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Abstract

The paper aims to investigate the factors affecting firm capital structure in the context of Vietnam. The research
sample includes 290 non-financial listed companies on Vietnamese stock market. This study applied Generalized
Method of Moments (GMM) to explain the research results. The paper investigates six factors influencing on firm
capital structure including return on assets (ROA), return on equity (ROE), firm size, tangible assets, risks, and
growth. The empirical results show that return on assets, tangible assets, risks, and growth have a statistically
significant positive effect on the firm capital structure while return on equity has a statistically significant negative
effect on the firm capital structure. In addition, when dividing companies into sectors, the study realized that
determinants of capital structure in some sectors are consistent with results for entire sample. Finally, firm size has
the same impact on capital structure in oil & gas companies and material companies whereas it is not statistically
significant for other companies. These evidences provide a new insight to managers on how to determine the
reasonable capital structure.
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1. Introduction

In term of practices, capital structure solutions are always a top concern of businesses. In fact, there still exist
inadequacies in financial management in corporations especially capital structure management. The existence of an
inappropriate capital structure in corporation caused both inefficiencies in performance of the Corporations and put
corporation at risk.

In term of theory, study of the capital structure attracting many researchers around the world. Since the study of
Modiglani & Miller (1958), there are many studies on determinants of capital structure, both developed countries and
developing countries. In developed countries, notable researches are: Rajan and Zingales (1995) in countries of G7,
Burgman (1996) in the United States, Chen (2003) in China, Akhtar & Oliver (2009) in Japan, Mustilli (2018) in
Italy. Also, in developing countries, remarkable researches included: Booth et al. (2001), Trinh & Phuong (2016) in
Vietnam. However, there is no agreement between the studies on the degree of influencing factors on capital
structure. Some authors argued that firm size has the positive effect on capital structure (Trinh & Phuong, 2016;
Akgul and Sigali, 2018; Huong, 2018), but some argue that firm size has the negative effect on capital structure
(Al-Singlawi and Aladwan, 2016) or has no statistically significant impact on capital structure (Guruswamy and
Marew, 2016). Besides, previous researches normally studied determinants on capital structure in whole group of
companies (Huang and Song, 2002; Fraser et al., 2006) or a specific type of companies (Sheikh and Wang, 2011 at
manufacturing firms; Almanaseer, 2019 at banks). Very few studies have conducted research for various type of
companies and then make comparison of the determinants of capital structure among companies. In addition, studies
have used data long time ago (i.e. Fauzi et al., 2013 investigates determinants of capital structure of listed firm in
New Zealand for the period 2007-2011; Kiraci & Aydin, 2018 used data from 2004 -2015; Huong, 2018 used data
for period from 2008 to 2015). There haven't been studies updated in recent years. Moreover, researches on the
factors affecting the capital structure have been carried out mainly in developed countries for decades while very few
studies in developing countries and in transitional economies like Vietnam. Therefore, this topic needs to be
researched in Vietnam to provide more empirical evidences on factors affecting capital structure to supplement the
literature of capital structure.
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This study was conducted in Vietnam with a sample of 290 listed companies and divided into 8 groups of sectors to
review the current status of capital structure in Vietnam and explore determinants of capital structure in the whole
group and in specific group. Data used for this study in the period from 2010 to 2018 and ROA, ROE, firm size,
tangibility, sale growth and volatility of ROA are impact variables. The regression results obtained from GMM
regressions are basis for discussions and implications to business managers, investors and bank officers in making
decisions.

2. Theoretical Basis and Literature Review
2.1 Theoretical Basis

Modigliani and Miller theory: According to the theory, the mainly firm value’s determinant is firm assets. Firm’s
assets are financed from loan or owners’ contribution. However, the Modigliani and Miller theory indicated that
regardless of any type of capital structure, issuing shares or issuing bonds, the firm value is unchanged. The modern
capital structure is based on the assumptions made by Modigliani and Miller (1958), whereby, in the absence of taxes,
the value of the debt owed enterprise is equal to the value of the non-borrowing firm. Modigliani and Miller theory is
the basis for economists to explore and develop studies of capital structure.

Trade - off theory: Trade-off theory was introduced by Kraus and Litzenberger (1973). The firm's capital is
determined based on the trade-off between the benefits of the tax shield (due to tax deductible interest) and the cost
of financial exhaustion. The more loan a business borrows, the greater the benefit of the tax shield is. However,
together with tax incentive, the company also face with the risk of bankruptcy when the debt becomes due, but the
company are not affordable to pay. The trade-off theory helps to explain the existence of differences in capital
structure of industries. The managers may change the ratio of debt to total assets to adapt with the changes of
economic conditions.

