Journal of Management and Sustainability; Vol. 8, No. 1; 2018
ISSN 1925-4725 E-ISSN 1925-4733
Published by Canadian Center of Science and Education

Determinants of Capital Structure: Empirical Evidence from Turkey
Merve Gizem Cevheroglu-Acar1
1

Department of Management, Bogazici University, Istanbul, Turkey

Correspondence: Merve Gizem Cevheroğlu-Açar, Department of Management, Bogazici University, Istanbul,
Turkey.
Received: September 18, 2017
doi:10.5539/jms.v8n1p31

Accepted: December 20, 2017

Online Published: February 3, 2018

URL: https://doi.org/10.5539/jms.v8n1p31

Abstract
The primary aim of this study is to identify the firm-specific determinants of the capital structure of
non-financial firms in Turkey and to test whether the determinants offered by financial theory are able to provide
convincing explanations for non-financial firms in Turkey. Because the relationship between liquidity and capital
structure is not well examined for Turkish market in the context of capital structure theories, we include liquidity
as independent variable in our models in addition to profitability, growth, non-debt tax shields, size, tangibility,
and risk. We use panel regression as econometric model and cover the period from 2009 to 2016. Our results
show that profitability, non-debt tax shield, size, tangibility, and liquidity are significant determinants of the
capital structure, size being the most robust one. On the other hand, growth and volatility are not significantly
related with the leverage. Moreover, we conclude that capital structure decisions of non-financial firms in Turkey
are mostly consistent with the hypothesis of pecking order theory rather than trade-off theory.
Keywords: capital structure, panel data, pecking-order theory, trade-off theory, Turkey
1. Introduction
In the past six decades, the linkage between the capital structure and the firm value has been largely investigated.
Several financial theories on capital structure have been developed; each of them having their own perspectives
for determining the optimal capital structure. For example, the pecking order theory is based on asymmetry in
information; free cash flow theory put an emphasis on agency cost; while trade-off theory underlines the tax
benefit of leverage. Since each theory differs in its relative emphasis, the optimal capital structure provided by
each of them is different. Therefore, they do not actually arrive at a consensus or, as Myers (2001) puts, there is
no universal theory for optimal capital structure. Together with this, each of them provides great benefits in
identifying the possible determinants of the capital structure.
Once the theoretical framework for capital structure has been established, the empirical studies start testing
whether the data fits the theories well. Vast majority of empirical literature on capital structure is on developed
markets. Empirical studies which aims to identify the determinants of capital structure in the developing markets
are few; increasing during the last decade though.
In this study, we examine the firm specific determinants of capital structure for Turkey which is an emerging
market. There are three main purposes of this paper: First and most important aim is to examine whether
established capital structure theories are able to explain the capital structure of the Turkish companies or not.
Secondly, we aim to compare our results with the other empirical studies on Turkey so that we can determine
whether the results are robust over time. Besides, since the relationship between liquidity and capital structure is
not comprehensively examined for the Turkish firms, our study will also provide further insights in this regard.
The rest of the paper is organized as follow: Section two summarizes the literature on capital structure theory.
Section three introduces the capital structure determinants offered by the literature and gives proxies that we will
use in our analysis for each of the attributes. Section four presents data and the proxies. Section five elaborates
the methodology. Section six gives the empirical results of the analysis and section seven discuss the results on
the basis of the research objectives. Finally, section eight concludes the study and offers suggestions for further
research.
2. Related Literature: Theories on Capital Structure
The modern capital structure theory has its origin in the irrelevancy proposition theorem of Modigliani & Miller
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(1958). The authors show that the value of a firm is independent from the capital structure policy that
management adopts. However, their conclusion holds for perfect capital markets and is valid under strict
assumptions. Some key assumptions of Miller-Modigliani work are (1) there is no tax, (2) there is no transaction
cost, (3) there is no bankruptcy cost, and (4) there is no information asymmetry in the market. Although these
assumptions are very strict and do not hold in reality, they do not make irrelevancy proposition theorem useless.
Perhaps, the strongest part of the irrelevancy proposition theorem is that it is a very-well defined theorem which
is correct under its assumptions. Thus, if the managers in the real life spend considerable time for determining
the optimal debt to equity ratio, then it means that at least one of the assumptions of Miller-Modigliani is
violated in real life. Therefore, the obvious starting point for examining the determinants of optimal capital
structure is to relax the Miller-Modigliani assumptions.
Relaxing no tax assumption, Miller & Modigliani (1963) show that it is optimal for a firm to borrow as much
debt as possible once they integrate the tax benefits of leverage to their theorem. They offer that the value of
levered firm is larger than the value of unlevered firm because the interest payments are tax deductible.
Considering that leverage has tax benefit but equity does not, a major amount of the companies should have use
100% debt financing or at least we should observe very high debt to equity ratios in general. Because this is not
the case in real life, the other side of the coin is also examined. As the leverage ratio increases, the probability of
bankruptcy and the cost of financial distress increase as well. In other words, firms with higher leverage ratios
are more likely to have financial distress and are more likely to default on their debt, which allows creditors to
take over the firm (bankruptcy). However, it is argued that measurement of bankruptcy cost is more problematic
than the measurement of tax benefit. In the literature, the cost of bankruptcy is examined in two different forms:
Direct bankruptcy costs are those that can directly be linked with bankruptcy such as fees for lawyer and other
professionals. Indirect bankruptcy cost are loss in sales and profit, less chance for firm to get credit or issue debt.
