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Abstract: This paper examines the relationship between firm-specific factors and the capital structure
of the oil and gas (O&G) industry in Malaysia.. In addition, this paper adds to the literature by
investigating the moderating effect of earnings volatility on the relationship between firm-specific
factors and capital structure. Random effect models with cluster-robust standard errors were used to
analyze this relationship. Using the secondary data from 30 O&G firms listed on the main market of
Bursa Malaysia collected between 2010 and 2019 (10 years), the results show that profitability, asset
tangibility, liquidity, and firm size significantly impact the capital structure of the O&G industry in
Malaysia. However, growth opportunities, non-debt tax shields, and firm age had no significant
impact. In addition to this, earnings volatility significantly moderated the relationship between
asset tangibility and leverage. In short, when earnings volatility acts as a moderating variable, the
relationship between asset tangibility, which is otherwise positive without moderation, turns negative.
This study is useful for policymakers in the O&G industry in Malaysia and will help their managers
to decide on capital structure for sustainable growth.

Keywords: determinants of capital structure; firm-specific factors; earnings volatility; oil and gas
industry; Malaysia

1. Introduction

The study of capital structure has garnered significant attention in the field of finance.
According to Myers [1], the study of this topic involves explaining the combination of
different securities, including debt and equity, that firms issue for real investment. However,
how firms decide the fraction of debt and equity remains a subject of debate among scholars.
This is because empirical studies that look at the determinants of capital structure have
produced conflicting findings: some have shown a positive relationship, others have shown
a negative relation, while some have shown no relationships at all. These contradictions in
results highlight the complexity of the factors influencing capital structure decisions and
emphasize the need for further research in this area.

On top of that, previous empirical studies on the determinants of capital structure
generally employed two distinct datasets: (1) focusing on combined industries such as
non-financial industries or (2) focusing on a specific industry based on its characteristics as
a sample. It is recognized that the impact of firm-specific factors varies between industries.
Nevertheless, the majority of these empirical studies tend to focus on the combined indus-
tries, such as non-financial industries as the sample and ignore the unique characteristics
of each industry. In particular, Kumar et al. [2] reported that 73% of past studies did not
separate data based on industry classification. Consequently, the force behind the capital
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structure of a particular industry, not least the oil and gas (O&G) industry, remains open
for investigation; little is known from the point of view of the O&G industry.

A major difference between the O&G industry and non-O&G industries is that the
former is commonly recognized as a highly capital-intensive industry. It requires huge
capital for investment. In fact, the emergence of the “oil and gas 4.0” era further increases
the capital requirements regarding the replacement of equipment and systems [3]. Hence,
it is believed that the higher capital requirements of the O&G industry may affect its
capital structure in a different way compared to non-O&G industries. This is because this
particular industry generally supplements high capital requirements with debt [4]. The
leverage level of the global O&G industry has notably increased, with the global debt
reaching USD 2.5 trillion in 2014 [5]. Subsequently, it is becoming crucial to delve into the
determinants of the capital structure of this industry to ensure its sustainable growth.

In this dynamic environment, understanding the determinants of capital structure
is crucial for the O&G industry, especially in the Malaysian context. According to The
World Bank [6], Malaysia has an upper-middle-income economy. Its financial institutions
are comparable to other developed and developing countries. Surprisingly, Malaysia has
a largedebt market. Malaysia’s debt market (conventional and Islamic bonds) is larger
than the stock market [7]. Remarkably, in 2019, Malaysia’s Islamic bond (Sukuk), was the
leading global issuance of Sukuk, with a share of 43.67% [8]. This signifies the vibrancy
of the capital market in Malaysia and provides multiple sources of financing for the O&G
industry. Nevertheless, a few studies [9,10] have revealed that the capital structure of the
O&G industry in Malaysia negatively impacts firm performance. Without a doubt, capital
structure is therefore a recurring problem for the O&G industry in Malaysia, and capital
structure decisions will negatively affect the sustainability of this industry. Notwithstanding
this financial instability, there are not many studies on the determinants of capital structure
that specifically focus on the O&G industry within the Malaysian context.

On top of that, the O&G industry is always dealing with the unique challenge of
highly volatile oil prices over time. The sudden fluctuations in oil prices can significantly
impact the revenue and profitability of the industry, leading to volatility in its earnings [11].
According to Narayan and Nasiri [4], the downturn in oil prices exacerbated the burden of
debt for firms, which puts the firms’ profitability at risk. Therefore, we argued that this
will lead to volatility in their earnings, and thus the impact of the determinants of capital
structure during high earnings volatility may vary. However, surprisingly, prior studies
have overlooked the role of earnings volatility as an intervening factor in determining
capital structure.