Pecking-order theory: This theory points out that there is an order in the use of internal and external financing
sources. From the investor's perspective, equity and debt are both risky, however, the level of risk in equity is higher.
Thus, shareholders require a higher rate of return. Therefore, according to pecking-order theory, companies will
choose company’s retained earnings before debt for financing its operation.

Agency theory: The separation between ownership and management has been the material premise for the
theories about the relationship between shareholders and company managers. In the second half of the 20"
century, many theories about the relationship between shareholders and company managers appeared such as
the theory of representation or agency theory (Jensen & Meckling, 1976; Jensen, 1986). According to this theory,
shareholders will have the right to appoint management positions of the company. Those who are elected will
be given the authority to make decisions of capital.

2.2 Literature Review

Huang and Song (2002) studied the factors affecting the capital structure of more than 1,000 Chinese companies
listed on the stock market. Capital structure in this study was measured by the ratio of debt to total assets. Huang and
Song (2002) used the OLS method and the Tobit model. The results have shown that the capital structure is
positively correlated with firm size, tax shield, the ratio of fixed assets to total assets but negatively correlated with
firm’s earnings and firm type. This study also showed that ownership structure also affects the capital structure of
companies in China.

Chen (2004) also conducted research on the sample of firms in China like Huang and Song (2002) but in this study
there are 77 large companies listed in China. The author explored the determinants of capital structure of listed
companies. Thus, those variables included profitability, growth, tangibility, cost of financial exhaustion and non-debt
tax shields were employed in the study. The ratio of debt to total assets represents for capital structure in this study.
The research results showed that the rate of return and firm size have a negative impact on capital structure, while the
growth rate and tangibility have the positive effect on capital structure. In addition, research’s results showed that
Chinese companies prefer to use short-term debt over long-term debt.

Fraser et al. (2006) studied the relationship between state protection and capital structure in developing countries.
The data used in this study from firms listed on Malaysian Stock Exchange of the period from 1990 to 1999. The
dependent variable is the leverage calculated by the book value of total debt to total assets. Political patronage, firm
size, tangible asset, ROA, investment opportunities are independent variables. Using FEM regression and cross-data
analysis of 257 Malaysian companies, the authors concluded that: size, profitability and tangibility have positive
effect on firm leverage. However, investment opportunities (as measured by the market-to-book asset ratio) have no
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impact on firm leverage. ROA has negative effect on leverage and political patronage is positively and statistically
significant factor of firm leverage.

Akhtar and Oliver (2009) examined determinants of capital structure among Japanese multinational and domestic
corporations. Leverage in this study was measured by the ratio of long-term debts to total assets and market value of
equity. The research sample included 360 companies in 10 years from 1993 to 2003. Profitability, size, firm age,
assets mortgaged, free cash flows, risks in foreign exchange, growth, non—debt tax shields, political risks are
potential determinants. The results showed that: for Japanese domestic firms, determinants of capital structure
included profitability, size, and other factors such as firm age, agency costs, business risks, collateral value of assets,
free cash flow; for multinational firms, the determinants of capital structure are similar to domestic firm (profitability,
size, agency costs, business risks) and some more factors also have positive effect on firm leverage of multinational
firms are: collateral, growth, non-debt tax shields and bankruptcy risk.

Sheikh and Wang (2011) explored 160 manufacturing firms in Pakistan during the periods from 2003-2007. In this
research, debts to assets ratio represents for capital structure. The results showed that: (i) non-debt tax shields and
growth opportunities are not significant to the capital structure; (ii) profitability, liquidity, earnings volatility, and
tangibility have negative effects on capital structure; (iii) firm size has positive effect to capital structure.

Fauzi et al. (2013), investigated 79 New Zealand-listed firms for the period of 2007-2011. In this study, capital
structure is dependent variable whereas asset structure, non-debt tax shields, profitability, growth, signaling,
managerial ownership and firm size serves as independent variables. Leverage is measured as ratio of total debt over
total assets, ratio of long-term debt over total assets, ratio of short-term debt over total assets. The results revealed
that determinants of capital structure are managerial ownership, asset structure, growth and firm size. Nevertheless,
non-debt tax shield and profitability do not show significant impact on capital structure.

Handoo and Sharma (2014) investigated 870 companies including both public sector and government companies of
the period from 2001 to 2010 in India. In this study, the authors chose 3 proxies of capital structure: long-term debts
to total assets, short-term debts to total assets and total debts to total assets. Ten independent variables (Profitability,
Growth, Assets tangibility, Size, Cost of debt, Liquidity, Financial distress, Tax rate, Debt serving capacity, firm age)
and three dependent variables (long-term debts to total assets, short-term debts to total assets and total debts to total
assets) have been tested. It has been concluded that factors have significant impact on the capital structure are
profitability, growth, asset structure, size, cost of debt, tax rate, and debt serving capacity.