Studies show that while direct costs are usually low (Warner, 1977) (Note 1), the total bankruptcy cost (the
combination of both direct and indirect cost) is considerably high which may potentially influence the optimal
capital structure of a firm (Altman, 1984) (Note 2).
It is well established now that leverage has tax benefits as well as it causes bankruptcy and financial distress cost.
Tax benefits and bankruptcy cost of leverage constitute the basics of the trade-off theory. Considering pros and
cons of taking leverage, trade-off theory states that optimal capital structure (i.e., the capital structure that
maximized the value of firm) is at the point where the marginal benefit of increasing debt (tax savings) are just
offset by the marginal cost of increasing debt (costs of financial distress). Under the settings of the trade-off
theory, it is obvious why firms engage in moderate rather than high debt ratio. In this sense, trade-off theory has
strong practical and rational appeal.
Later on, the optimal capital structure is examined from the agency theory perspective as well. From agency
perspective, there are both agency costs and agency benefits of the leverage. Jensen & Meckling (1976) argue
that leverage has agency cost since it causes the agency problems between creditors and the shareholders. They
state that shareholders of a financially distressed firm are more likely to use the existing debt to make risky
investments. In other words, usage of leverage enables shareholder to replace low-risk assets with riskier ones,
which Jensen & Meckling (1976) name as asset substitution problem. Together with this, Jensen & Meckling
(1976) also argue that debt financing can have agency benefits because unlike equity financing, financing the
company with debt will not reduce the shares of owners. For example, when the firm issues equity, the agency
cost of equity is likely to occur due to the dilution of ownership. Myers (1977) agrees that there is agency cost of
leverage, but he emphasizes the under-investment problem that leverage causes. For instance, leveraged firm
may reject some of the projects with positive NPV which it would accept in the case of no leverage. Thus,
leverage may prevent investing in good project which may potentially increase the value of the firm. On the
other hand, Jensen (1986) provide a brand new perspective and state that leverage reduces the wasteful
investment by absorbing the excess cash flow. Jensen’s argument, known as “free cash flow hypothesis” or
“control hypothesis”, states that when a firm has large excess free cash flows, the managers may use the cash in
wasteful investments for the sake of empire building or higher compensation, prestige, and promotion. Thus, the
manager is motivated to run the company as efficient as possible only when the cash is tight. He cites two ways
to resolve excess free cash flow problem: announcing a permanent increase in dividend or using debt. While in
the first case the manager promises to pay the cash flow to the shareholder, in second case he promises to make
payments to debt holders. In this sense, the promise to debt holder is more binding since the debt holders have
the right to take over the firm in the case of default. Considering all, trade-off theory is extended and agency cost
and benefits of leverage are integrated to the trade-off theory. Now, the new optimal leverage level is the point
where total marginal cost of the debt (financial distress cost and agency cost) exactly offsets the total marginal
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benefit of debt (tax benefits and agency benefits).
However, the optimal capital structure that trade-off theory offers is questioned by some. For example,
DeAngelo & Masulis (1980) argue that there are ways to shelter income other than interest, which are called as
non-debt tax shield. For example, a firm can shelter its income by means of depreciation, investment tax credits,
or tax loss carry forwards. Non-debt tax shield opportunities of a firm play a role in determining the optimal
structure of a firm. For instance, the firms with higher non-debt tax shield may find it redundant to borrow debt
and may have lower leverage ratio. Another important study that challenges trade-off theory is Miller (1977).
Miller (1977) argues that even in a world where interest payments are fully deductible and bankruptcy and
agency cost exist, the value of the firm is still irrelevant with its capital structure. In this alternative hypothesis,
the author incorporates three different types of taxes: corporate tax rate, personal tax rate on equity, and personal
tax rate on interest income. His main argument is that there is a trade-off between tax disadvantage in personal
level and tax advantage in corporate level. As the investors vary in their marginal tax rates, there is no optimal
leverage ratio for individual-firm level but there is an optimal aggregate corporate debt level for the market.
Another important capital structure theory, which is usually regarded as the alternative for the trade-off theory, is
the pecking order theory. The main argument of pecking order theory is that there is an information asymmetry
between insiders (managers) and the outsiders. Since mangers are better informed than the outsider investors,
their decision policies may signal some information to the market. Literature on information asymmetry argues
that managers can reveal information on expected cash flows (Bhattacharya, 1979; Brennan & Hughes, 1991),
growth opportunities (Myers & Majluf, 1984), the firm quality (Ross, 1977; Heinkel, 1982) or investment quality
(Leland & Pyle, 1977) by using mechanisms such as dividend policy, capital structure decision and so on.
Pecking order theory is related with the signaling through the capital structure decision. The underpinnings of the
pecking order theory is revealed by Myers & Majluf (1984). Assuming that mangers act in the best interest of
existing shareholders, Myers & Majluf (1984) shows that issuing new equity would be considered only when
benefits of existing shareholders exceed the benefits of the new shareholders, or in other words when the stock is
overvalued. Thus, whenever the firm issue new equity, the investors will assume that the stock is overvalued and
the price of the stock will decrease. This leads to the pecking order theory, which states that firm should prefer to
use internal financing when possible. If the external financing is required, then it should prefer debt over equity
since issuing equity will convey a bad signal to market regarding the firm.
3. Determinants of Capital Structure: Measures and Empirical Studies
Empirical studies serve for testing whether the attributes suggested by the various theories are able to explain the
capital structure employed by firms or not. The attributes implied by the related literature are profitability,
