to be inversely related and, additionally, allow for increased transparency that 

reduces agency costs of debt, which, altogether, increase debt capacity (Frank & Goyal, 2009). 

 

Results indicate a negative relationship between profitability and leverage independent of ownership type, 

statistically significant at the 1%-level. These findings are consistent with Harris and Raviv (1991), Shyam-

Sunder and Myers (1999), Chen and Zhao (2005), Frank and Goyal (2009) and Brav (2009), with the 

latter employing the same profitability measure and likewise finding a statistically significant negative 

coefficient regardless of ownership. Further, the results for public firms are congruent with Frank and 

Goyal’s (2009) findings related to book leverage, however, incongruent with the negative coefficients 

found related to market leverage, which underpins that discrepancies related to findings seem to be 

induced by the applied leverage measure. Additionally, while empiricism unambiguously finds a negative 

relation between profitability and book leverage, the theoretical influence of profitability on leverage is 

more ambiguous. First, static trade-off theory would suggest that profitable firms, as these face lower 

expected costs of financial distress and can utilize the value of tax-shields, would employ higher leverage 

(Kraus & Litzenberger, 1973; Myers, 1984). In addition to this, increasing leverage should theoretically 

reduce free cash flow problems, hence minimizing agency costs, ultimately inclining firms to employ such 

higher leverage as profitability increases (Kraus & Litzenberger, 1973; Myers, 1984). Yet, it is commonly 

found that more profitable firms tend to employ less leverage, generally driven by internal funds 

generation (Chen & Zhao, 2005). Consequently, it is difficult to ascertain whether the negative relation 

is driven by increased internal funds generation mechanically reducing leverage, or whether the results 

support the pecking order theory, and thus that internal funds are actually preferred over external funds 

such that profitable firms hold lower leverage ratios. 

 

The drawn inference from assessing the coefficients of GDP growth is two-sided. Specifically, GDP 

growth is found to be negatively, however, insignificantly related to leverage fluctuations of public firms, 
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whereas the negative coefficient for private firms is significant at the 5%-level. First, while the negative 

nature of the coefficients diverges from the findings of Chen (2010), they converge with that of Frank 

and Goyal (2009), although the latter finds a significant negative relationship between GDP growth and 

employed market and book leverage of public firms. A plausible explanation of the negative relation 

observed empirically and, in this paper, which in itself reflects the countercyclicality of leverage 

fluctuations, may revolve around the tendencies observed during times of expansions such as 

appertaining increases in equity prices (market leverage), profitability and accumulation of cash (book 

leverage). Interestingly, the insignificance and significance of GDP growth for public and private firms, 

respectively, may support the pecking order theory and the findings of Brav (2009). Specifically, as 

suggested Brav (2009), the employed leverage of private firms over time tends to be more sensitive to 

earnings fluctuations, and if earnings increase during expansionary times, such may explain the negative 

correlation to GDP growth, all this in spite of an appertaining reduction in expected bankruptcy costs 

during economic expansions that should incline for increased leverage (Frank & Goyal, 2009). In 

contrast, the leverage of public firms seems insensitive to GDP growth. Rather, the results suggest that 

public firms are more affected by the firm-specific variables than GDP growth. 

 

Further, the GDP growth metric has empirically been criticized as being retrospective, and thus not a 

credible indicator of expected economic performance and appertaining growth opportunities (Frank & 

Goyal, 2009). Specifically, it has been empirically supported that promising economic prospects do affect 

leverage in a counter-cyclical manner (Fischer et al., 1989; Frank & Goyal, 2009) such that increases in 

the term spread, to the extent that this implies higher expected growth in the coming years, manifests 

itself in reduced leverage. This is harmonious with the negative coefficients of the term spread variable 

found for both public and private firms, albeit solely the latter is significant and at the 10%-level. Hence, 

only for private firms do promising economic aspects tend to manifest itself in, on average, decreased 

employed book leverage. The findings may be attributable to the use of book leverage as empirical studies 

employing market leverage tend to find negative and significant coefficients for public firms (Frank & 

Goyal, 2009; Korajczyk & Levy, 2003; Drobetz et al., 2007). As was the case for GDP growth, public 

firms seem more affected by firm-specific variables than macroeconomic variables. 

 

The fitted regressions yield negative coefficients for the crisis year dummy for public and private firms, 

significant at the 10% and 1% level, respectively. These findings are rather interesting in light of the usage 

of book leverage which should be more resistant to crises, whereas the positive relation found empirically 

using market leverage is more intuitive given plummeting equity values during recessions (Frank & Goyal, 
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2009). Naturally, during times of crises, it is plausible that assets are economically or fundamentally 

changed, which may have forced firms to perform substantial asset write-downs, ultimately reducing the 

book value of assets, which would inflate the leverage ratio. Interestingly, the yielded results are 

incongruent with this, specifically since firms have become less levered during the crisis years. However, 

results may be wholly or partially invalid as CEPR solely indicates recessions in the EU in 2008, 2009 and 

2012, and as such, incorporating these indicators may fundamentally neglect the ripple effect of a crisis 

that manifests not only in a single year, but potentially several years after. Alternatively, one may even 

suspect that the anticipation of an upcoming crisis may have altered the financing behavior of firms in 

the periods prior to the outbreak of the crisis. In fact, one probable explanation of the negative crisis 

coefficients when studying book leverage may be the altered behavior of firms and other market 

participants in the year(s) prior to the identified crisis that manifest in the crisis year. Concretely, fully 

grasping the manifestation of crises on the financing behavior of firms requires insight into the chain of 

events prior and subsequent to the respective crisis outbreaks such as an anomalistic preference for equity 

issuances, tendency to halt expansionary activities or tightening of lending policies that are not solely 

traceable to the interest rate. Hence, it is improbable that the dummies properly embrace the effects of 

crises that may manifest in prior and/or ensuing periods. However, the recession variable will be 

maintained as a control variable. 

 

Variables of Interest 

As stated previously, this paper distinguishes itself from prevalent literature by analyzing how interest 

rate fluctuations materialize in firms’ observed leverage levels, and how ownership interferes with said 

materialization. First, the importance of splitting the entire sample into two subsamples based on 

ownership is underpinned when assessing the yielded results of the fitted regressions. Specifically, no 

statistically significant relationship is found between leverage and the interest rate for the regression fitted 

on the entire sample, which is unharmonious with the findings of Graham and Harvey (2001), Bancel 

and Mittoo (2004), Barry (2008) who find evidence for market timing in general, and hence one would 

expect the opportunistic behavior of firms to materialize in a negative and significant coefficient of the 

interest rate. However, when fitting regressions on the subsamples composed of public and private firms, 

respectively, the inferences drawn are markedly affected. Concretely, the fitted regression on the public 

subsample yields a negative coefficient for public firms, significant at the 5%-level, whilst the coefficient 

is positive and insignificant for private firms. These results are harmonious with Brav’s (2009) suggested 

sensitivity effect. Specifically, since the absolute cost of accessing the external capital market tends to be 
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higher for private compared to public firms, the financing policy of private firms is expected to be more 

passive, and hence reflects a lower likelihood of visiting external capital markets (Brav, 2009). 

 

Ultimately, the capital structure of public firms appears to be more dynamic, potentially resulting in an 

increased likelihood of utilising favorable market conditions, as reflected by reduced interest rate levels, 

and increasing the employed leverage in this doing. Based on the results solely indicating a sensitivity to 

the interest rate for public firms, the confirmation of H2 is supported. 

 

7.3 Testing Hypothesis 3-5 

The previous section suggests that relative to private firms, public firms’ capital structure leverage is 

sensitive to interest rates, specifically characterized by an inverse relationship causing higher leverage 

during times of decreasing interest rates. The purpose of this section is to extend the understanding of 

the effect of firm ownership on capital structure policy by focusing not on the specific variables that 

determine the level of leverage in the capital structure, but rather on the understanding of the continuous 

adjustment behavior of firms, on which there is notably scarce empirical evidence (Drobetz & 

Wanzenried, 2006). In order to uncover such adjustment behavior, a speed of adjustment analysis is 

applied, which has gained significant traction, with Huang and Ritter (2009) stating that SOA is the most 

important metric to the comprehension of capital structure. Generally, one would expect the capital 

structure to be more (less) persistent for firms that face relatively high (low) adjustment costs (Drobetz 

& Wanzenried, 2006; Brav, 2009; Huang & Ritter, 2009). Thus, as stated in Section 2.4, public firms are 

expected to face lower adjustment costs than private firms, and, consequently, public firms may exhibit 

higher adjustment speed toward the target leverage. 