Guruswamy and Marew (2016) examined Ethiopia’s firm. The study investigated only insurance companies during
the period of 2005-2014. In the study, firm leverage was used as capital structure and it is dependent variable. There
are nine independent variables, included: growth opportunities, business risk, size of the firm, tangibility, liquidity,
age, management efficiency, inflation and Gross Domestic Products. From the regression results, it is indicated that:
economic growth rate, inflation rate, firm age, business risk, management efficiency identified as important
determinants of capital structure. Nevertheless, firm growth has negative relation with capital structure. However,
liquidity, size and tangibility of assets had insignificant impact on capital structure.

Al-Singlawi and Aladwan (2016) investigated impact of company's characteristics on capital structure of listed
insurance companies in Jordan for the period 2010-2014. In this study, authors used the total debt to total assets ratio
representing for capital structure. Variables considered as determinants of capital structure included profitability, size,
structure of assets, growth in total assets and risk. Risk is measured by the difference in profitability and mean of
profitability. The results showed a significantly negative effect between capital structure and the firm's growth,
profitability, size, and risk. On the other hand, the capital structure has a positive relationship with asset structure.
Moreover, the authors stated that profitable and large-size companies prefer internal financing rather than external
debt. The companies in favor for debt when the probability of risk is very low.

Trinh and Phuong (2016) examined effects of financial crisis on capital structure of listed firms in Vietnam. The
study discovered the relationship between capital structure and firm size, growth, profitability, tangibility, crisis
dummies. Data sample includes 265 listed firms on Vietnamese stock market for the period of 2006-2013. The
empirical result indicated that: firm size, profitability and tangibility have impacts on capital structure. On the other
hand, the growth does not significant affect capital structure. Return on assets and tangibility have negative effects
on capital structure. Finally, the result indicated that capital structure of listed firms in Vietnam has not changed
during the crisis.

Mota and Moreira (2017) investigated 26 Portuguese companies for the period from 2006 to 2010. The results of the
model after using FEM and REM and PCSE estimators showed that: tangibility, firm age have positive effects on the
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capital structure, whereas liquidity and non-debt tax shields have negative effects on leverage. Moreover, the author
drew the conclusion that capital structure determinants of large Portuguese firms with investments in Angola were
similar with those listed Portuguese firms. Thus, financing policy during the process of internationalization has not
changed with investing firms and domestic firms.

llyukhin (2017) studied Russian companies for the period 2009-2015. In this research, llyukhin (2017) used 4
proxies for capital structure: total debt to market value of capital, total debt to book value of capital, long-term debt
to market value of capital, long-term debt to book value of capital. In terms of potential determinants, the author
proposed 13 factors: business risk, profitability, firm size, growth opportunities, capital expenditure, uniqueness,
tangibility, average tax rate, depreciation, Industry mean leverage, stock market return, average lending rate,
inflation rate. Some remarkable were shown in this study like: business risk, firm size, and inflation rate had a
positive relationship to capital structure; profitability, growth opportunities had a negative relationship with capital
structure; the tangibility had a mixed relationship to capital structure; the average tax rate did not have a statistically
significant relationship with capital structure.

Akgul and Sigali (2018) studied transportation firm for the period 2002-2013. Total leverage and long-term leverage
of the firm presenting for capital structure. The research results show that firm size has a positive relationship with
leverage, while tangible assets have insignificant positive relationship with leverage. However, liquidity and
profitability have significant negative relationship with leverage. Finally, growth opportunity, non-debt tax shield,
volatility (business risk) have not shown statistically significant effects on leverage, corporate governance (board
size, institutional ownership) has positively affected on leverage.

Huong (2018) explores factors influenced on capital structure of listed corporations in Vietnam. 464 non-financial
biggest companies on the Vietnamese stock exchanges was investigated. Huong (2018) proposed size, profitability
growth opportunities, tangible assets, liquidity, risk of bankruptcy as potential determinants of capital structure. The
author used GMM regression to analyze the model. The results showed that the capital structure of listed
corporations in Vietnam has positively affected by size, profitability, liquidity.

Kiraci and Aydin (2018) examined the factors that define capital structure of low-cost airlines. Capital structure was
described through long term debt to total assets ratio and total debt to total assets ratio. In the study, 15 airline
companies having continuous financial data during the 2004-2015 period were examined. Firm size, profitability,
profitability, non-debt tax shield, asset structure, firm risk, liquidity ratio were potential determinants of capital
structure. Driscoll-Kraay robust estimator results showed that asset structure and firm size have a positive influence
on long-term debt but a negative influence on short-term debt. Also, profitability and growth opportunities have
negative effect on total debt ratio in low-cost airlines.

