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Abstract

The purpose of this paper is to investigate the firm level determinants of capital structure of Egyptian publicly traded
non-financial firms. The study investigates the firm level determinants of capital structure of Egyptian companies
utilising data from the financial statements of 62 listed companies over the time period from 2003 to 2016. The study
investigates whether the capital structure decisions in Egypt are closer to the assumptions of Trade-Off Theory, of
Pecking Order Theory or of the Agency Cost Theory. The empirical evidence obtained allows us to conclude that
Trade-Off and Pecking Order Theories are the most theories to describe the financial behaviour of the Egyptian
companies' choice of capital structure whereas there was little evidence to support the agency cost theory.
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1. Introduction

Capital structure is one of the most crucial subjects in finance field, and the most widely researched topic
academically as well as professionally. As the way a firm is financed is very important to investors, directors,
stakeholders and all parties interested in the firm; because of the direct impact financing decisions have on the firm’s
value. The literature on corporate capital structure and its determinant is very famous with its three theories; its
foundation can be traced to the work of Modigliani and Miller (1958; 1963). Starting with the assumption of perfect
markets, Modigliani and Miller (1958) state that the use of either debt or equity funding in financing decision are not
relevant to increase the market value of the firm. From this proposition, a series of both theoretical and empirical
investigations have been developed resulting in a well corroborated theory in financing a firm’s assets.

There’re mainly three theories explaining the capital structure: Trade-off Theory, Pecking Order Theory
(Information Asymmetry), and Agency Cost Theory (Free Cash Flow). These theories are known as traditional
theories of capital structure; each offers distinctive explanation for corporate financing than the other two theories.
The Trade-off Theory assumes the existence of an optimal capital structure; it focuses on the trade-off between
marginal benefit of debt (debt tax shields or tax saving) and the marginal cost of debt (bankruptcy costs). On the
other hand, the Pecking Order Theory assumes hierarchal financing decisions first the use of internal financing
sources, and then the firm seeks external financing from debt if the internal sources are less than the investments
requirements, and at last the use of equity as the last source. The Agency Cost Theory proposes that, debt represents
a fixed obligation that must be met by the firm as the debt interest and principals have to be paid. It’s assumed that
these obligations prevent managers from the over consumption of the firm’s financial resources, as it take over the
firm’s free cash flow if exists.

Traditionally, majority of researches focused on only the firm’s attributes in their analysis of the corporate capital
structure determinants such as Miller (1977), Qureshi (2009), Sheikh and Wang (2011), and Titman and Wessels
(1988). In the meantime, while explaining the corporate capital structure researchers classify the determinants of
capital structure into three attributes; firms’ attribute, industry’s attributes and country’s attributes (Jong et al., 2008).

As developed countries have better economic, legal, and financial systems, they provide companies operating within
a better, easier and cheaper access to external finances sources. On the other hands, it is very essential to study the
capital structure in Egypt in order to examine whether there are differences or similarities between capital structure
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decisions in Egypt as an emerging market and the capital structure decisions of both developed and developing
countries.

The importance of this study is that, financing decisions have a direct influence on the firm’s value; also, to the best
of our knowledge there are a few researches and studies that have been conducted on capital structure in developing
countries, thus this research will enrich the subject. The study also attempts to boost the understanding about the
capital structure behaviour of the firms in developing countries by taking Egypt as a sample case. For such purpose, a
panel data set (2003-2016) of 62 listed non-financial firms resulting in 868 observations has been developed.

Confirming earlier studies in emerging countries specifically Middle East countries (Omet and Mashharawe, 2004;
Qureshi, 2009; Sheikh and Qureshi, 2014; Abdulla, 2017; Kumar, Colombage & Rao, 2017), the results display that
firms prefer the use of equity financing their projects and debt is easily available for experienced firms with
preference of the use of short-term debt over long-term debt. Further, these firms follow a mix of two capital
structure theories: trade-off theory and pecking order theory; while little evidences support the agency cost theory.
Moreover, the study contributes to the literature in general and specifically in Egyptian context.

2. Literature Review and Hypotheses Development
2.1 Theories of Capital Structure

Starting with the famous paper of Modigliani and Miller (1958), stating that the choice of equity and debt is
irrelevant; assuming that capital markets are perfect where insiders and outsiders share free access to information, no
transaction cost, bankruptcy cost and no taxation exist; thus, internal and external funds can be perfectly substituted.
They brought up the direction that such theories followed on revealing under what conditions capital structure is
irrelevant. They also provided evidence that in perfect capital markets, the choice between debt and equity financing
has no significant effect on the firms’ value. Thus, financial managers should not be concerned about the proportion
of debt and equity; as any combination will be very similar to another. Several studies have examined the empirical
validity of the theories of capital structure, there’s no universal well accepted theory within the developed economies
context and no reason to expect one (Myers, 2001). This is may be due the fact that the orientation of each theory is
different.

The trade-off theory (Modigliani and Miller, 1963, Schwarz and Aronson, 1967, and Gupta, 1969) is one of the most
three influential theory of capital structure, it focuses on the trade-off between debt tax shields or tax saving and
bankruptcy costs; and assuming the existence of an optimal capital structure. It emerged from ceasing the assumption
of absence of bankruptcy costs in the MM theory by some studies, stating that when the net tax advantage of debt
financing and the leverage related costs such as bankruptcy are balanced, optimal capital structure exists.