 

When estimating a partial adjustment model, as elaborated in Section 6.2, the appropriate econometric 

model still needs to be defined. Meta studies argue that a linear partial adjustment model based on fixed 

effects, as applied in H1 and H2, provide biased results since the inclusion of a lagged dependent variable 

transforms the panel data into a “dynamic panel data” (Elsas & Florysiak, 2015; Canarella & Miller, 2019). 

Nickell (1981) shows that in a dataset with significantly larger N (firms) than T (time periods), estimation 

bias arises caused by the correlation between the lagged leverage variable and the error term, which leads 

to an endogeneity problem, also referred to as “Nickell bias”. Thus, in order to overcome such bias and 

obtain an accurate estimate of the SOA, Elsas and Florysiak (2015) suggest the use of a DPF estimator, 

which is specifically designed to be consistent in the context of unbalanced dynamic panel data with a 
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fractional dependent variable23. The DPF estimator uses a doubly-censored Tobit model, censoring 

values above 1 and below 0, which adjusts for the effects of the fractional and endogenous lagged 

dependent variable, the unobserved time-invariant firm heterogeneity i.e., fixed effects and has a proven 

robustness to latent mean-reversion tendencies in capital structure studies (Elsas & Florysiak, 2015, 

Chang & Dasgupta, 2009; Iliev & Welch, 2010). Furthermore, the DPF estimator is a maximum 

likelihood estimator. Additionally, Canarella and Miller (2019) show that the Tobit model is the superior 

econometric model to estimate the least biased SOA in partial adjustment models, when compared to 

other econometric models applied by similar studies. 

 

As a result, the partial adjustment model is estimated by applying the Tobit model rather than a fixed 

effect model. To illustrate the difference in estimates obtained by a fixed effect model and Tobit model, 

a robustness test on SOA estimates is found in Appendix 10. 

 

7.3.1 Hypothesis 3 

The results of regression related to the third hypothesis are illustrated in Figure 7.3. On the whole, the 

model yields significant estimates at the 1%-level. Similarly, to H1 and H2, the dependent variable used 

is book leverage while firm-specific and macroeconomic variables have been controlled for. Furthermore, 

as specified above, H3 is a dynamic panel data model caused by the inclusion of a lagged dependent 

variable. 

   

  

 

23 The unbalanced panel data is caused by missing observations on e.g., D&A in some years, which is used to 

compute the profitability metric 
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Figure 7.3 – Results of Hypothesis 3 

      Speed of Adjustment – Private is calculated as: 1 - 0.869 = 13.1%. 

      Speed of Adjustment – Public is calculated as: 1 - 0.869 – (-0.23) = 15.4%. 

 

Firm-specific and Macroeconomic Variables 

Achen (2000) noted that the inclusion of lagged dependent variables will produce biased estimates for 

independent variables if there is autocorrelation in the error term, thereby providing an explanation for 

any observed deviations in coefficient sizes and signs relative to H2. As such, Achen (2000) suggests that 

the inclusion of a lagged dependent variable can distort the explanatory power of other independent 

variables. Despite the critique, (Keele & Kelly, 2006; Beck & Katz, 2011) argue that lagged dependent 

variables are in fact appropriate under certain conditions and can provide meaningful results despite 

possibly distorting the other coefficients. In the context of capital structure adjustments and estimation 

of SOA, the inclusion of the lagged dependent variable is necessary and is a commonly applied 

methodology by other comparable studies (Canarella & Miller, 2019; Brav, 2009). However, due to 

potential the distorting effects of the lagged dependent variable on remaining independent variables in 

the model, firm-specific and macroeconomic variables are not interpreted, but merely controlled for 

(untabulated). 

 

Variables of Interest 

Overall, it is noted that the lagged dependent variable is highly significant at the 1% level with a coefficient 

of 0.869. Furthermore, the interaction effect for public firms is negative and highly significant at the 1%-

level. The results indicate that public firms have a statistically slightly higher SOA, as the marginal effect 

Samples Entire sample

Tobit model

Variables of interest

Lagged leveraget-1 0.869

(0.004)***

Drivers of Speed of Adjustment

Lagged leverage t-1 * Ownership: Public -0.023

(0.001)***

Speed of Adjustment - Private 13.1%

Speed of Adjustment - Public 15.4%

N 6,881

Observations 109,205

Standard errors are reported in parenthesis and adjusted for heteroscedasticity and serial correlation.

***,**, and * represents statistic significance at the 1%, 5%, and 10% level, respectively.
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imposed on SOA by public ownership is ~2.3%, which reflects the absolute value of coefficient of the 

interaction term. Resultingly, the SOA for public firms is calculated as (1-0.869+0.023=15.4%) compared 

to the SOA of private firms (1-0.869=13.1%). Put differently, the findings indicate that, for private firms, 

leverage in the previous period tends to be increasingly determinant of the subsequent period’s leverage 

compared to public firms. 

 

The results suggest the presence of relatively sizable adjustment costs associated with leverage alteration 

for both public and private firms, as observed by the relatively low SOA (Brav, 2009; Canarella & Miller, 

2019). If firms exhibit higher SOA and swiftly adjust toward their target leverage, then historical financing 

activities and market conditions will have only limited effects on firms' capital structures, implying that 

the market timing theory of capital structure is unimportant (Huang & Ritter, 2009). In other words, a 

high speed of adjustment is normally perceived of the presence of trade-off theory, whereas the low 

speed of adjustment from H3 for both public and private firms may suggest that there are other 

considerations - such as pecking order or market timing aspects - that outweigh the cost of deviating 

from the target leverage level (Flannery & Rangan, 2006). The estimates of the SOA suggest that both 

public and private firms move toward target capital structure, although at a moderate pace. These results 

are consistent with the findings of Fischer et al. (1989) and Frank and Goyal (2009) regarding the dynamic 

trade-off theory, in which firms allow their leverage to deviate from the theoretical optimal leverage ratio, 

and resultingly, firms only adjust their capital structure when the costs of adjustment are offset by the 

benefits of adjustment (Fischer et al., 1989). Other studies focusing on American and European capital 

structure dynamics such as Brav (2009), Fama and French (2002) and Kayham and Titman (2007) have 

found similar levels of capital structure inertia, with relatively low SOAs between 7-18% for public firms. 

 

Furthermore, when considering the difference in speed of adjustment between public and private firms, 

the findings are consistent with those of Brav (2009), who found UK public firms to have significantly 

higher adjustment speeds than private firms, although with a greater difference between public and 

private firms than the results suggest in this paper. However, Brav’s (2009) findings may be due to use 

of a fixed effect model, which was argued to exacerbate biases in the coefficients (Nickell, 1981; Elsas & 

Florysiak, 2015; Canarella & Miller, 2019). By using a fixed effect model in Appendix 10, similar 

conclusions as Brav (2009) are found. Consequently, the findings suggest that public firms adjust faster 

toward their target leverage, the latter being determined by the development in the firm-specific and 

macroeconomic variables. The results support the argument of Leary and Roberts’ (2005) regarding the 

higher adjustment costs of private firms that may manifest in a slower speed of adjustment relative to 
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their public counterparts. The higher SOA of public firms indicates that public firms systematically adjust 

toward a long-term target capital structure at a faster pace than private firms. 

 

Although the dynamic trade-off theory does predict that firms’ readjustment behavior will be reflective 

of balancing the costs of adjustments against the costs of suboptimal leverage, it may fail to recognize 

that such adjustment costs may not be uniform, but rather contingent on ownership. Hence, despite the 

non-experimental design, the results related to the investigation of H3 suggest that public firms are more 

actively engaged in rebalancing toward the target capital structure compared to private firms. 

Consequently, results support the confirmation of H3. 

 

7.3.2 Hypothesis 4 

H3 suggested that public firms were slightly faster in readjusting their capital structure toward the target, 

despite the relatively sizable adjustment costs for both firms generally supporting the dynamic trade-off 

theory, which suggests that pecking order, market timing or other factors may hinder faster adjustments 

towards the target capital structure as determined by static trade-off theory. In H4, the sensitivity of the 

adjustment behavior to interest rates will be tested, allowing for the deduction of whether firms are more 

likely to rebalance capital structures depending on the interest rate, especially interesting in light of H2 

which found the interest rate to be a determinant of higher leverage of public firms. Generally, there is 

surprisingly scarce empirical evidence on the determinants of a time-varying adjustment speed and 

especially so on the influence of the interest rate on the adjustment process (Drobetz & Wanzenried, 

2006). 