Mustilli et al. (2018) examined the determinants of capital structure on a sample of 12,974 Italian firms. The analysis
was conducted by using the SPSS 17.0 software. Companies included in the sample are limited and unlisted
companies still in operation in 2016 and all the data needed for the analysis were available. Dependent variable is the
ratio of debts from bank over total asset. Independent variables in their research included: size, growth, tangibility,
non-debt tax shield, profitability, volatility of operating income over 5 years from 2012 to 2016. Results show that
growth, size, tangibility and profitability are associated with debts from bank to total assets. Furthermore, the authors
found that the return on equity significantly decreased in the deleverage period.

Almanaseer (2019) aimed to explore the determinants of the capital structure of the 13 banks listed in the Amman
Stock Exchange of Jordan for the period 2008-2017. The relationship between financial leverage and firm
characteristics such as risk, firm size, profitability, growth, liquidity, tax, firm age, tangibility, and macroeconomic
variables such as Gross Domestic Products and inflation were investigated. The results of the study showed a
significant positive relationship between financial leverage, age, growth, risk, size, and tax. Moreover, the study
finds significant negative relationship between financial leverage and Gross Domestic Product, inflation, liquidity,
profitability and tangibility.

Yousef (2019) studied the factors that influence the capital structure of the real estate industry in both GCC countries
and United Kingdoms (UK). The capital structure is expressed in the ratio of debt to total assets (both book value and
market value and includes short-term debt, long-term debt and total debt). Research data was from 131 companies
during 2000 - 2014 in both GCC countries and UK. Yousef (2019) has included 5 variables that are likely to be
factors affecting capital structure in his research: firm size, profitability, life cycle, firm growth and tangibility. The
main research results have shown that: (i) firm size has a positive effect on capital structure in both GCC countries
and UK; (ii) growth, profitability, life cylce adversely affect capital structure in both GCC countries and UK; (iii)
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finally, the effect of tangibility on GCC countries' capital structure is in the same direction but in the UK in opposite
direction and this is the only difference between the two research contexts.

In summary, empirical studies show that capital structure or financial leverage can be influenced by factors such as
firm size, business lines, profits, growth opportunities, and income tax rates, tangible assets, .... The results of the
previous study are the basis for this study.

3. Hypotheses Development
Firstly, firm performance and capital structure

The more income of companies earned, the lower the probability companies go bankruptcy. High profit may
encourage company to borrow more and then increase financial leverage. According to Trade-off theory, the
company will borrow more from taking advantages of the tax shield. In studies, firm performance is often described
by Return on Assets (ROA) and Return on Equity (ROE). However, existing studies do not have a consensus on the
relationship between the profitability and the financial leverage. Some studies suggested that profitability has a
positive effect on financial leverage or found no significant impact (Fauzi et al., 2013). Meanwhile, some studies
have suggested that profitability has a negative effect on the financial leverage (Huang and Song, 2002; Chen, 2004;
Sheikh and Wang, 2011; Al-Singlawi and Aladwan, 2016; Trinh and Phuong, 2016), Ilyukhin, 2017; Almanaseer,
2019). Therefore, this paper presents research hypotheses as follows:

H1a: Return on assets (ROA) has an opposite effect on the capital structure of listed companies on HOSE.
H1b: Return on equity (ROE) has opposite effect on the capital structure of listed companies on HOSE.
Secondly, firm size and capital structure

According to Titman and Welssels (1988), financial leverage and firm size are positively correlated because large
-size companies and diversified operations will have a lower risk of bankruptcy compared to smaller- size companies.
In other words, large companies will have the advantage of making borrowings compared to smaller companies. In
addition, Ferri and Jones (1979) suggested that small companies are more likely to get interest rates higher compared
to large company because from a bank's view, lending to small companies seem to be more risk. In addition, as
pointed out in Diamond (1991), small companies often have limited access to loans. Therefore, financial leverage in
large enterprises will be lower (Kester, 1986). Some studies also provide evidences to confirm that firm size is
positively related to the capital structure of the company such as: Sheikh and Wang (2011), Trinh and Phuong (2016),
llyukhin (2017), Akgul and Sigali (2018), Huong (2018), Kiraci and Aydin (2018). Otherwise, there are studies
showing the negative relationship between firm size and capital structure such as: Al-Singlawi and Aladwan (2016)
with research sample in Indonesia. Therefore, this paper suggests a research hypothesis as follows:

H2: Firm size has an opposite effect on the capital structure of listed companies on HOSE.
Thirdly, tangible fixed assets and capital structure