Therefore, the primary focus of this paper is to examine the relationship between firm-
specific factors and the capital structure of the O&G industry in Malaysia. More specifically,
this paper aims to analyze how various firm-specific factors impact firms’ capital structure
decisions. Secondly, this study examines the moderating effects of earnings volatility on
the relationship between firm-specific factors and capital structure. Capital structures are
proxies by leverage and can be measured using a calculation of total debt to total assets,
while firm-specific factors act as independent variables.

This study makes several significant contributions to the body of current knowledge.
Firstly, it considerably contributes to the literature on capital structure by focusing on
Malaysia’s O&G industry. Secondly, it is among one of the first studies to considering
moderating factors of earnings volatility in the relationship between firm-specific factors
and capital structure, which have not previously been studied.

The paper is organized into several sections. In Section 2, we examine the relevant
literature on factors influencing capital structure and develop hypotheses. In Section 3, we
describe the employed methodologies. In Section 4, we present the results, followed by
a discussion of the study’s findings, and finally, in Section 5, we provide a conclusion to
the study.



Sustainability 2023, 15, 16568 3 of 13

2. Literature Review

Numerous theories have been put forth to provide explanations for capital structure,
but groundwork for contemporary capital structure theory can be attributed to Modigliani
and Miller [12]. However, their groundbreaking study has sparked a great deal of dis-
agreement among researchers, largely because they claim that a firm’s value is unrelated to
its capital structure. The theorem is based on a few assumptions—there are no taxes, no
bankruptcy cost, no information asymmetry, and no agency cost—that deviate from the
realities of the business world. Following that, several theories have been developed to
explain capital structure. These include trade-off theories [13,14], pecking order theory [14],
agency cost theory [15], and market timing theory [16].

The trade-off and pecking order theories have gained wide acceptance because of
their capability to explain capital structure. However, these two theories have different
arguments on the decision of capital structure. The trade-off theory posits that there exists
an optimal capital structure that strikes a balance between the benefits and costs of debt.
The benefits of debt include tax deductibility and the agency cost of equity, while the
costs of debt are the bankruptcy cost and agency cost. As a result, firms try to strike
a balance between the benefits and costs of debt in their capital structure. Meanwhile,
the pecking order theory argues that firms have a strict hierarchical order of financing
sources. This order begins with internal financing and is followed by external financing
options. However, when external financing is necessary, firms typically prefer debt over
equity. This hierarchical order is based on the information asymmetry between insiders
(managers/shareholders) and outsiders (investors).

It has been shown by previous empirical studies that the most dominant factors
influencing capital structure decisions are firm-specific factors [17]. Many studies, either
conducted in developed or developing countries, tend to focus on factors that are specific
to the firms’ characteristics—firm-specific factors. Booth et al. [18] reported that the factors
which affect developed countries also affect developing countries. Zafar et al. [19] also
found that the determinants of capital structure for developed countries are also valid for
sixteen emerging countries.

However, the effect of determinants of capital structure differs among countries and
industries. Sakr and Bedeir [20] studied the determinants of capital structure for non-
financial firms listed in Egypt and found that profitability, size, tangibility, liquidity, growth
opportunities, business risk, and financial flexibility are statistically significant for total
debt, long-term debt, and short-term debt. Shaik et al. [21] analyzed non-financial firms
in India and reported that only profitability, firm size, and growth opportunities have a
significant impact on capital structure, while asset tangibility, non-debt tax shield, liquidity,
and business risk are not significant.

On the other hand, Sutomo et al. [22] specifically focused on the coal-mining industry
in Indonesia and reported that only profitability and asset tangibility have a significant
effect on leverage. Gunardi et al. [23] studied construction firms in Indonesia and found
tangibility on leverage is not significant. Yang et al. [24] studied 60 Korean and 32 Greek
shipping companies. Profitability is found to be the most influential factor for the Korean
shipping industry, while asset tangibility is marked as the most influential for Greek
shipping industries.