 

The results of the regressions related to the fourth hypothesis are illustrated in Figure 7.4. On the whole, 

the model yields significant estimates at the 1%-level as well as an insignificant coefficient. 
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Figure 7.4 – Results of Hypothesis 4 

 

 

Firm-specific and Macroeconomic Variables 

Similarly to H3, the firm-specific and macroeconomic variables are not interpreted, but merely controlled 

for due to the biases associated with a dynamic panel model. 

 

Variables of Interest 

When analyzing whether the SOA is sensitive to interest rate fluctuations, and if such is contingent on 

ownership, attention should be brought toward the interaction term of the subsamples. The interaction 

terms yield an understanding of whether public and private firms are likely to change their capital 

structure toward the target leverage depending on the development of the interest rate. Specifically, such 

an observation would render it visible whether firms may engage in market timing based on fluctuations 

in the interest rate, specifically such that lower interest rate levels would be utilized as means to increase 

the speed at which firms adjust toward the target capital structure. The interaction term is positive and 

significant at the 1%-level for public firms and non-significant for private firms. These results suggest 

that public firms are less likely to rebalance their capital structure toward the target capital structure during 

periods with higher interest rates. In other words, the current periods’ leverage is increasingly determined 

by the last periods’ leverage in times with higher interest rates. Vice versa, the interaction term could also 

be interpreted as public firms tending to increase their SOA during times when interest rates are 

decreasing. Likewise, findings for public firms confirm the suggestions of Hackbarth et al. (2006), 

specifically that the SOA is higher in booms than in recessions, as low interest rates themselves may 

proxy for promising economic prospects. Similarly, Drobetz and Wanzenried (2006) found the short-

Samples Public firm sample Private firm sample

Tobit model Tobit model

Variables of interest

Lagged leveraget-1 0.872 0.883

(0.004)*** (0.010)***

Drivers of Speed of Adjustment

Lagged leverage t-1 * Interest rate 0.336 0.156

(0.018)*** (0.172)

N 810 6,071

Observations 12,937 96,268

Standard errors are reported in parenthesis and adjusted for heteroscedasticity and serial correlation.

***,**, and * represents statistic significance at the 1%, 5%, and 10% level, respectively.
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term interest rate (1-year) to be negatively related to SOA, specifically such that SOA increases as rates 

decrease. Resultingly, the results of H4 are congruent with such, however, this paper distinguishes itself 

by applying an interest rate that approximates firms’ cost of debt on a pre-tax basis, hence including the 

BAA yield spread to model firm default risk as well as the 10-year interest rate. Furthermore, the results 

suggest that public firms appear to time their capital structure changes toward the target leverage when 

interest rates are decreasing rather than increasing. These empirical results are consistent with the survey 

evidence of Graham and Harvey (2001) and Bancel and Mittoo (2004), where firm managers claim to 

time issuances at times of lower interest rates. Contrarily, private firms do not seem to increase (decrease) 

their adjustment speed in times of lower (higher) interest, as reflected by no statistical significance of the 

interaction term, which may support Brav’s (2009) suggested persistence of private firms’ capital 

structure. In light of the above, one may expect the capital structure of private and public firms to exhibit 

more similar dynamics i.e., higher persistence as interest rates increases. 

 

The results further support the findings from H2, specifically that private firms appear less affected by 

the cost of borrowing, i.e., interest rate, when deciding on the capital structure level and appertaining 

adjustments. Contrarily, the results indicate that public firms adjust their leverage toward the target capital 

structure faster during times of decreasing interest rates, which may be attributed to market timing 

behavior (Drobetz & Wanzenried, 2006; Leary & Roberts, 2005). Furthermore, the results suggest that 

only public firms’ capital structure is more persistent during times of higher interest rates, as such high 

levels tend to impede the SOA. Hence, there appears to exist ownership-induced dynamics related to 

capital structure behavior, specifically related to the appertaining sensitivity to interest rate fluctuations. 

 

Accordingly, the findings support the confirmation of H4 such that public firms’ SOA is sensitive to 

interest rate fluctuations, whereas this is not the case for private firms. 

 

7.3.3 Hypothesis 5 

The yielded results related to the investigation of H3 and H4 rendered it visible that public firms’ SOA 

was both higher relative to private firms as well as sensitive to interest rate development. However, the 

analysis conducted hitherto is based on a homogeneity assumption, specifically that SOA is constant 

across public and private firms, respectively, without consideration of unique firm-specific traits such as 

size or profitability. Although the assumption regarding homogeneity is likewise made in other studies 

on SOA, it is probable that the homogeneity assumption is unrealistic, specifically since the capital 

structures of firms do deviate, while firms likewise face deviating capital market conditions. Ultimately, 
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the diverging degree to which firms are affected by market frictions such as adjustment costs manifest 

itself in a differentiated speed of adjustment toward the firms’ target leverage, since, according to the 

dynamic trade-off theory, capital structures are solely adjusted when the cost of such an adjustment is 

offset by the appertaining benefits of adjusting (Fischer et al., 1989, Frank & Goyal, 2009). Consequently, 

observed SOAs are likely to be heterogeneous and firms facing higher costs of such an adjustment are 

anticipated to adjust slower compared to firms facing lower costs. To remedy some of the problems 

induced by the homogeneity assumption, the model applied in this section acknowledges such cross-firm 

differences by incorporating interaction terms comprising firm characteristics and the lagged response 

variable into the tobit model specified in Section 7.3. In turn, the SOA in itself becomes a function of 

firm characteristics which firms are likely factoring in when considering adjusting their capital structure 

(Drobetz & Wanzenried, 2006). The results of including the potential drivers of speed of adjustment in 

the regression are presented in Figure 7.5. Further, estimation results are shown with one single (columns 

1-8) and all SOA determinants (columns 9-10), respectively. Specifically, proceeding incrementally 

ensures that the potential omitted variable bias as well as the multicollinearity problem are addressed.  

 

Importantly, and as was the case for the two preceding hypotheses, the statistical model differs from that 

of H1 and H2 by being dynamic, rendering all coefficients not related to SOA less interpretable, and 

hence the firm-specific and macroeconomic variables (untabulated) are merely controlled for. 

Figure 7.5 – Results of Hypothesis 5 

 

Samples
Public firm 

sample

Private firm 

sample

Public firm 

sample

Private firm 

sample

Public firm 

sample

Private firm 

sample

Public firm 

sample

Private firm 

sample

Public firm 

sample

Private firm 

sample

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Variables of interest

Lagged leveraget-1 0.884 0.886 0.874 0.903 0.861 0.865 0.762 0.809 0.785 0.798

(0.005)*** (0.011)*** (0.004)*** (0.011)*** (0.005)*** (0.012)*** (0.008)*** (0.019)*** (0.008)*** (0.019)***

Drivers of Speed of Adjustment

Lagged leveraget-1 * Interest rate 0.432 0.155 0.481 0.135 0.478 0.203 0.395 0.014 0.375 0.000

(0.211)** (0.111) (0.211)** (0.088) (0.212)** (0.135) (0.21)* (0.089) (0.191)** (0.089)

Lagged leveraget-1 * Asset tangibility 0.091 0.041 0.085 0.018

(0.017)*** (0.007)*** (0.017)*** (0.007)**

Lagged leveraget-1 * Growth -0.185 -0.093 -0.189 -0.083

(0.017)*** (0.007)*** (0.018)*** (0.007)***

Lagged leveraget-1 * Profitability 0.051 -0.186 0.073 -0.130

(0.046) (0.021)*** (0.047) (0.022)***

Lagged leveraget-1 * Size 0.022 0.045 0.021 0.041

(0.004)*** (0.003)*** (0.004)*** (0.003)***

N 810 6,071 810 6,071 810 6,071 810 6,071 810 6,071

Observations 12,937 96,268 12,937 96,268 12,937 96,268 12,937 96,268 12,937 96,268

Standard errors are reported in parenthesis and adjusted for heteroscedasticity and serial correlation.