The pecking order theory introduced by Donaldson 1961 is based mainly on two prominent assumptions. First the
information asymmetry, as managers are better informed about their own firm’s prospects than outside investors.
Second, managers acts in the best interest of existing shareholders. So, the pecking order theory assumes hierarchal
financing decisions (Myers, 1984); first the firms use internal sources of financing, and then seek external sources of
financing from debt if the internal sources are less than the investments requirements, and at last use the equity as the
last source. The pecking order theory assumes that; if the firm is profitable enough to substitute debt financing by
internal sources of financing through the use of accumulated retained earnings, this doesn’t mean that the firm can
reach the maximum debt ratio. Also, it assumes the existence of both market inefficiency, and asymmetric
information in the financial markets, that’s why a firm will have no well-defined target capital structure under this
theory. These imperfections influence corporate finance policy.

On the other hands, the Agency Cost Theory is concerned with the relationship between the principal (shareholders)
and the agent of the principal (managers); it states the relationship and conflicts between the shareholders and the
firm’s manager that arises from financing with risky debt; by minimising costs arising from such conflicts an optimal
capital structure can be determined. This theory (Jensen and Meckling, 1976) proposes that, debt represents a fixed
obligation that must be met by the firm as the debt interest and principals have to be paid. It’s assumed that these
obligations prevent managers from the over consumption of the firm’s financial resources, as it take over the firm’s
free cash flow if exists.

Hams and Raviv (1991) state that it’s very crucial that empirical studies focus on testing particular models or classes
of models while attempting to detect the most important determinants of capital structure in given environments.
Also, Gleason et al. (2000) argue that legal and tax environment, the economic system, as well as technological
capabilities all influence the capital structure of retailers in the 14 European countries they have examined. As
majority of capital structure theories are based on data from developed countries mainly from the United States,
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while few studies provide evidence from developing countries. It is important to identify factors affecting those
decisions since capital structure is very crucial to back up a firm’s financial and operating decisions. To identify
these factors; three main groups have been defined based on the implicit effects of these variables; these groups of
factors are: firm specific factors, industry specific factors, and country specific factors. This paper focuses mainly on
the firm specific determinants of capital structure. Since firm-specific factors do not follow a particular direction of
relationship with leverage. Many studies reveal diverse results, thereby providing mixed yet confusing evidence
about capital structure decisions.

Firm-specific factors include several factors each have many proxies discussed in numerous studies, while the most
common factors that have been used in almost every studies about capital structure determinants are: profitability of
the firm, size, tangibility, liquidity, growth, business risk, and financial flexibility.

Egypt is one of the most diversified economies in the Middle East, and one of the top haven for emerging market,
this motivates studying capital structure to examine the effect of firm level determinants of capital structure.
Conforming to the results of Eldomiaty (2007) in his study in Egypt, he shows the relevance of both the trade-off and
pecking-order theories. However, these results are not similar to the findings of Omet and Mashharawe’s (2004),
who studied the determinants of capital structure in Jordan, Kuwait, Oman, and Saudi Arabia for the period
1996-2001. They imply that the pecking-order theory is relevant even in Middle East countries, such as Jordan,
which had the lowest level of long-term debt among the other Gulf countries, implying that the trade-off theory is not
relevant.

To sum up, only few papers have investigated the capital structure of Egyptian firms from different points; what was
unnoticed and what our paper aims to achieve is a complete inclusive view of the whole picture of determinants of
capital structure in Egypt.

2.2 Development of Hypotheses and Determinants of Capital Structure

The hypotheses development is built on two arguments. First, the expectation of similar results as those from studies
conducted in Middle East countries, sharing similar institutional characteristics. Second, taking into considerations
the results of research conducted by Eldomiaty, (2007); we investigate the three theories over a period of fourteen
years prior and post to the financial crisis although we predict the dominance of both the trade-off theory and the
pecking order theory based on the results found by Eldomiaty, (2007).

For profitability, according to proposition of the trade-off theory there’s a positive relationship between profitability
and leverage; Urn (2001) states that higher levels of profit lower the probability of bankruptcy giving rise to higher
incentives to use tax shields, thus leading to a higher level of debt. Whereas a negative relationship between debt and
profitability is consistent with the pecking order theory such relationship has been found in studies conducted in the
Gulf countries (Omet and Mashharawe, 2004; Ayyash et al., 2013; Farooq, 2015). The reason behind this negative
relationship is that highly profitable firms prefer to use their retained earnings and consequently do not need external
funding, as shown by Bevan and Danbolt (2002), Rajan and Zingales (1995) and Titman and Wessel (1988). The
above arguments lead to the following hypothesis:

H1: There is a significant relationship between leverage and Profitability.

The pecking-order theory suggests that size of the firm will negatively affect leverage because large firms have more
internal funds and thus need less external funding (Titman and Wessel, 1988). On the contrary, a positive
relationship between leverage and size proposed by the trade-off theory, Rajan and Zingales (1995) argue that the
size of the firm can be viewed as an inverse proxy for bankruptcy. As leverage increases with size, the chance of
bankruptcy decreases. The same argument has been confirmed by Barclay et al. (1995) and Bevan and Danbolt
(2002), and in Gulf countries by Omet and Mashharawe (2004). The above arguments lead to the following
hypothesis:

H2: There is a significant relationship between leverage and size.

With regards to tangibility; the three capital structure theories agreed upon a positive relationship between tangibility
and leverage, since tangible assets can be used as collateral. Titman and Wessel (1988) and Walsh and Ryan (1997)
find evidence for these predictions. Although the pecking-order theory predicts that leverage is positively influenced
by tangibility, yet there is no empirical evidence for this from the Gulf countries.

H3: There is a positive relationship between leverage and tangibility.