growth, non-debt tax shields, size, tangibility, volatility (or risk), liquidity, and uniqueness. This section will give
the theoretical relevancy and empirical evidence for each determinant as well as the different proxies that are
used for measuring each determinant. Besides, we will state the proxies that we will use in our analysis.
3.1 Profitability
Two important capital structure theories trade-off theory and pecking order theory, predict different direction of
relationship between leverage and profitability. According to classical trade-off theory, profitability should be
positively related with the leverage since the firms with higher profit should borrow more to shelter their income.
Besides, according to Jensen (1986) debt is a discipline mechanism that prevent wasteful investment. In this
regard, higher the profitability or free cash flow that a firm generates, higher leverage ratio it should attain.
Therefore, agency-based theories also relate profitability positively with the leverage.
On the other hand, pecking-order theory predicts that firms first use internal financing and then move to debt and
finally they issue new equity when necessary Therefore, pecking order theory suggests that there is a negative
relationship between debt and profitability which is a source of internal funds.
The empirical studies mostly find a negative linkage between profitability and leverage as pecking order theory
predicts (Bauer, 2004; Booth et al., 2001; Chen, 2004; Friend & Lang, 1998; Huang & Song, 2006; Jong et al.,
2008; Kester, 1986; Rajan & Zingales, 1995; Serrasqueiro & Rogao, 2009; Titman & Wessels, 1988; Tong &
Green, 2005; Toy et al., 1974; Wald, 1999; Wiwattanakantang, 1999; Zou & Xiao, 2006). The empirical evidence
shows that profitability and leverage have inverse relationship for Turkish firms as well (Bayrakdaroglu et al.,
2013; Durukan, 1997; Gonenc, 2003; Karadeniz et al., 2009; Sayılgan et al., 2006). The proxies used for
measuring profitability are generally EBIT scaled by total asset, ROA, or ROE. In our study, our profitability
measure will be EBIT/Total Asset. Then, we will use ROA and ROE for robustness check.
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3.2 Growth
Myers (1977) proposes that there are two types of asset: assets that can be regarded as call options, in the sense
that their ultimate values depend, at least in part, on further discretionary investment by the firm (VG) and assets
whose ultimate value does not depend on further discretionary investment (VA). The author argues that, other
things equal, because of agency conflicts between shareholders and debt holders, the debt supported by firms
which heavily rely on VG (growth opportunities) are less than those rely on VA (asset in place). Therefore, from
agency theory perspective, growth and leverage should be inversely related. However, pecking-order theory
predicts that growth is positively related with the leverage because only internal financing may not be adequate
for high growth firms.
Empirical studies report conflicting results for the relationship between growth and leverage. While some studies
find negative relationship as agency related theories predict (Booth et al., 2001; Deesomsak et al., 2004; Eriotis
et al., 2007; Wald, 1999; Zou & Xiao, 2006), some studies find positive relationship and confirm pecking order
theory (Frank & Goyal, 2009; Kester, 1986). Titman & Wessels (1988) report that relationship between growth
and leverage is inconclusive because the directions of the relationship changes as the proxy of growth changes.
Studies on Turkey generally favor pecking order theory and report a positive relationship between leverage and
growth (Bayrakdaroglu et al., 2013; Durukan, 1997; Gonenc, 2003; Sayılgan et al., 2006).The proxies used for
measuring the growth opportunities are average sales growth, capital investment over total asset, market-to-book
ratio of equity, Tobin’s Q, and sales growth rate. In our study, we will use the percentage change in the sales as a
proxy for growth.
3.3 Non-Debt Tax Shields
DeAngelo & Masulis (1980) argue that that non-debt tax shields are the substitutes of the tax shields on debt
financing. Therefore, a firm having higher non-debt tax shield is expected to use lower leverage in comparison
with a firm having lower non-debt tax shield. The empirical evidence generally confirms this hypothetical
inverse relationship between leverage and non-debt tax shields (MacKie-Mason, 1990; Wald, 1999). On the
other hand, Titman & Wessels (1988) report no significant effect of the non-debt tax shield on leverage. The only
exceptional study that finds a positive relationship between leverage and non-debt tax shield is Bradley et al.
(1984). However, given that non-debt tax shield and intangibility are strongly correlated and they do not include
any variable for measuring intangibility in their model, their result do not seem robust (Huang & Song, 2006).
Studies on Turkish market generally report the negative relationship as well (Bayrakdaroglu et al., 2013;
Durukan, 1997; Sayılgan et al., 2006). As a proxy for non-debt tax shield, we will use Depreciation/Total Asset
which is the most widely used proxy for measuring non-debt tax shield.
3.4 Size
Size is cited among the considerable determinants of the capital structure for several reasons. For example, as
Warner (1977) and Altman (1984) report, the larger firms have lower bankruptcy cost. Thus, according to
trade-off theory, larger firms are more likely to issue more debt. Besides, larger firms are highly diversified, have
larger economies of scale, their cash flows are less volatile and they can easily access capital markets.
Considering all, they are more tolerant to higher leverage ratio, which means that there should be a positive
linkage between size and debt ratio. On the other hand, it is argued that larger firms have less asymmetric
information because they tend to provide more information to the market (Fama & Jensen, 1983; Rajan &
Zingales, 1995). In this sense, large firms should borrow less because they can issue informationally sensitive
securities like equity without giving a bad signal. Thus, pecking order theory predicts that as size increases
leverage ratio decreases.
The results of empirical studies are conflicting. While most studies find positive linkage (Booth et al., 2001;
Bauer, 2004; Deesomsak et al., 2004; Eriotis et al., 2007; Jong et al., 2008; Marsh, 1982; Rajan & Zingales;
1995; Serrasqueiro & Rogao, 2009; Zou & Xiao, 2006), some studies find negative relationship (Chen, 2004).
Wald (1999) report that the relationship between size and leverage is positive for firms in USA, UK, and Japan;
negative for firms in Germany and French. The studies on Turkish firms support the positive relationship
between size and leverage (Bayrakdaroglu et al., 2013; Durukan, 1997; Gonenc, 2003; Sayılgan et al., 2006). For
measuring the size, generally the natural logarithms of total asset or market capitalization are used. In our study,