***,**, and * represents statistic significance at the 1%, 5%, and 10% level, respectively.
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First, for asset tangibility, the model (column 9 and 10) yields a positive coefficient for private and public 

firms, significant at the 5% and 1% level, respectively. The positive coefficients reflect a negative relation 

between the asset tangibility factor and SOA. Therefore, firms whose nature of assets is predominantly 

tangible tend to adjust slower toward the target capital structure relative to firms with a less tangible asset 

base, harmonious with the findings of Frank and Goyal (2009) and Canarella and Miller (2019). As 

described in H2, asset tangibility tends to be positively related to employed leverage levels due to the 

inverse relationship between tangibility and expected financial distress costs. However, such results 

related to employed leverage do not preempt the findings related to the influence of asset tangibility on 

SOA. In fact, it would have been intuitive if lower expected financial distress costs would manifest in a 

tendency to adjust faster, and not slower as indicated by the results. However, while tangibility has 

empirically been utilized as a proxy for bankruptcy risk (inversely related) due its collateralizable value, 

which intuitively allows for increased leverage levels, the factor becomes more controversial when 

assessing the expected effect on SOA. Specifically, the collateralized value of tangible assets is, all else 

equal, solely monetized in the event of liquidation or bankruptcy, and hence cannot itself be utilized as 

means to service debt-related payments under the going-concern assumption (Drobetz & Wanzenried, 

2006). This, in turn, could be a plausible explanation of the observed positive effect on employed leverage 

and simultaneous negative effect on SOA, as tangibility itself does justify employing more leverage 

relative to firms with low tangibility due to a reduction in debt-related agency costs, but does not itself 

increase the readjustment speed. Contrarily, tangibility is found to reduce such speed, implying an 

increased level of inertia for both public and private firms as asset tangibility increases. 

 

Further, growth opportunities are found to positively relate to the SOA of firms, as the model yields 

negative coefficients for both private and public firms, significant the 5% and 1% level, respectively. 

These findings are congruent with that of Brav (2009) and Drobetz and Wanzenried (2006), specifically 

since growing firms may be increasingly financially flexible, implying that growing firms may find it less 

strenuous to alter their capital structure due to being able to choose between external financing sources 

such as debt and equity more freely. Concretely, firms exhibiting no growth may find it more strenuous 

to alter the capital structure by substituting debt (equity) for equity (debt), as lacking growth may amplify 

asymmetric information, why alteration of the capital structure may entail negative signaling effects, and 

resultingly, the cost of raising either debt or equity increases (Myers, 1984). Contrarily, firms exhibiting 

growth can adjust their capital structure with more ease by adjusting the composition of issues 

accordingly. In effect, and even given asymmetric information, the firm value of growth firms may be 

unaffected as potential negative signaling is balanced against the value of future growth opportunities 
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(Drobetz & Wanzenried, 2006). In light of this, the results are not anomalistic, indicating that both private 

and public firms adjust faster toward the target leverage as a function of growth. 

 

Results for the relationship between profitability and SOA are contingent on ownership. Specifically, for 

private firms, the relationship is positive (negative coefficient) and significant at the 1% level, whereas no 

significant relation is found for public firms. Interestingly, expected results are ambiguous when assessed 

from a theoretical perspective. Concretely, an increasing internal cash generation ability as proxied by 

profitability should, according to the pecking order theory, result in an increasing insensitivity to debt, 

which could ultimately manifest in a capital structure where the debt component is not actively managed, 

leading to inertia (Myers, 1984; Myers & Majluf, 1984). However, according to trade-off theory, such 

increasing profit accumulation would yield tax shields more valuable and incline managers to dynamically 

rebalance capital structures as means to realize such value (Kraus & Litzenberger, 1973). Further, dynamic 

trade-off theories would predict profit generation to reduce market frictions faced by such firms, and 

hence the benefit of rebalancing more easily outweighs the associated costs and resultingly, the SOA 

should increase (Fischer et al., 1989). The relationship found may support the trade-off theories, however, 

only for private firms. Instead, it seems that readjustment decisions of public firms are driven by other 

factors, which may stem from their increased financial flexibility such that public firms access capital 

markets regardless of profitability. 

 

Additionally, the model yields positive size coefficients significant at the 1%-level regardless of 

ownership, indicating that firm size slackens the SOA. These findings are discordant with that of Banerjee 

et al. (2000), Canarella and Miller (2019), Lööf (2003) and Jalilvand and Harris (1984), however, 

harmonious with that of Drobetz and Wanzenried (2006)24. Specifically, the discordance stems from this 

paper’s results that indicate that larger firms are less concerned with capital structure decisions. 

Theoretically, this may be counterintuitive at first, as, if altering the capital structure involves considerable 

fixed costs, these adjustments costs could be relatively less strenuous for large firms, which should 

manifest in a tendency to even out deviations from the capital structure more swiftly. Further, as stated 

in H2, size is typically positively correlated with firm transparency from a market point-of-view25, 

translating into lower expected costs induced from asymmetric information upon announcement of 

capital structure readjustments. However, contrary to these theoretical arguments for an expected 

 

24 Employing a different measure of size given log of net sales in their research on Swiss firms 

25 Better analyst coverage (public) and generally increasing information level in firm reports 
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positive relation between size and SOA, the opposite effect is found during the analyzed period, 

indicating that other factors were more determinant for observed increases in SOAs. Instead, the results 

indicate an increasing capital structure inertia tendency as firms grow in size, similarly to what was found 

by Drobetz and Wanzenried (2006). 

 

Results related to the interaction term comprising the lagged leverage and the interest rate remain 

qualitatively equivalent to those presented in H4, and the indications hereof have already been elaborated 

on. However, this section’s findings related to the aforementioned interaction term allows for a 

fundamentally different deduction relative to H4. Specifically, even when accounting for firm 

heterogeneity and the appertaining effect such exerts on SOA, the interest rate interaction term solely 

remains significant for public firms. Consequently, such strengthens the validity of the findings related 

to the interest rate factor as, even when controlling for firm variables representing the heterogeneity of 

firms and the appertaining effect of such heterogeneity on SOA, public firms tend to differentiate 

themselves from their private counterparts by being sensitive to interest rate fluctuations. However, 

besides strengthening the validity related to the interest rate, the results likewise render it visible that firm 

heterogeneity indeed does seem to be additional determinants of the SOA for both public and firms. 

Interestingly, results related to firm-specific variables indicate that it is solely the marginal effect, 

measured as either positively or negatively related to SOA, of profitability that differentiates public from 

private firms. 

 

Consequently, when solely assessing the firm-specific variables exerted marginal effects on the SOA, 

measured as being either positive or negative, these tend to be similar regardless of ownership. 

Resultingly, while this paper has shed light on ownership-induced differences between public and private 

firms, the investigation of H5 yields results that may in fact advocate for some similarities between the 

two ownership types related to the firm-specific variables’ effect on the SOA e.g., larger firms are 

exhibiting capital structure inertia tendencies regardless of ownership. On this basis, the results do 

support the confirmation of H5. 

 

7.4 Contextualization of Findings  

As postulated in Section 2.4, the very motives for being either public and private may differ markedly, 

and such is expected to manifest in diverging capital structure policies. Concretely, being public may 

entail idiosyncratic dynamics of such firms, typically manifesting in at least three aspects that tend to 

differentiate public from private firms. First, as pointed out by Morellec (2004), ownership dispersion is 



 Chapter 7 – Analysis 

79 of 109 
 

typically significant for public firms, tending to amplify managerial discretion, and this opportunism may 

distort the financing behavior of public firms and, resultingly, lead to a tendency of being underlevered 

relative to private firms. Second, Brav (2009) suggests that the cheaper capital market access of public 

firms results in a capital structure policy reflecting more active adjustments compared to private firms in 

general. Third, as public firms enjoy more efficient capital market access, and thus lower readjustment 

costs, public firms may, relative to private firms, be more sensitive to interest rates and base adjustments 

on such interest rate fluctuations, reflecting that market timing tendencies should be more observable for 

public firms compared to the private counterparts (Bancel & Mittoo, 2004; Graham & Harvey, 2001). In 

light of these distinguishing ownership-related characteristics and dynamics being scarcely encapsulated 

both theoretically or empirically, it is doubtful that hitherto corporate finance theories and empirical 

findings are of equal significance regardless of ownership type. 

 

While results related to H1 indicate that public firms tend to employ less leverage than their private 

counterparts, the causation remains unclear. Specifically, the results may either be caused by apparent 

anomalies within public (private) firms relative to private (public) firms or a combination of diverging 

capital structure policies. According to Morellec (2004), the typically significant ownership dispersion of 

public firms tends to distort the appertaining financing behavior of such firms, manifesting in a tendency 

to be underlevered relative to private firms. Contrarily, as suggested by Brav (2009), the tendency of 

private firms to employ more leverage relative to public firms may be explained by a level effect, 

specifically as information asymmetries increase for private firms and consequently resulting in a higher 

relative cost of equity for private firms. In turn, this increases private firms’ reliance on debt rather than 

equity instruments, which is harmonious with the pecking order theory (Myers & Majluf, 1984). 