Tangible fixed assets show the ability of company to borrow money with collaterals for loan contracts. It is obvious
that if the company has collaterals, the lender's risk will also be reduced so that many loans will be made. This
argument is supported by many empirical studies such as Titman and Wessels (1988), Frank and Goyal (2009).
Besides, according to the theory of intermediary cost, when collateral is used for borrowing, the intermediary cost
associated with the debt will be lower, the business will borrow more and so on. The relationship between tangible
fixed assets and debt will be positive. The positive relationship between tangibility and the capital structure of the
company is also approved by many researchers: Chen (2004), Mota and Moreira (2017), Kiraci and Aydin (2018),
Mustilli et al. (2018). On the other hand, some researchers disagree with the above statement: Sheikh and Wang
(2011), Trinh and Phuong (2016), Akgul and Sigali (2018), Almanaseer (2019). Therefore, this paper proposes
research hypothesis as follows:

H3: Tangibility has an opposite effect on the capital structure of listed companies on HOSE.
Fourth, risk and capital structure

Business risk is usually measured through volatility in earnings, in ROA or shares price over the years. The
relationship between risk and capital structure attracts many researchers all over the world. According to Myers
(2001), firms with high volatility in earnings will reduce borrowings because they are at high risk of bankruptcy.
Firms with high volatility of earnings will not take advantage of tax incentives because they are more likely to be
exposed to agency and bankruptcy costs. According to Antoniou et al. (2008), high risk companies will be at high
risk of failing to fulfill their debt repayment commitments. In addition, Al-Najjar and Hussainey (2011) confirmed
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the negative effect between business risk and firm leverage in UK firms. In contrast, some authors (Jordan et al.,
1998; Michaelas et al., 1999) realized that business risk is positively related to firm leverage while some authors
stated no statistical effect of business risk on capital structure. Therefore, this paper addresses research hypothesis
as follows:

H4: Risk has an opposite effect on the capital structure of listed companies on HOSE.
Fifth, firm growth and capital structure

Companies with high growth rates often need more capital to develop. According to Michaelas et al., (1999), when
the company needs capital to serve its growth goals, if internal capital is insufficient, it will borrow from outside.
This implied a positive relationship between firm growth and financial leverage. On the other hand, there are some
researches (Titman and Wessels, 1988; Myers, 2001; Chen, 2004, Almanaseer, 2019) stated that the more growth
rate, the lower rate of leverage. Those researchers explained that: when company reach high growth rates, companies
will issue more shares instead of bonds and borrowing in order to minimize the profit sharing between owners and
creditors. According to Myers (2001), high growth rates mean higher probability of bankruptcy and bankruptcy costs.
Consistent with Myers (2001), Titman and Wessels (1988) also affirmed that fast-growing enterprises inherit the
abundance in type of investment project and so that those enterprises also have higher intermediate costs. Therefore,
the debt ratio will be assumed to be going down. However, some researchers argued that firm with high growth rates
will increase debt, therefore financial leverage and firm growth is on the same direction (Al-Singlawi and Aladwan,
2016; Illyukhin, 2017; Kiraci and Aydin, 2018). Therefore, this paper proposes research hypothesis as follows:

H5: Firm growth has an opposite effect on the capital structure of listed companies on HOSE.
4. Research Methodology
4.1 Research Model

Return on assets (ROA)

Sale Growth © @ (2) Return on Equity
(ROE)
CAPITAL STRUCTURE
(5) 3) -
(4) Firm size
Risk

Tangibility

Figure 1. Research model

TDTA; = ap + 0sROA; + ,ROE; + a, SIZE; + azTANG; + a4RISK; + 05 S_GROWTH; + € 1)
Where:
TDTA: Capital structure
ROA: Return on assets
ROE: Return on equity
SIZE: Firm size
TANG: Tangibility
RISK: Business risk
S_GROWTH: Sale Growth
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4.2 Data Sample

This study uses data collected from the financial reports of 290 non-financial companies on HOSE during the period
from 2010 to 2018. Selected companies must have a fiscal year from 1* January to 31% December. Table 1 below
describes the data used for this study.

Table 1. Variables measurement

No  Variables Measurement of variables Previous studies
Chen (2004), Huang and Song (2002), Sheikh
TDTA = and Wang (2011), Al-Singlawi and Aladwan
1 TDTA . (2016), Trinh & Phuong (2016), llyukhin
Total Liability/Total assets (2017), Almanaseer (2019), Bevan and
Danbolt (2000)
ROA = Titman and Wessels (1988), Trinh & Phuong
2 ROA Earnings after tax / Average total (2016), Mustilli (2018)
assets
ROE = Dejan et al. (2013)
3 ROE Earnings after tax / Average total
equity
Sheikh and Wang (2011), Hadi (2014),
Al-Singlawi and Aladwan (2016), Trinh &
4 SIZE SIZE = In (total assets) Phuong (2016), llyukhin (2017), Akgul and
Sigali (2018), Kiraci and Aydin (2018), Huong
(2018), Mustilli (2018)
TANG = Chen (2004), Sheikh and Wang (2011), Hadi
(2014), Trinh & Phuong (2016), Mota and
5 TANG Total tangible fixed assets/ Total Moreira (2017), Kiraci and Aydin (2018),
Assets Akgul and Sigali (2018), Almanaseer (2019).
RISK is measured by volatility of Jordan et al. (1998); Michaelas et al. (1999)
6 RISK
ROA.
7 Sale Growth = Machek and Machek (2014)
S GROWTH (Sale, - Sale.,) / Sale;.;)