It is evident that the empirical studies on the determinants of capital structure yield
inconsistent results. In fact, there is no consensus on the findings between industries
and within countries. Nevertheless, underlying these studies, there are common firm-
specific factors that drive the decisions of leverage. The firm-specific factors are profitability,
assets tangibility, growth opportunities, liquidity, and non-debt tax shield. Therefore,
to understand the leverage of the O&G industry in Malaysia, our study focuses on the
aforementioned common firm-specific factors.
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2.1. Hypotheses Development
2.1.1. Profitability

Empirical evidences have confirmed that profitability is one of the main determinants
of capital structure. However, both the pecking order and trade-off theories have different
predictions on the direction of the relationship. The pecking order theory predicts a negative
relation between profitability and leverage. According to Nga and Long [25], firms avoid
using debt because debt increases the debt burden. Hence, firms with a high profitability
will reduce the debt levels. Titman and Wessels [26], Booth et al. [18], Frank and Goyal [27],
and Rajan and Zingales [28] are among the studies that reported a negative impact in
accordance with the pecking order theory. On the other hand, from the perspective of
trade-off theory, highly profitable firms have a positive relation with leverage. These firms
with a high profitability will issue more debt to gain a tax shield [29]. In line with previous
studies, profitability is measured as earnings before interest and taxes to total assets [18,30].

H1: Profitability significantly impacts leverage.

2.1.2. Asset Tangibility

Asset tangibility is defined as the ratio of tangible assets (property, plant, and equip-
ment) to total assets [31,32]. It is a physical item with a monetary worth that can be used as
collateral. It acts as a protection for creditors in case of financial distress [28]. In addition,
the presence of tangible assets is projected to result in lower financial distress costs [33], as
tangible assets certainly have more market value than intangible assets. Therefore, accord-
ing to the trade-off theory, there is a positive relation between asset tangibility and leverage.
This suggests that firms with higher levels of asset tangibility are more likely to issue
greater amounts of debt. The studies that found positive relations are Zaheer et al. [34],
Yang et al. [24], Rajan and Zingales [28], and Titman and Wessels [26]. On the contrary, the
pecking order theory predicts tangible assets have an inverse impact on leverage because
it carries less information asymmetry. Therefore, the cost of issuing equity is lesser [27].
Negative relations are found in Soekarno et al. [35] and Haron et al. [36].

H2: Asset tangibility significantly impacts leverage.

2.1.3. Growth Opportunities

Firms experiencing rapid growth in their total assets often require a huge amount of
capital to assist firm growth, while every investment made by the firm requires capital,
which the firm lacks. As a result, firms with opportunities for growth should consider utiliz-
ing debt as a means of supporting their expansion [27]. This supports the idea proposed by
the pecking order theory, which suggests that there is a positive relationship with leverage.
Hence, firms with growth opportunities should issue debt. Furthermore, businesses would
miss out on opportunities to grow if debts were not available. Inversely, the trade-off
theory has different arguments with regard to growth opportunities. According to Jaworski
and Czerwonka [37], fast-growing firms tend to take on more projects regardless of the
riskiness of the project. Hence, they contended that this action would increase the cost of
debt. Additionally, there is an increased risk of bankruptcy for high-growth firms. Thus,
trade-off theory predicts growth opportunities negatively impact leverage. Shaik et al. [21]
found negative relations. Growth opportunities can be defined by the ratio of percentage
change in total assets [26,38].

H3: Growth opportunities significantly impacts leverage.
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2.1.4. Liquidity

The pecking order theory predicts liquidity negatively impacts capital structure. This
is because firms with high liquidity can directly liquidate their assets to meet their urgent
needs [39], hence suggesting firms with high liquidity should use less debt. The negative
impact is robust with Soekarno et al. [35], Nga and Long [25], and Haron et al. [36]. On the
flip side, the trade-off theory makes contradictory predictions. While the pecking order
theory suggests that liquidity has a negative impact on leverage, the trade-off theory offers
a different perspective. Ramli et al. [40] argued that the calculation of the current ratio
involves dividing the total value of a firm’s current assets by its current liabilities, and
firms with a high current ratio have a better performance. Therefore, firms with a strong
financial position and ample liquid assets have the capacity to take on more debt since they
are able to fulfill their repayment responsibilities. Liquidity is measured as the ratio of
current assets to current liabilities [21,36].

H4: Liquidity significantly impacts leverage.

2.1.5. Non-Debt Tax Shield (NDTS)

Under the trade-off theory hypothesis, debt interest is tax-deductible [41]. Therefore,
debt is a preferable source of financing. However, DeAngelo and Masulis [42] showed
an alternative method to reduce tax burden. They argued that a non-debt tax shield
(non-debt-related corporate tax shield) is also capable of reducing the tax burden. In fact,
sometimes the value of a non-debt tax shield is substantially large enough to outweigh
the advantage of a debt-tax shield for a firm [42]. Since then, non-debt tax shields have
been regarded as a significant factor for the capital structure to substitute the benefit of
tax shields. Among the studies that found negative relations are Zaheer et al. [34] and
Bajaj et al. [43]. Nevertheless, Soekarno et al. [35] and Saif-Alyousfi Abdulazeez et al. [32]
found an NDTS positively impacts leverage. According to Soekarno et al. [35], the positive
impact caused by the non-debt-related corporate tax shield is not sufficient to substitute the
benefits of tax deductibility. An NDTS can be defined as the ratio of annual depreciation
expenses to total assets [26,44].