Alternatively, as the appreciation of control is peculiarly present among the owners of private firms, this 

may likewise distort the financing behavior of private firms such that debt is solely preferred for control-

preservation purposes and not explained by traditional capital structure theories like the trade-off theory 

(Morellec, 2004). 

 

Moreover, results related to H2 indicate that solely the employed leverage of public firms is sensitive to 

interest fluctuations, whereas the capital structure levels of private firms were not found to be significantly 

affected by interest rate fluctuations. These findings support Brav’s (2009) suggested sensitivity effect by 

providing evidence for the persistence of private firms’ capital structure, which stands in contrast to 

public firms, as public firms seem attentive to interest rate fluctuations, which may be harmonious with 

the opportunistic market timing theory (Bancel & Mittoo, 2004; Graham & Harvey, 2001). However, 
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such market timing tendencies of public firms may be incoherent with the static trade-off theory, as lower 

interest rates reduce the present value of tax shields, and, as the benefits of debt are reduced, the 

inclination toward debt issuances should be reduced accordingly. Naturally, it is vital to stress the 

importance of both the relationship between the respective firms and the lenders (banks), and the general 

risk exposure of firms, as alterations to these factors may increase (reduce) the incentives for additional 

debt issuances or retirements (Maksimovic & Titman, 1981). 

 

In the suggested confirmation of H3 and H4, the universality of the dynamic trade-off theory is nuanced. 

Specifically, while the dynamic trade-off theory does factor in adjustment costs, the theory itself does not 

account for how such adjustment costs may be altered by ownership. Concretely, H3 suggests that private 

firms are seemingly facing higher adjustment costs, which in turn manifests in a capital structure 

characterized by an increasing level of inertia relative to public firms. The higher adjustment costs of 

private firms are harmonious with Brav’s (2009) suggested sensitivity effect, resulting in a capital structure 

policy with less active recapitalization activity. Contrarily, public firms’ improved capital market access 

allows for a capital policy characterized by a higher SOA. Furthermore, H4 suggests that SOA for private 

firms seems to be resistant to interest rate fluctuations, which may contradict the trade-off theory while 

supporting the pecking order theory (Myers, 1984; Myers & Majluf, 1984). Contrarily, the SOA of public 

firms seems to be sensitive to interest rate fluctuations, however, such that the interest rate is negatively 

related to the SOA. This, in turn, indicates that public firms are more likely to adjust at a faster speed 

toward the target capital structure as interest rates decrease, which may further underpin market timing 

tendencies of public firms. Overall, findings related to H4 indicate that, as interest rates levels increase, 

the adjustment behavior of public and private firms is, ceteris paribus, expected to converge. 

 

The suggested confirmation of H5 stressed the importance of firm heterogeneity as explanatory for 

capital structure adjustments, while likewise showing that the influence of firm-characteristics on the 

SOA, measured as either positive or negative, seems to be less contingent on ownership. Specifically, for 

asset tangibility, size and growth, similar marginal effects on SOA were found regardless of ownership. 

Contrastingly, findings related to profitability were contingent on ownership, finding a positive and 

insignificant effect for private and public firms, respectively. The positive effect of profitability on SOA 

for private firms’ may be harmonious with the trade-off theory (Myers, 1984), however, inharmonious 

with the prognostications of the pecking order theory and Brav’s (2009) suggested sensitivity effect. 
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Summarizing, the support for the confirmation of H1-H5 renders it visible that prevalent corporate 

finance theories and empirical research on capital structure seem to not sufficiently embrace the unique 

dynamics induced by ownership. Specifically, in spite of empirical research on the capital structure policy 

of firms typically endorsing the essentiality of firm characteristics on employed leverage levels and 

adjustment activity, the vast majority of prevalent empiricism has not acknowledged the heterogeneity of 

firm ownership and the appertaining influence such exerts on the capital structure policy, as rendered 

visible by the above. 

 

7.5 Robustness Testing 

The purpose of performing robustness checks is to improve the validity of the findings presented in 

Section 7.1-7.3. The various robustness tests that were conducted in this paper will be discussed in the 

following subsections. 

 

7.5.1 Robustness Test: Refinancing 

While a majority of comparable studies on capital structure do not differentiate between refinancing and 

material changes in capital structure, testing the robustness of this paper’s findings by such a 

differentiation appears relevant (Canarella & Miller, 2019; Leary & Roberts, 2005; Brav, 2009). Increases 

in the capital structure leverage can arise in two ways: either an increase in the debt or by lowering the 

equity i.e., repurchasing shares or paying dividends. To control for equity related effects influencing the 

capital structure leverage, a methodology inspired by Brav (2009) was applied. Specifically, a firm was 

defined as issuing (retiring) debt if the change in debt divided by the prior periods’ debt is larger (smaller) 

than 5% (−5%). The yielded results of such reflect that all of the firms in the final sample conducted 

such material changes in capital structure driven by debt and not equity in at least one period, however, 

the number of observations were significantly reduced as solely years where the firms conducted material 

changes in debt were included. Consequently, the number of observations is reduced to 45,864. However, 

the fitted regressions on this reduced sample do yield results that are similar to the ones presented in 

Section 7.1-7.3, and therefore, the findings remain qualitatively unchanged, which validate the presented 

findings. The results of the robustness tests related to refinancing are presented in Appendix 8. 

 

7.5.2 Robustness Test: Matched Pairs 

Furthermore, the smaller representation of public firms compared to the private firms, as illustrated in 

Figure 5.2, could affect the generalizability of the conclusions drawn in the analysis. Given that variance 

of findings decreases with an increased sample size, a larger sample size of public firms or more balanced 
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dataset could possibly result in more generalizable results (Wooldridge, 2020). Thus, to test the robustness 

of the findings presented Section 7.1-7.3, a “matched pairs” cross-validation methodology, as commonly 

applied in bankruptcy studies (Beaver, 1966; Altman, 1968; Altman et al., 1977), was conducted. By 

matching public firms with a comparable private firm by country, SIC-codes, and similar relative size 

interval26, a more balanced dataset would be obtained, where the firm sample would not be dominated 

by private firms. One would, however, expect to find congruent results with what was presented based 

on the initial sample if the findings are robust. The matched pair methodology reduced the firm sample 

to 1,260 firms in total which consisted of 630 matched public and private firms. All regressions were then 

fitted on this reduced sample size. Albeit the values of the coefficients were slightly altered, the alteration 

did not cause any discordance with what was found for the full sample, and hence results remain 

qualitatively unchanged as presented in Appendix 9. 

 

7.5.3 Robustness Test: Fixed Effects vs Tobit 

As elaborated in Section 6.1, despite the frequent use of a fixed effect model in other studies (Brav, 2009; 

Drobetz & Wanzenried, 2006; Huang & Ritter, 2009), the fixed effect model as applied in H1 and H2 

would likely yield biased results due to the inclusion of a lagged dependent variable leading to correlation 

between the error term and the explanatory variables i.e., endogeneity. Therefore, a lower speed of 

adjustment is expected when applying the Tobit model, as this model controls for such endogeneity. The 

SOA estimates yielded from the Tobit and fixed effect model, respectively, are presented in Appendix 

10. The fixed effect model expectedly yields significantly higher SOA values than the Tobit model. 

Moreover, the results for public firms are highly comparable to the results of Elsas and Florysiak (2015). 

The difference in adjustment behavior between public and private firms remains unchanged relative to 

the findings from H3. Therefore, the results yielded in the Tobit model are deemed robust and unbiased 

relative to the fixed effect model. 

 

7.5.4 Robustness Test: Non-debt Tax Shield and Uniqueness 

Numerous prior studies incorporate proxies for firms’ uniqueness and non-debt tax shield and control 

for these factors (Titman & Wessels, 1988; Heshmati, 2002; Singh & Faircloth, 2005; Frank & Goyal, 

2009; Chang & Song, 2014). However, as specified in Section 4.3.2, incorporating these measures into 

 

26 Five size categories were defined by quintiles based on average size 
𝑆𝑖𝑧𝑒2004+𝑆𝑖𝑧𝑒2019

2
 for public and private firms, 

respectively 
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the specified model will reduce the number of observations to be analyzed, ultimately reducing the validity 

of results, and rendering the foundation of this paper’s main objective, that being comparison of public 

and private firms, rather fragile. First, prior results remained qualitative unaffected as can be seen in 

Appendix 11. Second, in congruence with empirical findings on these factors, the fitted regression yields 

negative and significant coefficients for uniqueness and the non-debt tax shield regardless of ownership, 

significant for public firms at the 10% and 5% level, respectively, while significant for private firms at the 

5% and 10% level, respectively. 