we employ natural logarithms of total asset rather than natural logarithms of market capitalization because
market capitalization may be influenced by some market conditions.
3.5 Tangibility
The financial theories on capital structure generally hypothesize a positive relationship between tangibility and
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the leverage. For example, Jensen & Meckling (1976) argues that if the firm shift riskier investment after it have
issued debt, then there will be agency conflict between debt holders and equity holders since usage of leverage
enable shareholder to replace low-risk assets with riskier ones. However, if the tangible asset of a firm is
sufficiently high, then they can be used as collateral and agency cost of leverage can be reduced. Similarly,
Myers (1977) also argue that firms with higher assets-in-place can tolerate higher level of leverage. There should
be a positive linkage between tangibility and leverage from the perspective of pecking order theory as well.
Because it is tough for an outsiders to evaluate the value of intangible asset, lower rate of tangibility increases
the information asymmetry. Therefore, firms with lower tangibility avoid issuing risky debt in order not to give a
bad signal to the market. Considering all, firms are likely to issue higher level of debt as the ratio of tangible
assets increases.
Although the theoretical linkage is strongly straightforward, the empirical evidences are mixed. Some studies
support the theoretical relationship and report a positive linkage (Chen, 2004; Friend & Lang, 1988; Huang &
Song, 2006; Jong et al., 2008; Marsh, 1982; Rajan & Zingales, 1995; Serrasqueiro & Rogao, 2009; Viviani, 2008;
Wald, 1999; Zou & Xiao, 2006). On the other hand, some studies find a negative relationship (Bauer, 2004;
Booth et al., 2001; Ferri & Jones, 1979; Mazur, 2007; Titman & Wessels, 1988). For Turkish firms, the studies
generally report a negative relationship (Bayrakdaroglu et al., 2013; Booth et al., 2001; Gonenc, 2003; Sayılgan
et al. (2006). Following the previous empirical studies, we will use Fixed Asset / Total Asset for measuring the
tangibility of firms in Turkey.
3.6 Volatility (Risk)
High volatility in earnings can be regarded as an indicator that the firm suffers from the financial distress. As the
volatility increases, firm is more likely to fail to fulfill its contractual claims as they come due. Therefore, the
financial theories hypothesize an inverse relationship between volatility in earnings and leverage ratio. Several
studies support this negative relationship (Booth et al., 2001; Bradley et al., 1984; Fama & French, 2002; Jong et
al., 2008).
The previous literature offer various proxies for measuring volatility such as standard deviation of the return on
sales (Booth et al., 2001), standard deviation of the first difference in operating cash flow scaled by total assets
(Bradley et al., 1984; Chaplinsky & Niehaus, 1993; Wald, 1999), standard deviation of the percentage change in
operating income (e.g., Titman & Wessels, 1988), coefficient of variation in ROA or ROE (Chang et al., 2009).
In this study, we will use standard deviation of the percentage change in EBIT. Then, as we change the
profitability measure as ROA and ROE for robustness check, we will employ standard deviation of percentage
change in ROA and ROE as the proxy for volatility respectively.
3.7 Liquidity
According to trade-off theory, the firms with higher liquidity should borrow more debt because they are able to
fulfil their obligations on time. Moreover, Jensen (1986) argue that leverage prevents the agency problems
especially for firms having high liquidity but low growth rate. On the other hand, pecking order theory predicts a
negative relationship between liquidity and leverage because firms with higher liquidity should use its internally
generated cash rather than borrowing debt.
Empirical studies usually support pecking-order theory and report that liquidity and leverage are inversely
related (Deesomsak et al., 2004; Mazur, 2007; Viviani, 2008). To the best of our knowledge, only Ata & Ag
(2010) test the relationship between liquidity and leverage for Turkish firms and find a negative relationship.
Similarly to the previous empirical studies, we will use Current Asset/ Current Liability as a proxy for liquidity
in our study.
3.8 Uniqueness
According to Titman (1984) if the products of a firm possess a high level of uniqueness, then the liquidation cost
of the firm is larger because it is tough to find substitutes for its products. Because this firm will be exposed to a
heavier liquation burden in the case of bankruptcy, it would prefer to use less debt to reduce the probability of
financial distress. Therefore, a negative relationship is expected between leverage and uniqueness, which is
confirmed by various empirical studies (Berger et al., 1997; Chang et al., 2009; Titman & Wessels, 1988). The
most common proxy for uniqueness is ratio of research and development to the total assets. To the best of our
knowledge, no study examines the effect of uniqueness on capital structure decisions for Turkish firms. Since
research and development cost are not easily accessible, unfortunately we are not able to include uniqueness
variable in our study.
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4. Data and Measures
This study examines the firm specific determinants of capital structure for companies listed on Borsa Istanbul
during 2009-2016 (Note 3). We obtain all data from Thomson Reuters DataStream terminals. Because of their
specific nature of financial statements, we do not include finance, insurance, and real estate firms. Therefore, our
sample includes only non-financial firms. Besides, we exclude the firms which do not have complete observation
throughout 2009 and 2016 to overcome the missing data problem. Consequently, our sample consists of a
balanced panel of 111 firms over a period of eight years, which makes 888 firm-year observations in total.
The determinants used in the study and their proxies are extensively adopted from existing literature, for the sake
of making meaningful comparison of our results with prior empirical studies. Therefore, our dependent variable
is leverage ratio and our independent variables are profitability, growth, non-debt tax shields, size, tangibility,
volatility, and liquidity (Note 4). The proxies for independent variables are already discussed in the section three.
As for dependent variable, we employ three different proxies for assessing leverage ratio: Long-term debt / Total
Asset, Short Term Debt / Total Asset, and Total Debt /Total Asset. Table 1 summarizes the proxies for each of the
variables as well as the hypothetical relationship between dependent and independent variables.
Table 1. Variables, proxies, and hypothetical relationships
Variable
Leverage