With regards to liquidity The trade-off theory suggests a positive relationship between liquidity and leverage, due to
the fact that the trade-off theory proposes that firms with higher liquidity ratios should borrow more in order to be
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able to meet their current contractual obligations when it is due (Rajan and Zingales, 1995). On the other hands, both
pecking order and agency cost theories suggest a negative relationship between liquidity and leverage, as firms with
higher liquidity prefers to use internal sources of finance (i.e. retained earnings) while financing its new investments
(in regards to the pecking order theory). Additionally, the agency cost theory justifies the negative relation by the
potential conflict between shareholders and debtholders (Jensen and Meckling, 1976; Myers, 2001; Ramadan, 2009).
However, major empirical studies showed negative relationship between liquidity and debt ratios (Deesomsak et al.,
2004; Mazur, 2007; Viviani, 2008); such negative relationship may possibly be the outcome of excessive liquidity
maintained by the firms which encourage managers to consume more than the optimal level of perquisites.

H4: There is a significant relationship between leverage and liquidity.

As firms with high growth opportunities have greater bankruptcy and agency costs, those firms can be unwilling to
use high amounts of debt in order to avoid the likelihood increase of bankruptcy Myers (1984). That’s why; the
financial managers of those firms may not choose debt as the first financing option. Both trade-off and agency cost
theories propose that growth opportunities have a negative impact on leverage, because the intangible assets (growth
opportunities) cannot be collateralised (Myers, 2001; Sheikh and Wang, 2011). Conforming to the trade-off theory,
firms with greater growth opportunities have a lower level of debt, given that greater investment opportunities
increase the possibility of agency problems between shareholders and creditors, because the former have a great
incentive to underinvest (Myers 1977). On the contrary, the pecking order theory proposes that growth opportunities
should have a positive influence on debt (Myers, 1984). Due to the asymmetric information assumption between
managers and outside investors and the firms with higher growth opportunities than the owned assets (specifically
small firms) involves a higher demand of debt finance. That’s why the pecking order theory proposes for a positive
relationship between growth opportunities and debt level (DeAngelo and Masulis, 1980; Jensen, 1986; Myers, 1984;
Myers and Majluf, 1984).

H5: There is a significant relationship between leverage and growth opportunities.

ElKelish and Marshall (2007) argue that business risk has a negative significant relationship with leverage. However,
several studies have shown negative relationship between risk and capital structure, that is a firm’s leverage is
decreased when risk increaes (Eldomiaty, 2007; Sheikh and Wang, 2011; Low and Chen, 2004; Abor and Biekpe,
2009; Al-Najjar and Taylor, 2008; Chung, 1993; Heshmati, 2001).

The existence of a negative relationship between risk and capital structure supported by the trade-off theory that
suggest that risky firms or high probability of default firms should not be levered (Wiwattanakantang, 1999; Titman
and Wessels, 1988). This may be due to the fact that the increase in business risk potentially is associated with
increase in bankruptcy risks (Burgman, 1996). The results of some empirical studies showed a positive relationship
between risk and long-term debt (Nguyen and Ramachandran, 2006; Kaur and Rao, 2009). Jordan et al. (1998)
concluded that the positive relationship between risk and market value of debts when market has a higher growth.

H6: There is a negative relationship between leverage and business risk.

Marsh (1982) argues that financial flexibility of a firm affects the firm’s target debt ratio. Both the trade-off theory
and the pecking order theory suggest a negative relationship between financial flexibility of the firm and the level of
leverage. This is due to the fact that managers of more profitable firms prefer the use of internal funding over
external sources of finance (Myers and Majluf, 1984). Beattie et al. (2006) propose that by increasing the financial
flexibility of firm; these firms tend to have less debt and avoid the need for external financing. Furthermore, other
researchers concluded that financial flexibility is a key determinant of optimal capital structure, which is consistent
with the trade-off theory (Graham and Harvey, 2001; Brounen et al., 2005). However, Eldomiaty (2007) did not
observe any relationship between financial flexibility of firms and capital structure.

H7: There is a negative relationship between leverage and financial flexibility.
3. Description of Data and Methodology
3.1 Data

The study uses annual data of non-financial listed companies in the Egyptian Stock Exchange during the period
2003:2016 through 3 stages; first we take the whole 14 years, then we measure from 2003 till 2008 and from 2009
till 2016 as a way to investigate the effect of the financial crisis as well as the effect of the revolution and the
subsequent political and economic crisis in Egypt. We exclude the financial companies and the banking sector due to
the uniqueness of their capital structure and the strict legal requirements for their financing choices (Gaud et al.,
2005) in line with most previous literature. The Egyptian Stock Exchange has 251 listed companies in 2016
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representing 17 different sectors. The majority of companies are in the food and beverage and the industrial goods
and services sectors. Our final sample consists of 62 Egyptian companies was obtained for a period of 14 years
resulting in 868 observations and covering 12 industries, the Table 1 summarises the classification of firms across
the various industries. The main source for the data used is the Egyptian Stock Exchange (EGX) and the Egyptian
Financial Regulatory Authority (EFRA) as they contain the authorized information for listed companies as well as
the different Industries.

Table 1. Classification of the used sample of listed companies

Sector No. of Firms in the Sector
Basic Resources 2
Chemicals 3
Construction and Materials 4
Oil and Gas 2
Food and Beverage 16
Healthcare 8
Media 1
Industrial Goods and Services 12
Personal and Household products 8
Technology

Travel and Leisure

Real Estate and Housing 4
Total 62

Note: This table presents the industrial classification of the firms listed in Egypt Stock Exchange and included in the
sample

3.2 Empirical Models
The main model to investigate the impact of firm level determinants of capital structure is as follow:

Lit = Boit + BLFPROF.; + B,FSIZE, -+ BsFTANG, + B4FLIQ.;+ BsFGRO.; -+ B¢FBRISK; + B,FFLEX, (+ &
L is @ measure of leverage taken as TD/TA (Rajan and Zingales, 1995; Titman and Wessel, 1988); and SD/TA
(Chung, 1993; Booth, Aivazian & Demirguc-Kunt 2001; Shumway, 2001; Fama and French, 2002; Colombo, 2001;
Bevan and Danbolt 2002) for firm (i) at time (t); &;. is the random error.