5. Empirical Results

5.1 Descriptive Statistics Results

Table 2. Descriptive statistics results

Variable Name Mean SD Minimum Maximum
TDTA 0.486 0.216 0.001 1.232

RISK 0.045 0.034 0.002 0.256

TANG 0.253 0.213 0.000 0.965

S GROWTH 0.272 2.085 -1.000 74.602

ROE 0.137 0.174 -1.687 3.276

ROA 0.072 0.087 -0.625 0.743

SIZE 27.842 1.325 20.720 32.254
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Table 2 shows that the companies listed on HOSE have an average debt to total assets ratio of 48.6% (Mean = 0.486).
In addition, the value of fixed assets accounted for 25.3% of total assets (Mean = 0.253). In terms of sale growth,
companies have an average sale growth rate of 27.2% (Mean = 0.272). In terms of profitability described by the
value of ROA and ROE, listed companies have return on total assets (ROA) of 7.2% (Mean = 0.072) and return on
equity (ROE) is 13.7% (Mean = 0.137).

5.2 Correlation Matrix

Table 3. Correlation coefficient

TDTA RISK TANG S_GROWTH ROE ROA SIZE
TDTA 1
RISK -0.262*** 1
TANG -0.102***  -0.006 1
S_GROWTH  -0.025 0.000 -0.049*** 1
ROE -0.108***  0.076***  -0.019 0.012 1
ROA -0.473***  0.204***  0.025 0.005 0.702*** 1
SIZE 0.325***  -0.074*** 0.082***  -0.017 0.021 -0.097*** 1

Note: *** p<0.01, ** p<0.05, * p<0.1

The correlation table shows that RISK, TANG, S_GROWTH, ROE and ROA are negatively correlated with TDTA.
Regression coefficients received value of -0.262, -0.102, -0.108, -0.473 respectively. Inversely, firm size (SIZE) is
positively correlated with TDTA (positive correlation coefficient = 0.325). However, to assess the impact of
independent variables on dependent variable, a regression analysis needs to be taken.

5.3 Regression Analysis
5.3.1 Pooled Sample Regression Analysis

After conducting Random Effects Model (REM) and Fixed Effects Model (FEM) regression, the author conducted
tests to verify the reliability of the model and finally the authors selected the Generalized Method of Moments
(GMM) as the appropriate model for analysis and discussion the research results.

The results of the GMM in Table 4 indicate that: the ratio of fixed assets to total assets (TANG) has the opposite
effect on debt ratio (coefficient = -0.296, p-value <0.01); Sale growth (S_GROWTH) has a negative effect on debt
ratio (coefficient = -0.0118, p-value <0.01); ROE has the same effect on debt ratio (coefficient = 0.0418, p-value
<0.01); ROA negatively affects financial leverage (coefficient = -0.378, p-value <0.01); RISK negatively affects debt
ratio (coefficient = -0.703, p-value <0.01). Finally, firm size does not affect the debt ratio at significance level 10%.

Table 4. Regression results for total group of companies

Variables FEM REM GMM
TANG -0.0340* -0.0598*** -0.296***
S GROWTH 0.00204** 0.00161 -0.0118***
ROE 0.147*** 0.182*** 0.0418***
ROA -0.799*** -0.935*** -0.378***
SIZE 0.0279*** 0.0352*** -0.000392
RISK -1.032%** -0.703***
Constant -0.244** -0.359*** 0.249***

Note: *** p<0.01, ** p<0.05, * p<0.1
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5.3.2 Cross-Sector Regression Analysis

In terms of comparison among sectors, Table 5a (see GMM column) has shown the results. Taking Industry
companies (L1) for reference, it means that this paper conducts comparison debt ratio between Industry sector and
other 7 sectors (Infor and Telecom (L2), Pharmacy (L3), Oil & Gas (L4), Service for Consumer (L5), Goods for
consumer (L6), Materials (L7) and Utilities (L8)). The results indicated that the Pharmacy has a higher debt than the
Industry (reference coefficient = 0.272 > 0); Goods for Consumer tends to use lower debt ratio than Industry
(regression coefficient = -0.045); and the Materials also use a lower debt ratio than Industry (regression coefficient =
-0.046 < -0.045). Therefore, the Materials (L7) have a lower debt ratio than the Goods for Consumers (L6). Other
sectors did not show any differences on the use of debt. The ranking order of debt ratio level is shown in Table 5b
below.