Symbol
LTD/TA
STD/TA
TD/TA
EBIT/TA
ROA
ROE
GROWTH

Variable Type
Dependent

Hypothetical Relationship
_

Independent

Trade off theory: Positive
Pecking order: Negative

Growth

Proxy
Long term Debt / Total Asset
Short Term Debt /Total Asset
Total Debt / Total Asset
Operating Profit / Total Asset
Net Income / Total Asset
Net Income / Total Equity
[Sales (t) - Sales (t-1)] / Sales (t-1)

Independent

Non-Debt Tax Shields
Size

Depreciation / Total Asset
ln (Total Asset)

NDTS
SIZE

Independent
Independent

Tangibility
Volatility

Fixed Assets / Total Asset
Standard deviation of percentage change
in EBIT/TA
Standard deviation of percentage change
in ROA
Standard deviation of percentage change
in ROE
Current Asset/Current Liability

TAN
σ(∆EBIT)

Independent
Independent

Trade off theory: Negative
Pecking order: Positive
Negative
Trade off theory: Positive
Pecking order: Negative
Positive
Negative

Profitability

Liquidity

σ(∆ROA)
σ(∆ROE)
LIQ

Independent

Trade off theory: Positive
Pecking order: Negative

5. Methodology
Since we have panel data format which includes both cross section and time dimension, we will employ panel
regression as econometric analysis. Therefore, empirical expression of the main model in Table 1 is as in
equation (1). In the model, i corresponds to the firm and t corresponds to the year:
=

+
+

+
+

ℎ +
+

ℎ

+

(1)

+

Given that we use more than one proxy for some of the variables, there may be several expressions of this
equation; however, we test nine different versions of the given equation. First, we use EBIT/TA for the
profitability and σ(∆EBIT) for the volatility because these two proxies are the commonly employed by previous
studies. We regress the three leverage proxies over the specified independent variables and the models will be as
follows:
Model 1:
/

=

+
+

(EBIT/TA) +
σ(∆EBIT) +

+
+
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+

İ

+

(2)
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Model 2:
/

=

+

(EBIT/TA) +
+ σ(∆EBIT) +

+

(EBIT/TA) +
+ σ(∆EBIT) +

+

+

+

İ

+

+

+

İ

+

(3)

Model 3
=

/

+

(4)

For the robustness considerations, we change the proxy of profitability with first ROA and then ROE. Since we
change the profitability measure, we change the volatility proxy with the standard deviation of the percentage
change in the new employed profitability measure. More specifically, we make robustness check by first
employing ROA as profitability proxy and σ(∆ROA) as volatility proxy and then by employing ROE as
profitability proxy and σ(∆ROE) as volatility proxy. Since we have three proxies for dependent variable as well,
for robustness check we run 3x2 more regression, which are given below:
Model 4
/

=

+

ROA +
+
+

+

+

İ

+

+

σ(∆ROA)

(5)

=

+

ROA +
+
+

+

+

İ

+

+

σ(∆ROA)

(6)

=

+

ROA +
+
+

+

+

İ

+

+

σ(∆ROA)

(7)

=

+

ROE +

+

+

İ

+

+

σ(∆ROE)

(8)

Model 5
/
Model 6
/
Model 7
/

+

+

Model 8
/

=

+

ROE +
+
+

+

+

İ

+

+

σ(∆ROE)

(9)

=

+

ROE +
+
+

+

+

İ

+

+

σ(∆ROE)

(10)

Model 9
/

Before estimating the coefficients of the models, we test multicollinearity among the variables. Table 2 presents
the Pearson correlations among the all proxies of independent variables. As expected, there is a high correlation
amogn profitability proxies (EBIT/TA, ROA, and ROE) and two volatility proxies (σ(∆EBIT) and σ(∆ROA))
(Note 5). Because we never use them in the same model, the high correlation among them give no cause for
concern about multicollinearity. On the other hand, correlation between tangibility (TAN) and non-debt tax
shield (NDTS) is also high as expected (Huang & Song, 2006; Sayılgan et al., 2006). Thus we examine the
multicollinearity further by variance inflation factor (VIF) and tolerance value. VIF value indicates the impact of
the remaining variables on the standard error of a regression coefficient while tolerance value is defined as 1/VIF
(Hair, Black, Babin, & Anderson, 2010). The lower the VIF and the higher tolerance value, the lower the
multicollinearity. Generally the acceptable threshold for VIF is 10 and for tolerance value is 0.10. Since in all
nine models, VIF values are below 10 and tolerance values are above 0.10, we can conclude that there is no
multicollinearity problem for our models.
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Table 2. Correlation matrix
EBIT/TA
ROA
ROE
GROWTH
NDTS
SIZE
TANG
σ(∆EBIT)
σ(∆ROA)
σ(∆ROE)
LIQ

EBIT/TA

ROA

ROE

GROWTH

NDTS

SIZE

1.000
0.956
0.572
0.185
0.099
-0.039
-0.112
-0.205
-0.141
-0.228
0.252

1.000
0.509
0.208
0.062
-0.027
-0.120
-0.173
-0.113
-0.195
0.235

1.000
0.209
0.028
0.080
-0.157
-0.274
-0.204
-0.278
0.090

1.000
-0.090
0.050
-0.059
0.045
0.051
-0.003
-0.040

1.000
-0.113
0.507
-0.031
-0.143
-0.144
-0.041

1.000
-0.011
0.016
0.008
-0.094
-0.351

TANG

1.000
0.062
-0.111
0.082
-0.173

σ(∆EBIT)

1.000
0.719
0.090
-0.127

σ(∆ROA)

σ(∆ROE)

LIQ

1.000
0.044
-0.009

1.000
-0.158

1.000

Finally, in order to decide whether to present the results of fixed or random effects, we apply Hausman test.
Fixed effect estimation assumes that individual specific effect is correlated with the independent variables
whereas random effect estimation assumes no correlation. Hausman test serves for selecting between fixed and
random effect estimation by exploring whether independent variables are correlated with constant term (alpha) or
not. The null hypothesis of Hausman test is that alpha and independent variables are not correlated, which means
that there is random effect (Brooks, 2002). Table 3 gives the results of the Hausman test for each of the
regression models from 1 to 9 (equation 2 to 10). Since p value is significant for all of the nine models, we reject
the null hypothesis of random effect, and use fixed-effect estimation model.
Table 3. Hausman specification test results
Regression Models
(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