We use seven key firm level determinants of capital structure as in previous studies: profitability, growth, size,
tangibility, liquidity, business risk, and financial flexibility. The measure of each of these variables are shown in
Table 2 which summarizes the firm level capital structure determinants examined in this study, the ratio or proxy for
each determinant, and the previous related studies support the use of each measure.

Table 2. Measures of the firm level determinants of capital structure

Determinant of Measure Empirical Evidence / Support

Capital

Structure

Profitability Earnings before Al-Ajmi et al. (2009); Kaur and Rao (2009); Nunkoo and Boateng (2010);

FPROF. interest, taxes and Zhang (2010); Rajan and Zingales (1995); Michaelas et al. (1999); Fama
depreciation over and French (2002); Cassar and Holmes (2003); Sogorb-Mira (2005);
total assets Mazur (2007); Daskalakis and Psillaki (2008); Antoniou et al. (2008);
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AEBITDA:

Frank and Goyal (2009); Chakraborty (2010); Arvanitis et al. (2012); Van
Caneghem and Van Campenhout (2012).

Size Natural logarithm of Michaelas et al. (1999); Sogorb-Mira (2005); Nguyen and Ramachandran
FSIZE total assets (2006); Antoniou et al. (2008); Abor and Biekpe (2009); Al-Ajmi et al.
LnAssets, (2009); Bevan and Danbolt (2000); Crnigoj and Mramor (2009); Pathak
(2010); Zhang (2010); Sheikh and Wang (2011); Titman and Wessels
(1988); Hall et al. (2004); and Chakraborty (2010).
Tangibility Fixed assets to total Michaelas et al. (1999); Antoniou et al. (2008); Sogorb-Mira (2005); Abor
FTANG. assets and Biekpe (2009); Bevan and Danbolt (2000); Frank and Goyal (2009);
FATA, Chakraborty (2010); Cortez and Susanto (2012); Arvanitis et al. (2012);
Moosa et al. (2011); Nguyen and Ramachandran (2006); Al-Ajmi et al.
(2009); Karadeniz et al. (2009); Crnigoj and Mramor (2009); Sheikh and
Wang (2011).
Liquidity Current Ratio Bradley et al. (1984); Kaurand Rao (2009); Mazur (2007); Pathak (2010);
FLIQ. CRt Sheikh and Wang (2011); Alom (2013).
Growth Growth of Total Michaelas et al. (1999); Sogorb-Mira (2005); Nguyen and Ramachandran
FGRO. Asstes (2006); Al-Ajmi et al. (2009); Bevan and Danbolt (2000); Crnigoj and
A%TAL Mramor (2009); Pathak (2010); Odit and Gobardhan (2011).
Business Risk  Percentage change of Michaelas et al. (1999); Sogorb-Mira (2005); Nguyen and Ramachandran
FBRISK Earnings before (2006); Al-Ajmi et al. (2009); Bevan and Danbolt (2000); Crnigoj and
Interest and Taxes to Mramor (2009); Pathak (2010); Odit and Gobardhan (2011).
Total Assets
A%EBITTAt
Financial The Expected effect Graham and Harvey (2001); Brounen et al. (2005); Eldomiaty (2007);
Flexibility of Retained Earnings  Al-Ajmi et al. (2009); Bokpin (2009).
FFLEX. REAt+1
4. Results

This section first presents the descriptive statistics, correlation matrix, and VIF results; then discusses the main
results; and finally compares these results with those found in Middle East and emerging countries.

4.1 Descriptive Statistics

Table 3 presents the descriptive statistics over the three ranges of time; from these results, we can conclude the

following:

Table 3. Descriptive statistics

Variable Mean Median Std. Dev. Min.  Max Skewness  Kurtosis
Period 2003:2016

Total Debt to Total Assets 0.46 0.44 0.28 0.002 1.05 0.17 -0.74
Long-Term Debt to Total Assets 0.08 0.02 0.17 .001 098 557 17.02
Short-Term Debt to Total Assets 0.38 0.36 0.22 0 099 0.92 3.55
Profitability 0.21 0.13 0.24 -0.38 153 164 3.70
Size 20.25  20.10 1.68 13.28 25.28 0.17 0.24
Tangibility 0.28 0.25 0.21 .0004 090 071 -0.21
Liquidity 2.60 2.46 1.41 0.27 786 164 2.38
Growth 0.13 0.04 0.55 -0.89 9.83 9.54 13.48
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Business Risk -0.048  -0.041 1.433 -8.22 8.48  0.078 11.25
Financial Flexibility 0.029  0.011 0.17 -1.037 0.735 -2.85 16.36
Period 2003:2008

Total Debt to Total Assets 0.49 0.50 0.28 0.002 1.003 -0.03 -0.45
Long-Term Debt to Total Assets 0.08 0.02 0.17 011 0.98 5.99 14.13
Short-Term Debt to Total Assets 0.40 0.39 0.21 0 0.99 -0.02 -0.62
Profitability 0.22 0.15 0.23 -0.34 148 1.46 3.15
Size 19.92  19.80 1.74 1328 25.28 0.12 0.63
Tangibility 0.31 0.2 0.23 0.001 .90 0.51 -0.55
Liquidity 1.77 1.38 1.21 027 7.78 2.01 4.56
Growth 0.15 0.06 0.47 -0.61 471 1.86 4.32
Business Risk 0.07 0.02 1.27 -7.07 8.46 0.04 13.69
Financial Flexibility 0.05 0.02 0.17 -1.02  0.73 -2.71 9.74
Period 2009:2016