 

7.6 Limitations 

While the analyses seek to uncover ownership-induced dynamics that differentiate public from private 

firms, the explanation for such differentiation may not be entirely endogenous. Hence, in the following, 

the limitations will be divided into a section covering potential exogenous aspects and secondly potential 

endogenous aspects. 

 

Exogenous Aspects 

As stated in Section 1.3, this study does not account for items such as accounting differences between 

public and private firms, respectively. The European Union in Regulation (EC) No 1606/2002 issued the 

directive that all publicly listed firms are subject to prepare financial statements in accordance with IFRS 

from 2005 to increase comparability of the financial statements (European Commission, 2018). Private 

firms have no similar obligations to apply a uniform accounting practice, and thus there could exist 

various local GAAP reporting from the private firms versus public firms following IFRS. An example of 

an accounting difference would be the ability to amortize goodwill under Danish GAAP 

(Årsregnskabsloven) as a private firm, whereas a public Danish firm are obliged to follow IAS 36, which 

prescribes goodwill and other intangible assets as subject to annual impairment tests. The amortization 

of goodwill would lower the retained earnings and consequently equity - as well as increase the non-debt 

tax shield due to higher D&A. However, no other studies have been able to differentiate and adjust for 

such differences in accounting practice, and thus, it is beyond the scope of this study, however the 

implications thereof are acknowledged. 

 

Additionally, the effect of “hot equity markets” caused by increasing share prices could incentivize public 

firms to issue more equity as a market timing tendency rather than debt (Huang & Ritter, 2009; Leary & 

Roberts, 2005). Consequently, such would lower the leverage of public firms, whereas private firms do 

not have such an innate ability to time issuances of equity due to lacking access to public capital markets. 
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Such a development could coincide with low interest rates, which may even further reinforce and 

contribute to hot equity markets, and thereby lower the fit of the models. Public firms would likely 

capitalize on the hot markets by issuing equity rather than debt as shown by Baker and Wurgler (2002), 

who document that efforts to time equity issuances with high market valuations have a persistent impact 

on corporate capital structures. However, Leary and Roberts (2005) argue that firms actively rebalance 

their capital structures using debt rather than equity. Additionally, the inverse relation between interest 

rates and leverage found for public firms indicate that public firms tend to increase leverage during 

decreasing interest rates. If hot markets, and thereby the tendency to time equity issuances, was to 

coincide with lower interest rate levels, such would solely exert a contradictory effect on the inverse 

relationship identified for public firms.  

 

Endogenous Aspects 

This paper’s objective was to investigate whether there were differences in capital structure policies 

induced by ownership. While H1 and H3 do focus on deducing whether public firms are significantly 

different from private firms regarding leverage levels and SOA, the remaining hypotheses solely focus on 

uncovering whether the sensitivity of leverage levels and adjustment behavior to different factors were 

contingent on ownership. Therefore, the yielded results only exceptionally (in H1 and H3) allow for 

inferences to be made regarding whether the coefficients significantly differ between public and private 

firms. Resultingly, while the yielded results in H2, H4 and H5 do reflect the sensitivity to various variables 

for public and private firms, respectively, results do not indicate whether the yielded coefficients related 

to the various factors significantly differ between public and private firms. 

 

A potential limitation of this paper was the omission of other variables which might also influence capital 

structure policies for public and private firms, respectively. Amongst these would be to distinguish 

between financially constrained- and unconstrained firms as Korajczyk and Levy (2003) or whether firms 

had higher SOA when they were further from their target leverage as Canarella and Miller (2019). 

Additionally, it could be interesting to investigate whether the effect of the aforementioned variables was 

likewise contingent on ownership. Last, the exclusion of time exposes this study paper to potential 

omitted variable bias through time-varying unobservable changes that are constant across firms, such as 

psychological preferences for debt. However, as made evident by other studies on capital structure, 

controlling for such time-fixed effects would tend to capture solely the effect of macroeconomic variables 

(Drobetz & Wanzenried, 2006). Thus, the exclusion of time as an independent variable is not perceived 

as a significantly impactful limitation that would hamper the validity of the results. 
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Additionally, it is probable that capital structure policy is not determined solely by the status of being 

public or private, but rather the concentration or dispersion level among owners (Morellec, 2004). Hence, 

including more granular details on corporate governance could enhance the understanding of whether 

dispersion or concentration of ownership manifest in diverging capital structure policies, such as more 

passive capital structure adjustments Further, new dynamics could potentially be uncovered by further 

separating the firm ownership types into family-owned, private equity-owned or no majority-owner. It 

may be expected that private equity-owned firms are generally more active in debt markets caused by 

their continuous relationships with banks to finance buyouts whereas family-owned firms may hold a 

more passive capital structure. Nevertheless, this paper is limited by the ownership classification retrieved 

from Capital IQ and the scope of the paper, which only includes dynamics between public and private 

firms as distinct groups. 

 

Last, this paper does not consider contextual or psychological factors due to the application of 

quantitative models throughout the analyses. However, an experimental design similar to the ones applied 

by Graham and Harvey (2001) & Bancel and Mittoo (2004) as such would allow for methodological 

triangulation, and hence examine whether quantitatively yielded results, such as those presented in this 

paper, by any means are indicative of causality. As such causality is, by definition, not ascertained in a 

quantitative setting, the yielded results are likely not encapsulating other contextual factors that may 

explain the capital structure of firms. 
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Chapter 8 - Conclusion and Reflections 

 

The purpose of this paper was to contribute to the comprehension of the capital structure policy of firms 

in Europe. Although a plethora of empirical research has endeavored to encapsulate capital structure 

dynamics, the preponderance solely focuses on public firms. Consequently, hitherto studies have given 

little consideration to the effect of ownership on capital structure dynamics. As a result of empiricism 

suffering from such a deficiency, little remains known about both the determinants of the financing 

behavior of private firms, as well as about the differences in capital structure policies that may be induced 

by firms’ private or public ownership. Furthermore, this paper distinguished itself from existing literature 

on capital structure dynamics by investigating not only firm-specific factors, but likewise incorporating 

macroeconomic variables, focusing particularly on the interest rate. The interest rate was of particular 

interest to this paper, as the investigated period is characterized by downward-trending rates to 

unprecedented levels, constituting unique circumstances for the analysis of how such interest rate 

dynamics manifest in the capital structure for public and private firms, respectively. Specifically, the 

inclusion of the interest rate variable contributed by shedding light upon how this variable’s influence on 

the capital structure policy may be contingent on ownership. 

 

In order to contribute to an understanding of the above, the following research question was formulated: 

 

How does firm ownership affect capital structure policy and appertaining  

responses to interest rate fluctuations for European firms? 

 

In order to comprehensively answer the research question, the paper was guided by three subquestions 

that led to the formulation of the five hypotheses. 

 

The results from H1 suggested that public firms generally employ less leverage in the capital structure 

than private firms. Although the causality remains unclear, possible explanations revolve around the 

tendency of public firms’ ownership to be more atomistic, or the relative cost of equity to debt being 

higher for private firms, which would increase private firms’ inclination for the use of debt. H2 suggested 

that, contrary to private firms, the employed leverage level of public firms is also sensitive to interest rate 

fluctuations. Specifically, public firms increase their employed leverage during times with lower interest 

rates, which may be attributed to market timing behavior, such that attractive market conditions are 
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capitalized on. Contrarily, the employed leverage of private firms solely exhibited sensitivity to some of 

the included firm-specific and macroeconomic variables, whilst the interest rate was found to exert no 

statistically significant effect. Results related to H3 suggested that public firms’ adjustment behavior 

differed significantly from their private counterparts by exhibiting a higher speed of adjustment, although 

results indicate sizable adjustment costs for both firms. These results seem harmonious with that of the 

dynamic trade-off theory, which suggests that pecking order, market timing or other factors may hinder 

immediate adjustments towards the target capital structure. The yielded results from H4 indicate that, 

contrary to private firms, only public firms’ adjustment behavior seems sensitive to interest rate 

fluctuations. Specifically, public firms were found to increase the SOA as interest rates levels decline, 

which may be attributable to market timing behavior, whereas private firms’ adjustment behavior 

exhibited persistence to interest rate fluctuations. Last, results from H5 indicate that some firm-specific 

variables are additional determinants of SOA for public and private firms, with asset tangibility, growth 

and size exerting similar effects, measured as either negative or positive, on SOA of both public and 

private firms. 