Chi-Square
Statistics
36.37
33.06
40.76
34.99
27.32
89.40
31.58
30.33
32.38

Degrees of
Freedom
7
7
7
7
7
7
7
7
7

P value
0.000***
0.000***
0.000***
0.000***
0.000***
0.000***
0.000***
0.000***
0.000***

6. Results
Before interpreting the coefficients of the regression models, it is worth to examine the summary statistics of the
variables. Table 4 indicates the descriptive statistics for proxies of dependent and independent variables. The
descriptive statistics of leverage proxies show that, on average firms in Turkey use approximately 22% debt.
Long term and short term debts are very close to each other. Average profitability is around 8% when measured
by EBIT/TA and ROA; and 4% when measured by ROE. Different proxies for risk (volatility) provides similar
results in average. Our descriptive statistics are consistent with the Sayılgan et al. (2006); however, Booth et al.
(2001) report a higher average total debt ratio (59.1%) for Turkey in years between 1983 and 1990. Lower total
debt ratio in Table 4 may be either because of recent time period used in the study (2009-2016) or due to
differences in the firm number included in the analysis. We include 111 firms while Booth et al. (2001) include
45 firms for Turkey
Table 4. Descriptive statistics
Variable
LTD/TA
STD/TA
TD/TA
EBIT/TA
ROA

Obs
888
888
888
888
888

Mean
0.111
0.112
0.223
0.082
0.073

Std. Dev.
0.131
0.114
0.185
0.082
0.074

38

Min
0
0
0
-0.144
-0.131

Max
0.524
0.497
0.673
0.338
0.313
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ROE
GROWTH
NDTS
SIZE
TANG
σ(∆EBIT)
σ(∆ROA)
σ(∆ROE)
LIQ

888
888
888
888
888
888
888
888
888

0.037
0.102
0.029
13.806
0.328
3.150
3.855
3.472
2.183

0.193
0.260
.017
1.541
0.181
6.985
10.003
5.657
1.931

-0.796
-0.604
0.000
10.565
0.003
0.120
0.142
0.150
0.350
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0.553
1.288
0.079
17.876
0.770
49.500
68.302
25.815
12.749

After examining the descriptive statistics, next we interpret the results of panel regressions. Table 5 presents the
coefficients for each model. In the first three models, EBIT/TA and σ(∆EBIT) are used as the proxies for
profitability and the volatility respectively. When LTD/TA is used as the dependent variable (model-1), all
independent variables are significant except liquidity and risk. The coefficient on NDTS is negative and the
coefficient on TAN is positive as hypothesized by financial theories. The negative coefficient on EBIT/TA and
positive coefficient on GROWTH is consistent with the pecking order theory. Together with this, positive
coefficient on SIZE provides support of the trade-off theory. When STD/TA is used as the dependent variable
(model-2), GROWTH came out to be insignificant but LIQ becomes significant. Negative coefficients on both
EBIT/TA and LIQ are in line with the pecking order theory. The coefficient on SIZE is again significant and
positive consistent with trade-off theory. Interestingly, model-2 yields positive coefficient for NDTS and
negative coefficient for TAN, which contradicts with the capital structure theories. The adjusted R square of the
model-2 is lower than the adjusted R square of the model-1. In model-3 TD/TA is used as dependent variable.
Coefficients on all independent variables are significant except GROWTH and NDTS. Again, signs of
coefficients on EBIT/TA and LIQ support the hypothesis of pecking order theory and the positive coefficient on
SIZE is in line with trade-off theory. TAN has a positive coefficient while σ(∆EBIT) has a negative coefficient as
predicted by capital structure theories. Adjusted R square of model-3 is considerably higher than model-1 and
model-2.
Table 5. Regression results
Models
(1)
(2)
(3)
(4)
Variable
LTD/TA
STD/TA
TD/TA
LTD/TA
alpha
-0.630*** -0.022
-1.218***
-1.020***
EBIT/TA
-0.145*** -0.223*** -0.354***
ROA
-0.111***
ROE
GROWTH 0.011*
-0.003
0.002
.006*
NDTS
-1.149*** 0.668**
0.210
-0.888***
SIZE
0.051***
0.013***
0.111***
0.077***
TAN
0.223***
-0.060**
0.171***
0.230***
σ(∆EBIT)
0.001
0.000
-0.0021***
σ(∆ROA)
0.006
σ(∆ROE)
LIQ
-0.001
-0.015*** -0.014***
-0.001***
R2
0.261
0.153
0.338
0.255
0.255
0.146
0.333
0.249
Adj R2
N
888
888
888
888
*** Significant at 1%; ** Significant at 5%; * Significant at 10%.