Total Debt to Total Assets 0.44 0.39 0.28 0.02 1.05 0.33 -0.82
Long-Term Debt to Total Assets 0.08 0.02 0.17 0.01 0.07 5.18 38.76
Short-Term Debt to Total Assets 0.36 0.33 0.22 0.001 0.84 0.71 0.76
Profitability 0.20 0.12 0.24 -0.28 153 1.78 4.17
Size 2049 2041 1.58 1699 2481 031 -0.28
Tangibility 0.25 0.22 0.19 0.000 0.83 0.79 -0.07

4

Liquidity 2.13 1.59 1.53 0.31 7.86 141 1.37
Growth 0.11 0.03 0.61 -0.89 9.83 10.57 17.20
Business Risk -0.14 -0.11 1.54 -8.22 841 0.15 1.54
Financial Flexibility 0.01 0.01 0.18 -1.04  0.58 -3.00 14.89

Notes: This table reports the descriptive statistics, i.e. mean, median and standard deviation for our dependent and
independent variables; the dependent variable is leverage measured as total debt over total assets and short-term debt
over total assets; growth is measured as annual asset growth; size is natural log of total assets; profitability is
measured as earnings before interest, taxes and depreciation to total assets; tangibility is measured as net fixed assets
over total assets; liquidity is measured by the current ratio; business risk is measured as the percentage change of
earnings before tax; financial flexibility is measured as the expected effect of retained earnings.

e For the period 2003:2016; the average total debt to total assets is 46%, and the average short-term debt to total
assets is 38%. It can also be seen that Egyptian companies have an average rate of profitability 21%, tangibility
rate of 28%, growth rate of 13%, and a high liquidity of 2.60 averages.

e For the period from 2003:2008; the percentage of capital structure shown in this range of time has slightly
increased to 48.6% for total debt to total assets, and 39.5% for the short-term debt to total assets. The average
rate of profitability changed to be 22%, tangibility rate become 31.1%, growth rate increased to be 15%, while
the liquidity average slightly declined but still high liquidity at 1.77.

e For the period 2009:2016; the percentage of capital structure shown in this sample has slightly declined to
43.8% for total debt to total assets, and 35.6% for the short-term debt to total assets. The average rate of
profitability changed to be 20%, tangibility rate become 25%, growth rate declined to be 11%, while the
liquidity average slightly declined but still high liquidity at 2.13.

The percentage of capital structure shown in the sample is relatively low around 45% for total debt to total assets,
37% for the short-term debt to total assets, and 8% for long-term debt to total assets. These percentages highly reveal
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that the financial managers in Egypt prefer to choose equity over debt as their first source of finance, then short-term
loans over long-term ones, and the use of long-term debt comes as the last financing choice. Thus we focus only on
both total debt to total assets and short-term debt to total assets as measures for capital structure.

The results of the descriptive statistics reflect that, over the fourteen-year time period, and after the division of this
period into the three mentioned ranges of time, the financing behaviour of the managers in Egypt doesn’t seem to
change under crisis period from normal conditions. Under the three ranges of time, the financial managers in Egypt
prefer the internal source as their first financing option, then the use of external funds preferring the use of short-term
debt over the long-term debt.

In the descriptive analysis, it is apparent that few variables show a high level of both skewness and kurtosis. A
skewness value of #1.96 and a kurtosis value of 32 are required for data to be considered normal (Abdul Rahman &
Ali, 2006). The descriptive results show that dependent variables (total debt to total assets and short-term debt to
total assets) are normally distributed. On the other hands, the majority of the independent variables are normally
distributed. Therefore, the important assumption of normality is not well satisfied. This is, however, expected in such
types of studies as this one (Abdul Rahman & Ali, 2006).

Tables 4 and 5 report the correlation matrix; whereas table 6 presents the VIF results using the total debt to total
assets a dependent variable and the short-term debt to total assets as a dependent variable respectively. The pairwise
correlation seems to be low between the explanatory variables so the possible problem of multicollinearity is
eliminated. According to Leahy (2000), a possible multicollinearity problem is initiated from a correlation
coefficient of 0.8; whereas Hair et al. (1995) and Gujarati (2003) recommended that correlation coefficient above
0.70 is considered the threshold at which multicollinearity concerns might be threatening for the regression analysis.
None of these correlations were significant; since the correlations are lower than 0.70.

Also, the VIF results presented in table 6 indicate that the regression equation is free of multicollinearity under all
the three ranges of time as VIF is less than 5.

Table 4. Pearson correlation coefficients TD/TA as constant
Variables TD/TA FPROF. FSIZE FTANG FLIQ. FGRO. FBRISK FFLEX.
Period 2003:2016

TDITA 1 0.14 0.109 -0.03 -045 0.02 -0.05 -0.018
FPROF. 1 -0.15 -0.02 -0.05 -0.03 0.07 -0.10
FSIZE 1 0.21 -0.21  0.10 -0.05 0.17
FTANG. 1 -0.12  -0.03 0.02 0.08
FLIQ. 1 -0.01 0.03 -0.001
FGRO. 1 0.01 0.04
FBRISK 1 0.01
FFLEX. 1
Period 2003:2008

TDITA 1 0.20 0.03 -0.15 -0.53 -0.04 -0.04 -0.29
FPROF. 1 -0.06 -0.01 -0.11  -0.09 0.09 -0.29
FSIZE 1 0.31 -0.20 0.22 -0.04 0.23
FTANG. 1 -0.17  -0.02 0.04 0.08
FLIQ. 1 0.08 0.04 0.08
FGRO. 1 0.02 0.06
FBRISK 1 0.02
FFLEX. 1

Period 2009:2016
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TDTA 1 0.09 020  0.03 -0.44 004  -0.06 -0.16
FPROF. 1 021  -0.05 003 0002 0.0 -0.04
FSIZE 1 0.17 028 004  -0.09 0.18
FTANG. 1 010 -005 004 0.07
FLIQ. 1 003 002 -0.01
FGRO. 1 0.003 0.02
FBRISK 1 0.01
FFLEX. 1

Note: the constant here is total debt to total assets. The table represents the pairwise correlation between the
dependent and the independent variables.