 

Concludingly, the findings of this paper may carry important implications for capital structure research, 

as results do indicate that refraining from an analysis of ownership-induced dynamics may impede the 

comprehension of capital structure as a dynamic phenomenon. Specifically, the results of this paper 

indicate that ownership-induced dynamics manifest in the capital structure policy, that being i) the level 

of employed leverage, and ii) the adjustment behavior, while likewise affecting whether the capital 

structure policy is sensitive to interest rate fluctuations. First, ownership manifests in employed leverage 

levels such that public firms tend to be underlevered relative to private firms, while likewise indicating 

that solely the employed leverage of public firms is sensitive to interest rate fluctuations, such that 

leverage is increased when interest rate levels decrease. Second, ownership manifests in the adjustment 

behavior of firms, concretely such that public firms tend to adjust faster toward their target capital 

structure compared to their private counterparts. In addition, thereto, solely the adjustment behavior of 

public firms exhibited sensitivity to interest rate fluctuations, indicating that only public firms seem to 

utilize lower interest rate levels as means to increase the speed of adjustment toward the target leverage. 

However, although essential ownership-induced dynamics have been rendered visible, results indicated 

that some firm-specific characteristics exert similar effects on firms’ SOA for public and private firms. 

 

While the conducted robustness tests do improve the validity of the presented results, the implications 

of both the study’s limitations and scope are uncertain. For example, this research is exclusively 
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quantitative, which imposes natural limitations on the ability to deduce causality, which, in turn, renders 

supplementary qualitative research valuable. This would allow for triangulation of the results, which may 

aid in offering explanations for this study’s result, or alternatively yield explanations related to factors 

that a quantitative study cannot appropriately embrace. 
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Chapter 9 - Further Research 

 

Analysis of Fixed Variables 

This paper investigates the capital structure policy of public and private firms to uncover ownership-

induced differences in the EU, with the applied methodology prohibiting an analysis of other fixed 

variables. Resultingly, future research may offer nuancing insights by investigating how variables like 

industry, country and management may manifest in the appertaining capital structure policy of firms. 

Specifically, such cross-comparisons would not only allow for nuancing insights related to capital 

structure dynamics in general, but likewise how such fixed variables may alter the degree to which 

ownership is influential on capital structure policy. As suggested by Rajan and Zingales (1995), such 

nuancing may be essential to the comprehension of capital structure, as differences in culture, institutions, 

taxes, and development of capital markets can affect capital structure. Consequently, it could be insightful 

to dedicate future research to this matter, investigating how firm- and non-firm specific, fixed factors 

affect the capital structure policy of firms, and whether such factors alter the degree to which ownership 

is influential on capital structure. 

 

Time Dynamics  

Moreover, Møller and Parum (2016) argue that in a market where adjustment costs related to financial 

intermediation are present, low interest rates should incline firms to employ less leverage. With respect 

to the trade-off theory, the lower value of the tax shield in times with lower interest rates should result 

in firms bringing more attention towards lowering the financial distress costs i.e., by employing lower 

leverage (Møller & Parum, 2016). This stands in contrast to the findings of this paper, specifically that 

public firms are increasing leverage during decreasing interest rates. Consequently, future studies on 

capital structure dynamics may benefit from an updated experimental study, such as the ones applied by 

Graham and Harvey (2001) and Bancel and Mittoo (2004), to understand the drivers of executives’ 

decisions during the investigated period, and the importance of the interest rate to such. Additionally, 

this could uncover the motives for increasing leverage levels, whether that be a shift towards a new long-

term higher leverage target or rather a short-term consequence of opportunistic borrowing to repurchase 

shares or issue dividends to shareholders. 
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Appendix 1 - Correlation Matrix 

Source: Own contribution 

The correlation matrix illustrates that for none of the independent variables, the correlation exceeds ± 

0.61. Coefficients that are higher than ± 0.8 indicate a potential multicollinearity problem (Wooldridge, 

2020). 

 

Appendix 2 - Variable Inflation Factor 

Source: Own contribution 

 

As indicated by the VIF estimates, including both year and interest rate will significantly inflate the 

standard errors caused by multicollinearity between the two. Specifically, VIF estimates above 5 are 

deemed critical and should be corrected (Wooldridge, 2020). By excluding year, the independent variables 

are comfortably below the threshold with no values above 1.88. 
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Appendix 3 - Results from Statistical Model Tests 

Test for heterogeneity 

The Breusch-Pagan LM test is used to test for heterogeneity across entities i.e., if firm-specific effects 

should be controlled for (Wooldridge, 2020). The null hypothesis in the LM test is that variances across 

entities is zero. This is, no significant difference across units (i.e., no panel effect) which would indicate 

that a Pooled OLS regression would be accurate. The test statistic yields a P-value (<0.001*) that leads 

us to reject the null hypothesis at the 1%-level and conclude that Pooled OLS is not appropriate. The 

results indicate that there is evidence of statistically significant differences across firms, therefore such 

effects must be controlled for by random- or fixed effect models. 

 

Hausman Test for Fixed or Random Effects 

The Hausman test is used to test for statistically significant differences between estimated coefficients 

between random effects and fixed effects estimation. The test analyzes if there is correlation between the 

unobserved, time-invariant effects, 𝞪𝑖 , and the vector of independent variables, 𝑋𝑖,𝑡. If the correlation 

between 𝞪𝑖  and 𝑋𝑖,𝑡 is non-existing, then both fixed and random effect estimators are consistent, but 

the random effect estimator will be more efficient, since the standard error of the random effect estimator 

will be less than that of the fixed effect estimator (Wooldridge, 2020). In case that 𝞪𝑖  and 𝑋𝑖,𝑡 is 

correlated, random effect estimation in turn becomes inconsistent and fixed effect estimation is preferred 

(Wooldridge, 2002). The null hypothesis is that there is no correlation between the unobserved, time-

invariant effects and the independent variables. The test statistic yields a P-value (<0.001*) that leads us 

to reject the null hypothesis of no correlation at the 1%-level. In this case random effect estimation would 

be disregarded and the fixed-effect model is preferred. 

 

Tests for Cross-sectional Dependence 

The Pesaran Cross-sectional dependence test is used to test for the presence of common factors, which 

are unobserved but uncorrelated with the independent regressors. If any such effects are present, then 

the fixed-effect models will be biased and the standard errors of such must be corrected through a 

covariance matrix (Pesaran, 2004). The null hypothesis is that there is no cross-sectional dependence 

across entities. The test statistic yields a small P-value (<0.001*) that lead us to reject the null hypothesis 

at the 1%-level. Thus, in order to obtain unbiased estimates from the fixed effect model it is necessary 
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to control for cross-sectional dependence through a covariance matrix that allows for robust standard 

errors. 

 

Test for Serial Correlation 

The Breusch-Godfrey/Wooldridge serial correlation test is used to test for the presence of serial 

correlation of error terms. If any such correlation exists (>=0.5), the error terms are serially correlated 

and would result in biased results of the fixed-effect model. The null hypothesis is that there is no serial 

correlation in the error terms i.e., the error term in the last period is not correlated with the error term in 

the current period (Drukker, 2003; Wooldridge, 2020). The test statistic yields a small P-value (<0.001*) 

that lead us to reject the null hypothesis at the 1%-level. Thus, to obtain unbiased estimates from the 

fixed effect model it is necessary to control for serial correlation through a covariance matrix, making 

robust standard errors. 

 

Tests for Unit Roots 

The augmented Dickey–Fuller test (ADF) is used to test for the presence of a unit root in a time series 

sample i.e., if the data is non-stationary or stochastic. The null hypothesis is that a unit root is present. 

The test statistic yields a P-value (0.653) that leads us to fail to reject the null hypothesis. Hence, there 

are no unit roots in the time series. 

 

Tests for homoscedasticity 

The Breusch-Pagan test tests for the presence of heteroskedasticity i.e., if the assumption of 

homoscedasticity holds, the error term’s variance does not change as a function of the values of 

independent variables (Wooldridge, 2020). The null hypothesis is that there is no such dependance of the 

values of the independent variables. The test statistic yields a small P-value (<0.001*) that lead us to reject 

the null hypothesis at the 1%-level. Thus, in order to obtain unbiased estimates from the fixed effect 

model, it is necessary to control for heteroskedasticity through a covariance matrix that yields robust 

standard errors. 
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Appendix 4 - Yield Spread Development 

Source: Moody’s (2021) & Own contribution (based on daily observations)  

 

Appendix 5 - Interest Rate Correlations 

Source: ECB (2021) & Own contribution 
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Appendix 6 - GDP Correlations 

Source: Worldbank (2021) & Own contribution 

 

Appendix 7 - GDP Sign Co-movement Frequency 

Source: Worldbank (2021) & Own contribution 
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Appendix 8 - Robustness Test: Refinancing  

Assuming average growth and an average positive profitability, firms experience a positive drift in their 

equity values caused by the transfer of retained earnings into equity thereby inflating assets which causes 

leverage to have a natural tendency to decline, although not including the effect issue of dividends. To 

counter this natural drift, firms will increase their leverage more often than decrease if they are 

systematically rebalancing their capital structure leverage (Leary & Roberts, 2005). The figure below 

suggests that firms counteract the natural tendency of equity values to rise over time due to the higher 

frequency of debt increases. 