(5)
STD/TA
-0.326***

(6)
TD/TA
-1.325***

-0.216***

-0.329***

-0.004
1.066***
0.035***
-0.039

-0.001
0.199
.113***
0.191***

-0.004

-0.006

-0.013***
0.146
0.139
888

-0.014***
0.345
0.340
888

(7)
LTD/TA
-0.997***

(8)
STD/TA
-0.285**

(9)
TD/TA
-1.286***

-0.018
0.004
-0.803**
0.076***
0.234***

-0.086***
-0.003
1.073***
0.032***
-0.043

-0.106***
-0.002
0.283
0.109***
0.191***

-0.001
-0.001*
0.250
0.244
888

-0.005*
-0.015***
0.151
0.144
888

-.008**
-.0158***
0.312
0.307
888

In the remaining six models (from model-4 to model-9), we change the proxies for profitability and volatility in
order to see whether the results are robust to change in these proxies. Initially, from model-4 to model-6, we
employ ROA and σ(∆ROA) as proxy for profitability and volatility respectively. The results obtained from
model-4, model-5, and model-6 are very identical to the results obtained from the first three models. The sign,
effect sizes, and the significance of the attributes are almost the same except for the effect size of NDTS. Besides,
the pattern of adjusted R squares assessed from model-4 to model-6 is very comparable to the pattern assessed
from model-1 to model-3. One difference between these two sets of regression models is that σ(∆ROA) is not
significant for any of the model while σ(∆EBIT) is significant in model-3 (i.e. when TD/TA is used as the
dependent variable). Another difference is TAN is not significant in model-5 unlike model-2 (i.e. when STD/TA
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is used as the dependent variable). Finally, LIQ is significant with a negative coefficient which is in line with the
pecking order theory.
Next, from model-7 to model-9, we use ROE for measuring profitability and σ(∆ROE) for measuring the
volatility. ROE is not significant when LTD/TA is used as leverage proxy. Besides, effects sizes of ROE is
smaller in comparison with EBIT/TA and ROA. σ(∆ROE) is significant for model-8 and model-9 and its
coefficients are negative as hypothesized by capital structure theories. Size is again significant for all three
models with a positive coefficient. Coefficients and significance of NDTS and TAN are very similiar with those
assessed from model-4 to model-6. LIQ is significant for model-7 and model-9 and its negative coefficients
support pecking order theory. Adjusted R squares again similar with the pattern in the previous two sets of
regression models.
In this section, we interpret the statistical results of the regression models. Next section will discuss the results in
the context of the theory and also compare them with the results of the other empirical studies.
7. Discussion
The primary objective of this study is to examine whether established capital structure theories are able to
explain the capital structure of the non-financial Turkish companies. Thus, in this section, we first discuss the
explanatory power of determinants offered by the financial theory on the capital structure. We also compare our
results with the other studies on the basis of our secondary research objective.
Table 6 summarizes the hypothetical relationship predicted by financial theories and the empirical relationships
that we have found. According to our results, EBIT/TA and ROA are statistically significant and have negative
coefficients in the very model that they are included. However, ROE is not significant for model-7 and it has
smaller coefficients than coefficients of EBIT/TA and ROA. This is probably because the features of ROE is not
perfectly proper for measuring the profitability implied by the financial theories. The lower correlation of ROE
and σ(∆ROE) with the other profitability and volatility proxies also imply the different features of ROE. The
negative coefficients on profitability proxies indicate that the relationship between the leverage and profitability
is negative as predicted by the pecking order theory. In other words, non-financial firms in Turkey use internal
financing when possible and only prefer issuing debt when they need external financing. Our result is consistent
with the several other studies that find a negative relationship between leverage and profitability (Bauer, 2004;
Booth et al., 2001; Chen, 2004; Friend & Lang, 1998; Huang & Song, 2006; Jong et al., 2008; Kester, 1986;
Rajan & Zingales, 1995; Serrasqueiro & Rogao, 2009; Titman & Wessels, 1988; Tong & Green, 2005; Toy et al.,
1974; Wald, 1999; Wiwattanakantang, 1999; Zou & Xiao, 2006). For Turkish markets Sayılgan et al. (2006) and
Bayraktaroğlu et al. (2013) also report an inverse relationship.
Table 6. Comparison of the test results with the expectations of theories
Determinants
Profitability
Growth
Non-Debt Tax Shields
Size
Tangibility
Volatility
Liquidity

Hypothetical Relationships
Trade off theory: Positive
Pecking order: Negative
Trade off theory: Negative
Pecking order: Positive
Negative
Trade off theory: Positive
Pecking order: Negative
Positive
Negative
Trade off theory: Positive
Pecking order: Negative

Empirical Relationships
Negative and Significant
Positive and Insignificant
Negative and Significant for LTD/TA
Positive and Significant for STD/TA
Positive and Significant
Positive and Significant
Negative and Insignificant
Negative and Significant