Profitability found to have a non-significance correlation with leverage under the use of both measures of capital
structure and under the three yearly ranges; same non-significance correlation were found in earlier studies (Omet
and Mashharawe, 2004). Also, results show that size and tangibility are negatively related to profitability while
growth is positively related to profitability. This may imply that larger firms in Egypt tend to have lower profitability
levels, and profitable firms in Egypt tend to have less tangible assets. Also, the profitability, tangibility and growth
variables have a positive correlation with short-term debt; and size has a negative correlation with short-term debt
and total debt ratios. This implies that (1) Firms with high tangible assets levels, and growing firms tend to rely more
on short-term debt. (2) Large and profitable firms are less likely to use short-term debt and tend to use less debt
overall.

Moreover, the liquidity and business risk variables showed a negative relation with both total debt and short-term
debt over all the three years ranges which implies that companies with higher liquidity and higher risk tends to use
less debt overall. Also, financial flexibility showed negative relation with both total debt and short-term debt, which
implies that companies prefer the use of internal source of finance over the use of debt.

Table 5. Pearson correlation coefficients for STD/TA as constant
Variables STD/TA FPROF. FSIZE FTANG FLIQ. FGRO. FBRISK FFLEX.
Period 2003:2016

STD/ITA 1 0.16 -0.06 0.17 -0.41 0.02 -0.05 -0.04
FPROF. 1 -0.15 -0.02 -0.05 -0.03 0.07 -0.10
FSIZE 1 0.21 -0.21 0.10 -0.05 0.17
FTANG. 1 -0.12 -0.03 0.02 0.04
FLIQ. 1 -0.01 0.03 -0.01
FGRO. 1 0.01 0.04
FBRISK 1 0.01
FFLEX. 1
Period 2003:2008

STDITA 1 0.13 -0.21 0.35 -0.46 0.17 -0.05 -0.06
FPROF. 1 -0.06 -0.01 -0.11 -0.09 0.09 -0.29
FSIZE 1 0.31 -0.20 0.22 -0.04 0.23
FTANG. 1 -0.17 -0.00 0.04 0.08
FLIQ. 1 0.08 0.04 0.08
FGRO. 1 0.02 0.06
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FBRISK 1 0.02
FFLEX. 1
Period 2009:2016

STDITA 1 0.17 -0.08 0.06 -0.42 0.05 -0.08 -0.04
FPROF. 1 -0.21 -0.05 -0.03 0.002 0.10 -0.04
FSIZE 1 0.17 -0.28 0.04 -0.09 0.18
FTANG. 1 -0.10 -0.05 0.04 0.07
FLIQ. 1 -0.03 0.02 -0.01
FGRO. 1 0.003 0.03
FBRISK 1 0.01
FFLEX. 1

Note: the constant here is short-term debt to total assets. The table represents the pairwise correlation between the
dependent and the independent variables.

Table 6. Firm level determinants of cap

ital structure VIF results

VIF Test Results

Range of Time

Variable 2003:2016 2003:2008  2009:2016
Profitability 1.06 1.12 1.06
Firm Size 1.14 1.28 1.21
Tangibility 1.08 1.13 1.04
Liquidity 1.09 1.10 1.10
Growth 1.03 1.08 1.01
Business Risk 1.03 1.02 1.02
Financial Flexibility — 1.02 1.16 1.04
Mean VIF 1.06 1.13 1.07

Note: the regression equation is free of multicollinearity under all the three ranges of time as VIF <5.

4.2 Main Results

Table 7 presents the main regression results. Based on the OLS regression results, profitability, size, tangibility,
liquidity, growth, business risk, and financial flexibility all found to be statistically significant using either the total

debt to total assets or the short term debt to total assets as a dependent variable.

Table 7. OLS regression results of the firm level determinants of capital structure

Variables Equation 1 Equation2 ~ Equation3  Equation4 Equation5  Equation 6
TDITA STD/TA TDITA STDI/TA TDITA STDITA
2003:2016 2003:2008 2009:2016
Expected Sign
Coefficient 0.3 0.71 0.55 1.028 0.02 0.378
Constant
3.45 9.16 5.09 11.062 2.56 3.15
Sig. 0.001 0 0 0 0.01 0.002
FPROF.  Expected Sign  + + + + + +
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Coefficient 0.11 0.106 0.08 0.067 0.1 0.14
T 3.67 4.205 2.04 2.005 2.56 4.008
Sig. 0 0 0.04 0.046 0.01 0
Expected Sign  + + + + + +
Coefficient 0.01 -0.12 0.004 -0.022 0.02 -0.001
FSIZE 241 -3.26 0.8 -4.728 3.33 -0.168
Sig. 0.02 0.001 0.04 0 0.001 0.06
Expected Sign  + - + - + -
FTANG. Coefficient -0.09 0.197 -0.22 0.332 -0.02 0.1
-2.78 6.777 -5.55 9.761 -0.34 2.26
Sig. 0.01 0 0 0 0.07 0.024
Expected Sign - - - - - -
Coefficient -0.02 -0.021 -0.05 -0.048 -0.02 -0.16
FLIQ. -14.6 -14.973 -12.99 -13.95 -9.87 -10.017
Sig. 0 0 0 0 0 0
Expected Sign  + + + + + +
Coefficient 0.01 0.006 0.01 0.032 0.01 0.013
FGRO. 0.46 0.53 0.45 1.996 0.7 0.943
Sig. 0.065 0.092 0.065 0.047 0.002 0.08
Expected Sign - - - - - -
FBRISK Coefficient -0.04 -0.049 -0.01 -0.032 -0.05 -0.082
-1.24 -1.678 -0.27 -0.832 -1.34 -2.07
Sig. 0.014 0.094 0.019 0.06 0.018 0.04
Expected Sign - - - - - -
FELEX. Coefficient -0.07 -0.003 -0.12 -0.049 -0.07 -0.009
-6.02 -0.316 -4.94 -2.314 -4.63 -0.757
Sig. 0 0.02 0 0.02 0 0.05
Number of Observations 868 868 372 372 496 496
Adjusted R Square 0.850 0.500 0.793 0.675 0.738 0.465
Chi-Square 43.624 42.197 36.448 45.044 23.755 19.850