Table 5a. Cross-sectors regression results

Variables FEM REM GMM
TANG -0.0340* -0.0598*** -0.296***
S_GROWTH 0.00204** 0.00161 -0.0118***
ROE 0.147%** 0.182*** 0.0418***
ROA -0.799*** -0.935*** -0.378***
SIZE 0.0279*** 0.0352*** -0.000392
RISK -1.032*** -0.703***
Infor & Telecom (L2) -0.0824* 0.0262
Pharmacy (L3) -0.128*** 0.272%**
Oil & Gas (L4) -0.0674 0.152
Service for consumer (L5) -0.00126 0.0183
Goods for consumer (L6) -0.0302 -0.0455**
Materials (L7) -0.0532** -0.0468**
Utilities (L8) -0.0363 -0.110*
Constant -0.244** -0.359*** 0.249***
Note: *** p<0.01, ** p<0.05, * p<0.1
Table 5b. Ranking of debt ratio among sectors
No. Name of sector
1 Pharmacy (L3)
2 Industry (L1)
3 Goods for Consumer (L6)
4 Materials (L7)
5 Utilities (L8)
5.3.3 Results of Determinants Among Sectors
The results of the impact factors on capital structure have been shown in Table 6 below.
Table 6. Result of the impact factors on capital structure among sectors
Variables L1 L2 L3 L4 L5 L6 L7 L8
RISK -0.258 0 -0.345 -247.7 -1.043** -0.814***  -3.237***  -0.998
TANG -0.192*** -0.154 -0.200 0.500 -0.216*** 0.0692 -0.425***  -0.0119
S_GROWTH -0.00675* -0.0170 -0.00736* -0.083** 0.00754 -0.00280** -0.0239*** (0.0178
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ROE 0.968*** 0.150 0.977**  -0.0919 0.0676 0.315*%**  0.0266*** 0.858***
ROA -3.144*** -0.489 -1.611** -0.114 -0.454** -1.131***  -0.112* -1.618***
SIZE -0.00213 0.193  -0.0164 0.345*  -0.0103 0.00444 0.0228***  -0.00702
Constant 0.535**  -5.115 0.684 -1.188 0.584* 0.132 -0.701***  0.523**
Observations 862 72 121 17 191 535 428 224

AR (2) 0.635 0.434  0.409 0.755 0.579 0.397 0.644 0.975
Hansentest  0.873 0.887  0.287 0.247 0.566 0.295 0.343 0.995

Note: *** p<0.01, ** p<0.05, * p<0.1

L1: Industry, L2: Infor & Telecom, L3: Pharmacy, L4: Oil & Gas; L5: Service for consumer; L6: Goods for consumer;
L7: Materials; L8: Utilities.

Table 6 shows that: RISK has the opposite effect on TDTA in consumer services companies, consumer goods
companies and materials companies (coefficients = -1.043; -0.814; -3.237, respectively). RISK does not affect TDTA
in other sectors. Moreover, TANG has the opposite impact on TDTA in Industry companies, Consumer services
companies, Raw materials companies (coefficients = -0.192; -0.216; -0.425, respectively) while S_GROWTH has
negatively affected TDTA in Industry companies, Pharmacy companies, Oil & Gas companies, Goods for consumer
companies and Materials companies (coefficient = -0.00675; -0.00736; -0.083; -0.00280; -0.0239, respectively). In
addition, ROE has the same impact on TDTA of Industry companies, Pharmacy companies, Goods for consumer
companies, Materials companies and Utilities companies (coefficients = 0.968; 0.977; 0.315; 0.0266; 0.858,
respectively). ROA negatively affects TDTA in Industry companies, Pharmacy companies, Service for consumer
companies, Goods for consumer companies and Utilities companies (coefficient = -3.144; -1.611; -0.454; -1.131;
-1.618, respectively).

Finally, Firm size (SIZE) only has a positive impact on TDTA in the Oil and gas companies and Materials
companies (coefficients = 0.345; 0.0228, respectively). Table 7 below summarizes the impact of factors across
industries.

Table 7. Summary of results on determinants of capital structure among companies listed on HOSE

Variables L1 L2 L3 L4 L5 L6 L7 L8
RISK No No No No - - - No
TANG - No No No - No - No
S_GROWTH - No - - No - - No
ROE + No + No - + + +

ROA - No - No No - - -

SIZE No No No + No No + No

Note: (+) Positive effect, (-): negative effect, No: No statistically significant effect.

L1: Industry, L2: Infor & Telecom, L3: Pharmacy, L4: Oil & Gas; L5: Service for consumer; L6: Goods for consumer;
L7: Materials; L8: Utilities.