As for growth, given that it is only significant for two out of nine regressions, it can be concluded that it is not a
considerable determinants for the capital structure of firms in Turkey. Our results are in the line with results of
Bayraktaroğlu et al. (2013) but contradict with results of Sayılgan et al. (2006) who find a strong relationship
between leverage and growth. However, they also find two different direction of relationship as they employ two
different proxy for the growth.
Non-debt tax shield is significant in the six out of the nine regression models. Besides, its coefficients are
strikingly high in comparison with the rest of the independent variables. Interestingly, Non-debt tax shield is
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negatively related with long term debt ratio and positively related with the short-term debt ratio. It does not have
any significant relationship with the total debt ratio. The negative coefficients on long-term debt show that as the
non-debt tax shield increases, firms in Turkey borrow long-term debt less which is consistent with the hypothesis
of DeAngelo & Masulis (1980). In this sense, our results are consistent with other empirical studies on Turkey
although they find a lower coefficient on non-debt tax shield (Bayrakdaroglu et al., 2013; Durukan, 1997;
Sayılgan et al., 2006). Given that higher non-debt tax shield is positively related with short-term leverage, we
may argue that tax benefits of depreciation is realized in the not the short but longer terms. On the other hand,
the reason may be also the insufficient long-term capital sources in Turkish markets (Karadeniz et al., 2009).
Size can be cited among the important determinants of capital structure in Turkey because it is significant in the
all regression models. Besides, the coefficients on size do not vary in terms of sign and the magnitude. The
positive association of size with leverage indicates that the relationship between size and leverage is not negative
as predicted by pecking order theory but positive as hypothesized by trade-off theory. In others words, as large
firms have less asymmetric information, they prefer to issue debt more often in comparison with the smaller
firms. Our results are consistent with the several studies on international markets (Booth et al., 2001; Bauer,
2004; Deesomsak et al., 2004; Eriotis et al., 2007; Jong et al., 2008; Marsh, 1982; Rajan & Zingales, 1995;
Serrasqueiro & Rogao, 2009; Zou & Xiao, 2006), as well as studies on Turkey (Bayrakdaroglu et al., 2013;
Durukan, 1997; Gonenc, 2003; Sayılgan et al., 2006).
Tangibility is significant and positive when LTD/TA and TD/TA is used as proxy for leverage. When STD/TA is
used as the measure for leverage, tangibility is insignificant except model-2, in which tangibility has negative
and significant coefficient. Given that tangibility and long-term debt has a robust, significant, and positive
relationship, it seems that Turkish firms with higher tangibility prefers to borrow long term debt in order to
match their maturities. The positive coefficients also shows that the models offered by, Jensen & Meckling (1976)
and Myers (1997) are empirically valid for Turkey. Other studies generally report a negative coefficients on
tangibility for Turkish firms (Bayrakdaroglu et al., 2013; Booth et al., 2001; Gonenc, 2003; Sayılgan et al., 2006).
The studies reporting a negative association between leverage and tangibility generally relate this inverse
relationship with the lack of sufficient long-term capital sources in Turkey (Karadeniz et al., 2009) or lack of
fixed asset to collateralize (Bayrakdaroglu et al., 2013). However; with a recent data (2009-2016), we see that
Turkish firms with a higher amount fixed asset can access higher amount of debt, which is consistent with the
capital structure theories.
Volatility provides significant coefficients in only three models. Because of its low effect size and poor state of
significance, we conclude that volatility is not among the important determinants of the capitals structure. On the
other hand, the negative association between volatility and leverage is consistent with both theory and other
empirical evidences on Turkey (Durukan, 1997).
Finally, our results show that liquidity has an inverse and significant relationship with the leverage for Turkish
market. Besides, the impact of liquidity is robust because it is significant for eight out of nine regression. This
result provides the support for pecking order theory which argues that firms with higher liquidity should use its
internally generated cash rather than borrowing debt. Our findings is consistent with the results of Berger et al.
(1997), Chang et al. (2009), and Titman & Wessels (1988). The studies testing the relationship between liquidity
and leverage for Turkish market are not very large in number. To the best of our knowledge, only Ata & Ag
(2010) examine the effect of liquidity on leverage and find a negative relationship. In this sense, our results are
in line with their results.
Overall, we can make three main conclusion. First, as it is straightforward from the Table 6, the capital structure
decisions of non-financial firms in Turkey are mostly consistent with the hypothesis of pecking order theory
rather than trade-off theory. The empirical results support the trade-off theory only in the size context. Secondly,
as the higher adjusted R squares and higher level of significant relationship shows, the determinants offered by
previous literature and financial theory are able to explain the total debt ratio and long-term debt ratio better than
the short term ratio for Turkish firms. Third, liquidity, which is not well examined for Turkish market as a
determinants of capital structure, is negatively related with the leverage ratio, which provides further support for
the pecking-order theory.
8. Conclusion and Suggestions
In this study, we examine whether the capital structure’s determinants offered by the financial theories and
previous empirical studies are able to explain the capital structure decisions of non-financial firms in Turkey. For
measuring leverage, we use three proxies: long term debt ratio, short-term debt ratio, and total debt ratio.
Profitability is measured with EBIT/total asset, ROA, and ROE while volatility is measured using standard
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deviation in the percentage change in EBIT, ROA, and ROE. The proxies for growth, non-debt tax shield, are
percentage change in sales and deprecation over total asset respectively. Tangibility is measured with fixed asset
scaled by total asset and size is measured by the natural logarithms of total asset. Finally, the liquidity is
measured by current asset over current liability. We build nine different regression models based on these proxies
and check whether the results are robust to change in the proxies of leverage, profitability, and volatility. Our
results show that profitability, non-debt tax shield, size, tangibility, and liquidity are significant determinants of
the capital structure while growth and volatility are not significantly related with the leverage. We find a higher
coefficient on non-debt tax shield in comparison with the previous empirical studies on Turkey. Besides, we find
that NDTS is negatively associated with long-term debt and positively associated with short-term debt. Moreover,
unlike the previous empirical studies on Turkey, we find a positive relationship between tangibility and leverage.
Overall, capital structure decisions of firms in Turkey are consistent with the hypothesis of pecking order theory
rather than trade-off theory except for size. Size is found to be positively related with the leverage, which
supports the trade-off theory rather than the pecking order theory. Given that models in which leverage is
measured by total debt or long-term debt have higher adjusted R squares, determinants offered by the previous
literature are able to explain total debt and long term debt rather than short-term debt.
This study has two main limitations. First, we exclude firms having missing data on any variable in years
between 2009 and 2016. This causes the econometrical and methodological concerns (such as small sample size
or survivorship bias) as well as prevents us from presenting an overall capital structure portrayal for firms in
Turkey. Second, our analysis includes only the firms in Turkey. Therefore, we may not make a proper
comparison with other emerging and developed markets. Of course, we compare our results with the previous
studies on the different markets; however; the comparison may be ineffective since the studies differ in time
frame. Therefore, further research may include several emerging and developed markets in order to examine any
differences among the capital structure of the countries. Besides, given that there are various proxies for
measuring the possible determinants of capital structure, a structural equation model (SEM) may be applied to
test the theoretical framework.
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Note 1. Warner (1977) reports that direct cost of bankruptcy is approximately 1% of the market value of the firm
before it went bankruptcy and it even decreases further as the size of firm increases.
Note 2. Altman (1984) finds that on average the total cost of bankruptcy is between 7% -11% of the firm value
measured up to three years before the bankruptcy and it usually exceeds 20% of firm value measured
immediately before the bankruptcy. Besides, the firms with smaller size are more affected by the bankruptcy
cost.
Note 3. Of course, we also use observations in 2008 as well since some of our variables are defined as
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Note 4. As stated at section 3.8, we are not able to include “uniqueness” because research and development cost
is not available.
Note 5. However, σ(∆ROE) are not highly correlated with the other volatility proxies. Correlation between ROA
and EBIT/TA is higher than the correlation between ROE and EBIT/TA as well as the correlation ROE and
ROA.
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