Chi-Square test for

. 0.00 0.00 0.00 0.00 0.00 0.00
independence P-value

Durbin Watson 2.229 2.038 1.978 1.924 2.413 2.143

Note: Regression Method used is (Enter); dependent variables are total debt to total assets and short-term debt to total
assets. D-W test significant at 2 per cent. Significance level is at 10%.

According to the developed hypothesis, there’s a significant relationship between profitability and leverage; the
trade-off theory proposes a positive significant relationship whereas a negative significant relationship is consistent
with the pecking order theory. The results show that there’s a positive significant relationship between profitability
and leverage (both total debt to total assets and short-term debt to total assets); the results are consistent the trade-off
theory and with findings reported by (Antoniou et al., 2002; Rajan and Zingales, 1995 and Al-Sakran, 2001) that
high profitable firms have lower bankruptcy risk and are more able to apply for and acquire more debt; whereas
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inconsistent with findings reported by (Bevan and Danbolt, 2002 and 2000; Pandey, 2001 and Booth et al., 2001) as
well as the G7 nations results (Rajan and Zingales, 1995), the UK(Bevan and Danbolt, 2002), China (Chen, 2004),
Jordan, Kuwait, Saudi Arabia and Oman (Omet and Mashharawe, 2004), the UAE (Ayyash et al., 2013) and the
MENA region (Farooq, 2015).

The size of the firm is hypothesized to have a significant relationship with total debt to total assets and positive
significant relationship with short-term debt to total assets. Both the trade-off and the agency cost theories propose a
positive significant relationship between leverage and firm’s size. While the pecking order theory proposes a
negative significant relationship between leverage. The results show that there’s a positive significant relationship
between firm’s size and total debt to total assets while a negative significant relationship with short-term debt to total
assets, The results are consistent with findings reported (Agrawal and Nagarajan, 1990; Hovakimian et al., 2004; Du
and Dai, 2005; Huang and Song, 2006; Eriotis et al., 2007; Al-Fayoumi and Abuzayed, 2009; Bae, 2009; Yu and
Aquino, 2009; Ezeoha, 2011). The explanation for such positive relationship is that due to the diversifications in
their resources, large firms tend to have less bankruptcy risk (Omet and Mashharawe, 2004); because of their low
probability of bankruptcy, creditors tend to provide them with more funding. Moreover, large firms are usually less
likely to be liquidated in financial distress cases (Ozkan, 2001). The positive relationship between size and leverage
measured as total debt to total assets found to be consistent with results in G7 countries (Rajan and Zingales, 1995),
Gulf countries (Omet and Mashharawe, 2004), Libya (Buferna et al., 2005), the UAE (Ayyash et al., 2013) and the
MENA region (Farooq, 2015).

Thus, we accept both the trade-off and the agency cost theories and reject the pecking order theory. On the other
hands, the negative relationship with short-term debt to total assets supports the fact that Egyptian companies prefer
the use of short-term debt over long-term debt as it’s a cheaper source of finance. This negative relation is consistent
with the pecking-order theory proposition that firm size negatively affect leverage because large firms have more
internal funds and thus tend to use less external sources of finance (Titman and Wessel, 1988).

Tangibility has been hypothesized to positively influence leverage, supported by the prediction of all of the capital
structure theories (trade-off theory, pecking order theory, and agency cost theory). The results show that there’s a
negative significant relationship between tangibility and total debt to total assets, whereas a positive significant
relationship with short-term debt to total assets. The result is consistent with findings from Rajan and Zingales
(1995), Titman and Wessels (1988), Dess and Robertson (2003), Chen (2004), Faulkender and Petersen (2006) and
Lemmon and Zender (2007); their results show a negative relationship between tangibility and total debt although
their other findings support trade-off and agency cost theories. Same results regarding tangibility was found by
Buferna et al. (2005) in their study on Libya although the findings support trade-off and agency cost theories; the
negative relationship with total debt to total assets may indicate that companies in Egypt may not tend to use their
fixed assets as collateral against debt. Whereas, the positive relationship with short-term debt may indicate that
companies in Egypt follow the aggressive policy in using short-term debt in financing their fixed assets.

Consistent with the developed hypothesis, the results show that there’s a negative significant relationship between
liquidity and leverage (both total debt to total assets, and short-term debt to total debt to total assets), This result is
relatively conforming with those of Omet and Mashharawe’s (2004) study, who investigate the determinants of
capital structure in Gulf countries (Saudi Arabia, Jordan, Kuwait and Oman) over the period 1996-2001. The
trade-off theory suggests a positive relationship between debt and liquidity while both the pecking order and the
agency cost theories propose a negative relationship between debt and liquidity. Therefore, we accept both the
pecking order and the agency cost theories; and reject the trade-off theory.