 

Source: Capital IQ & Own contribution 
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Output related to H1 and H2 

 

Output related to H3 

 

Output related to H4  

Samples Entire sample

Tobit model

Variables of interest

Lagged leveraget-1 0.843

(0.006)***

Drivers of Speed of Adjustment

Lagged leverage t-1 * Ownership: Public -0.028

(0.003)***

Speed of Adjustment - Private 15.7%

Speed of Adjustment - Public 18.5%

N 6,881

Observations 45,684

Standard errors are reported in parenthesis and adjusted for heteroscedasticity and serial correlation.

***,**, and * represents statistic significance at the 1%, 5%, and 10% level, respectively.

Samples Public firm sample Private firm sample

Tobit model Tobit model

Variables of interest

Lagged leveraget-1 0.855 0.865

(0.008)*** (0.012)***

Drivers of Speed of Adjustment

Lagged leverage t-1 * Interest rate 0.369 0.164

(0.031)*** (0.254)

N 810 6,071

Observations 5,306 40,378

Standard errors are reported in parenthesis and adjusted for heteroscedasticity and serial correlation.

***,**, and * represents statistic significance at the 1%, 5%, and 10% level, respectively.

Samples
Entire 

sample

(1)

Variables of interest

Ownership: Public -0.019

(0.008)**

Adjusted for firm-fixed effects Yes

N 6,881

Observations 45,684

Standard errors are reported in parenthesis and adjusted for heteroscedasticity and serial correlation.

***,**, and * represents statistic significance at the 1%, 5%, and 10% level, respectively.

Samples
Public firm 

sample

Private firm 

sample

(1) (2)

Variables of interest

Interest rate -0.296 0.534

(0.138)** (0.357)

Adjusted for firm-fixed effects Yes Yes

N 810 6,071

Observations 5,306 40,378

Standard errors are reported in parenthesis and adjusted for heteroscedasticity and serial correlation.

***,**, and * represents statistic significance at the 1%, 5%, and 10% level, respectively.
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Output related to H5 

  

Samples Public firm sample Private firm sample

(9) (10)

Variables of interest

Lagged leveraget-1 0.759 0.775

(0.011)*** (0.022)***

Drivers of Speed of Adjustment

Lagged leveraget-1 * Interest rate 0.412 0.231

(0.251)* (0.159)

Lagged leveraget-1 * Asset tangibility 0.036 0.025

(0.015)** (0.014)*

Lagged leveraget-1 * Growth -0.297 -0.106

(0.050)*** (0.015)***

Lagged leveraget-1 * Profitability 0.002 -0.364

(0.038) (0.060)***

Lagged leveraget-1 * Size 0.087 0.151

(0.009)*** (0.017)***

N 810 6,071

Observations 5,306 40,378

Standard errors are reported in parenthesis and adjusted for heteroscedasticity and serial correlation.

***,**, and * represents statistic significance at the 1%, 5%, and 10% level, respectively.
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Appendix 9 - Robustness Test: Matched Pairs 

 

Output related to H1 and H2 

 

 

 

Output related to H3 

 

  

Samples
Entire 

sample

(1)

Variables of interest

Ownership: Public -0.016

(0.006)**

Adjusted for firm-fixed effects Yes

N 1,260

Observations 19,997

Standard errors are reported in parenthesis and adjusted for heteroscedasticity and serial correlation.

***,**, and * represents statistic significance at the 1%, 5%, and 10% level, respectively.

Samples
Public firm 

sample

Private firm 

sample

(1) (2)

Variables of interest

Interest rate -0.267 0.316

(0.134)** (0.234)

Adjusted for firm-fixed effects Yes Yes

N 630 630

Observations 10,062 9,935

Standard errors are reported in parenthesis and adjusted for heteroscedasticity and serial correlation.

***,**, and * represents statistic significance at the 1%, 5%, and 10% level, respectively.

Samples Entire sample

Tobit model

Variables of interest

Lagged leveraget-1 0.857

(0.008)***

Drivers of Speed of Adjustment

Lagged leverage t-1 * Ownership: Public -0.031

(0.009)***

Speed of Adjustment - Private 14.3%

Speed of Adjustment - Public 17.4%

N 1,260

Observations 19,997

Standard errors are reported in parenthesis and adjusted for heteroscedasticity and serial correlation.

***,**, and * represents statistic significance at the 1%, 5%, and 10% level, respectively.
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Output related to H4 

 

Output related to H5  

Samples Public firm sample Private firm sample

Tobit model Tobit model

Variables of interest

Lagged leveraget-1 0.852 0.865

(0.006)*** (0.013)***

Drivers of Speed of Adjustment

Lagged leverage t-1 * Interest rate 0.328 0.210

(0.023)*** (0.221)

N 630 630

Observations 10,062 9,935

Standard errors are reported in parenthesis and adjusted for heteroscedasticity and serial correlation.

***,**, and * represents statistic significance at the 1%, 5%, and 10% level, respectively.

Samples Public firm sample Private firm sample

(9) (10)

Variables of interest

Lagged leveraget-1 0.744 0.761

(0.013)*** (0.026)***

Drivers of Speed of Adjustment

Lagged leveraget-1 * Interest rate 0.404 0.224

(0.235)* (0.187)

Lagged leveraget-1 * Asset tangibility 0.083 0.018

(0.021)*** (0.008)**

Lagged leveraget-1 * Growth -0.184 -0.081

(0.025)*** (0.008)***

Lagged leveraget-1 * Profitability 0.072 -0.129

(0.047) (0.024)***

Lagged leveraget-1 * Size 0.019 0.040

(0.006)*** (0.005)***

N 630 630

Observations 10,062 9,935

Standard errors are reported in parenthesis and adjusted for heteroscedasticity and serial correlation.

***,**, and * represents statistic significance at the 1%, 5%, and 10% level, respectively.



  

108 of 109 
 

Appendix 10 - Robustness Test: Fixed Effects vs 

Tobit 

Output related to H4 

  

Samples Public firm sample Private firm sample P-value section ***

Tobit model Fixed effects Tobit model Fixed effects

Variables of interest

Lagged leveraget-1 0.872 0.567 0.883 0.623

(0.004)*** (0.005)*** (0.010)*** (0.011)***

Drivers of Speed of Adjustment

Lagged leveraget-1 * interest rate 0.336 1.562 0.156 0.380

(0.018)*** (0.203)*** (0.172) (0.87)

N 810 810 6,071 6,071

Observations 12,937 12,937 96,268 96,268

Standard errors are reported in parenthesis and adjusted for heteroscedasticity and serial correlation.

***,**, and * represents statistic significance at the 1%, 5%, and 10% level, respectively.
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Appendix 11 - Robustness Test: ND Tax Shield and 

Uniqueness 

 

Output related to H1 

 

Output related to H2 

 

 

Samples
Entire 

sample

(1)

Firm specific factors

Non-debt tax shield -0.092

(0.059)

Uniqueness -0.081

(0.009)***

Variables of interest

Ownership: Public -0.031

(0.015)**

Adjusted for firm-fixed effects Yes

N 2,430

Observations 38,565

Standard errors are reported in parenthesis and adjusted for heteroscedasticity and serial correlation.

***,**, and * represents statistic significance at the 1%, 5%, and 10% level, respectively.

Samples
Public firm 

sample

Private firm 

sample

(1) (2)

Firm specific factors

Non-debt tax shield -0.053 -0.096

(0.026)** (0.054)*

Uniqueness -0.079 -0.038

(0.046)* (0.018)**

Variables of interest

Interest rate -0.198 0.357

(0.115)* (0.209)*

Adjusted for firm-fixed effects Yes Yes

N 810 1,620

Observations 12,937 25,628

Standard errors are reported in parenthesis and adjusted for heteroscedasticity and serial correlation.

***,**, and * represents statistic significance at the 1%, 5%, and 10% level, respectively.