6. Discussion and Recommendations
6.1 Discussion

Firstly, the results obtained from GMM regression in Table 4 have shown that ROA has a negative effect on financial
leverage. Therefore, the hypothesis Hla is accepted. This research is consistent with the results of Huang and Song
(2002), Chen (2004), Sheikh and Wang (2011), Al-Singlawi and Aladwan (2016), Trinh and Phuong (2016), Ilyukhin
(2017), Almanaseer (2019).
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Secondly, the results obtained from GMM regression in Table 4 have shown that ROE has a positive effect on financial
leverage. This is quite reasonable because when the company needs to raise capital, the company will increase its debt
rather than equity so the amount of equity will remain. Therefore, with a constant level of profit, the rate of return on
equity will increase if the company increases its liabilities. Thus, hypothesis H1b is not accepted.

Thirdly, the results obtained from GMM regression in Table 4 have shown that SIZE has no effect on financial leverage
of the overall listed companies on HOSE. When studying the sample of oil & gas companies and materials companies,
the author realized that there is a positive effect between company size and financial leverage. This research is
consistent with the results of Chen (2004), Mota and Moreira (2017), Kiraci and Aydin (2018). However, the
hypothesis H2 is not accepted because the hypothesis mentioned on the sample of all listed companies on HOSE.

Fourth, the results obtained from GMM regression in Table 4 have shown that the proportion of fixed assets in total
assets (TANG) has the opposite effect on financial leverage. Therefore, the hypothesis H3 is accepted. The results of
this study are consistent with the results of Sheikh and Wang (2011), Trinh & Phuong (2016), Akgul and Sigali (2018),
Almanaseer (2019).

Fifth, the results obtained from GMM regression in Table 4 have shown that business risk has a negative effect on
financial leverage. In this paper, business risk is expressed through the volatility of ROA. Research results have shown
that the more ROA volatile a company is, the harder to make loans and thus the financial leverage will decrease. Many
studies have also drawn this conclusion: Myers (2001); Antoniou et al. (2008); Al-Najjar and Hussainey (2011).
Therefore, the hypothesis H4 is accepted.

Sixth, the results obtained from GMM regression in Table 4 have shown that sale growth has a negative effect on
financial leverage. That means when the company achieves a high level of growth, it can be able to use equity for its
operating activities and reduce its dependence on creditors. This is consistent with pecking order theory. Thus, the
hypothesis H5 is accepted. This result is consistent with the results of Titman and Wessels (1988); Chen (2004);
Almanaseer (2019).

6.2 Recommendations

To business managers: The research results have shown that when the risk (RISK) is high, the financial leverage in
all listed companies decreases. This information is very important for managers in making borrowing decisions
because it is not always possible for the business to benefit from the loan due to the deduction in income tax. When
risks are high, businesses face a high risk of bankruptcy. Therefore, managers need to be cautious. They should
reduce debt and use equity properly. In addition to that, they should evaluate the effectiveness of using loans,
eliminating loans inefficient.

To investors: The research results draw the conclusion that the growth rate (S_GROWTH) has a negative impact on
the company's debt ratio. It means that: as the company grows, the companies will reduce the debt and thus net
income will be distributed to the owners. This study has provided useful information to help investors make good
decisions to contribute capital for dividend or to lend it for interest income.

To banks and credit institutions: Research results on a sample of 290 non-financial companies listed on HOSE in this
article have shown that the return on asset (ROA) has a negative impact on the debt ratio. Thus, the companies with
low business results, the debt ratio increases. Therefore, when appraising loan documents of businesses, credit
officers need to carefully assess the financial situation and business results to ensure loan repayment. At the same
time, banks and credit officers must regularly monitor the business situation during the borrowing period.

7. Conclusion

This paper has studied the impact of ROA, ROE, size, tangibility, risk and growth on capital structure of companies
listed on HOSE, Vietnam. This study provided empirical evidences that all these factors affect capital structure
except firm size. Besides, when analyzing across sectors, the research results showed different level of influence of
factors on capital structure. Moreover, the results showed that Pharmacy sector is the leading sector in term of the debt
to the total assets ratio, followed by Industry, Goods for consumer, Material, Utilities. The research results of the study
enrich the previous studies worldwide on the factors on corporate leverage. Based on the results of this research, the
authors have made some proposals for business managers, investors, banks and credit institutions in Vietnam in
making decisions. This study also has some limitations, which are just studying the company’s characteristics
affecting the capital structure. Future studies may add macro-environmental factors such as economic growth (Gross
domestic products, Gross National Products, ...) and the technology development of country to consider the influence
of these factors on the capital structure of enterprises, thereby helping enterprise’s managers and state management
agencies to make decisions effectively.
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