According to the developed hypothesis, there is a significant relationship between growth and leverage, mainly
positive with short-term debt. The pecking order theory proposes a positive significant relationship between debt and
growth, whereas a negative significant relationship between debt and growth is consistent with the agency cost
theory. The results show that there’s a positive significant relationship between growth and leverage (both total debt
to total assets and short-term debt to total assets), the result is consistent with the pecking order theory and the
proposed hypothesis. Omet and Mashharawe (2004) argue that high-growth firms need to borrow more to finance
this growth projects, their results show a positive relation between growth and leverage. Same results have been
observed also in China (Chen, 2004) and Gulf countries (Omet and Mashharawe, 2004).

Business risk has been hypothesized to have a negative influence on leverage using both measures (total debt to total
assets and short-term debt to total assets), as the three theories (trade-off theory, pecking order theory and agency
cost theory) have agreed upon a negative significant relationship between debt and business risk. The results show a
negative significant relationship which is consistent with Booth et al. (2001), De Jong et al. (2008) and Nadeem and
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Wang (2011). This may imply that the more variation in the earnings, especially negative, the more the probability of
financial woes because the firm may not be able to meet its financial obligations.

Consistent with the developed hypothesis, the results showed a negative significant relationship between financial
flexibility and leverage. The result is consistent with both the trade-off theory and the pecking order theory, and the
suggestion Myers and Majluf, (1984) that firms with high level of financial flexibility tend to choose a capital
structure that has a lower debt ratio as more profitable firms have less desire to external sources of finance. This
means that, from the descriptions of the theories above, and based on the sample used for the research, the Egyptian
companies conform to both the trade-off theory and the pecking order theory where financial flexibility was shown
to negatively affect firm capital structure.

From the regression results, it’s very obvious that neither the direction nor the significance have changed over the
three ranges of times. Therefore, the results indicate that the financing behaviour of the financial managers in Egypt
has been the same without any change over the studying period of time. However, the division of the 14 years into
three ranges of time; the results show a significant relationship between the dependent variables and the independent
variables. This may indicate that the neither the financial crisis (2008), nor the political and economic issues
(2011-2014) have an effect on the financial managers behaviour in Egypt.

4.3 Comparison Between Results From Egypt and Emerging Countries

Although the results of studies about determinants of capital structure in Middle East countries are considered to be
relatively old and out of date compared to this research, dividing the time period into three ranges allows us to
compare at least the period prior to financial crisis (2003:2008) to results found from Middle East. The most
comparable debt level to our results is in Oman and Jordan at 46.3 per cent and 37.7 per cent respectively (Omet and
Mashharawe, 2004). Some variables were found to be significant factors for capital structure in Gulf countries;
profitability, liquidity, size and growth opportunities are the same significant factors in in Egypt conforming to Omet
and Mashharawe (2004). Although, tangibility is an insignificant determinant in Kuwait, Oman and Jordan, it’s
significant in our results conforming to the results of Libya (Buferna et al., 2005). The only finding that are
inconsistent with the Gulf countries is the positive relationship between profitability and leverage.

The average leverage in Egypt seems to be relatively comparable to emerging countries such as Pakistan, Iran, Brazil
and Turkey as well as Gulf countries specially Jordan and Oman. Profitability and size are also significant in India,
Malaysia and Thailand (Booth and Aivazian, 2001). However, a significant negative relationship between tangibility
and leverage is observed in Malaysia, Brazil and India (Booth and Aivazian, 2001).

In summary, the determinants of capital structure and the debt level in Egypt are relatively close and comparable to
those of emerging countries, with similar institutional factors, indicating that these factors play a role in determining
the capital structure; although they might not directly affect the capital structure as explanatory variables, they have
influence on firm-level factors and hence financing decisions (Rajan and Zingales, 1995; Booth and Aivazian, 2001).

5. Conclusion

In this paper, we examine the firm level determinants of capital structure of non-financial firms in Egypt as a way to
determine which one of the main three theories of capital structure better describe the financing decisions in Egypt
for the period 2003-2016. The period has been divided into additional two ranges one prior to the financial crisis
(2003-2008) and the other post the financial crisis and during the political and economic issues that took place is
Egypt (2009-2016); in order to trace whether there has been any change in the preferences or the borrowing
behaviour in Egypt.

The findings reveal that profitability, size, tangibility, liquidity, growth, business risk and financial flexibility are
significant firm-level determinants. The sign and direction of profitability and size supports the trade-off theory,
while the sign and direction of liquidity and growth supports the pecking order theory; whereas the sign and direction
of business risk and financial flexibility supports both trade-off theory and the pecking order theory. This confirms
that capital structure theories are conditional. As expected, the results are in line with those of other Gulf countries,
although there are some differences compared to other developing countries, which supports the argument that
countries within same geographic area tend to share similar financing behaviour (Kumar, Colombage and Rao,
2017).

Our results suggest that neither the financial crisis happened in 2008 nor the political and economic issues that took
place in Egypt 2011-2014 affected the behaviour of the financial managers in Egypt whether positively or negatively.
Our results provide a comprehensive overview of the capital structure in Egypt; this information will be of use to
managers, shareholders and lenders. Future research can build on our study and extend it in several dimensions. Our
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empirical analysis can be extended using generalised methods of moments (GMM) model which we did not use
because of data limitations. Further research is needed on the capital structure of unlisted Egyptian companies, as the
focus has been mainly on listed companies.
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