H5: Non-debt tax shield significantly impacts leverage.

2.1.6. Moderating factor: Earnings Volatility

Earnings volatility is associated with the risk. This is due to the fact that increased earn-
ings volatility increases the likelihood of financial distress since the firm may not be able
to pay off its debt. Therefore, based on the trade-off theory, earnings volatility negatively
impacts leverage. However, empirical studies have shown earnings volatility has contra-
dictory results in which a high earnings volatility has a high level of leverage [32,45,46].
Saif-Alyousfi Abdulazeez et al. [32] argued that firms are not taking cautious measurements
when issuing debt to safeguard themselves against financial difficulties and the possibility
of going bankrupt. As a result, these firms are unable to repay debt and interest at maturity.
It shows that firms lack prudent leverage decision strategies and risk-mitigation strategies
which can lead to financial vulnerabilities. This suggests earnings volatility introduces a
risk to firms. On the contrary, the positive impact of earnings volatility is in accordance
with the pecking order theory. Frank and Goyal [47] argued that there is more information
asymmetry in a firm with high volatile earnings, hence suggesting the use of debt instead
of equity due to the higher cost of equity. As a result, the pecking order theory claimed a
positive relation between earnings volatility and leverage. Nevertheless, to our knowledge,
there has been no empirical research conducted that examines the moderating effect of
earnings volatility on the relationship between firm-specific factors and leverage. Hence,
the moderating effect of earnings volatility on the relationship between firm-specific factors
and leverage is still unknown and we found this gap. Therefore, this study is particularly
interested to know whether earnings volatility can influence the relationship between
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firm-specific factors and leverage. Earnings volatility can be measured using the standard
deviation of earnings before interest and taxes to total assets [18,30].

H6: Earnings volatility moderates the relationship between firm-specific factors and leverage.

2.1.7. Control Variables

Additionally, firm size and age are included in this study as control variables. Firm
size is measured by the natural logarithm of total assets [36,48]. According to Saif-Alyousfi
Abdulazeez et al. [32] and Bolarinwa and Adegboye [49], it is used to cognize the firm’s
ability to use collateral to secure debt. On the other hand, Saif-Alyousfi Abdulazeez et al. [32]
argued that firm age as a control variable is used to account for the reputation of the firm. It can
be measured using a natural logarithm of the number of years since incorporation [31,50,51].

3. Methodologies
3.1. Sample Data

The data used for this study consist of O&G industry firms listed in the main market
of Bursa Malaysia from 2010 to 2019, covering a period of ten years. As of 2019, there are
a total of 30 O&G firms. The financial data utilized in this study were obtained from the
Thomson Reuters DataStream database, which provides access to a wide range of financial
information and market research. However, the missing values were substituted by calcu-
lating the mean value from three subsequent years’ data. All variables are winsorized at
the 5th and 95th percentiles (except for asset tangibility) to overcome the effect of outliers.

3.2. Model

This section entails developing the model used to look at how Malaysia’s O&G indus-
try’s capital structure is affected by firm-specific factors. As this study is comprised of both
time-series and cross-sectional data (panel data); therefore, three techniques will be used:
(1) pooled ordinary least square (POLS), fixed effects model (FEM), and random effects
model (REM). However, the results will be based on the specific diagnostic tests: F-test,
Breusch–Pagan LM test, and Hausman test. The capital structure, which is represented
by leverage and measured by the ratio of total debt to total assets, serves as the depen-
dent variable, while the independent variables are profitability, asset tangibility, growth
opportunities, liquidity, and the non-debt tax shield. Furthermore, the study incorporates
firm size and age as control variables. The earnings volatility is the moderating variable.
To begin, capital structure is regressed against the seven explanatory variables (five inde-
pendent variables and two control variables). Then, the next regression model includes
the moderating variable (earnings volatility). Table 1 below shows the measurement of
variables. The model is as below:

TDit= α + β1PROFit + β2TANGit + β3GROWTHit + β4LIQit + β5NDTSit
+ β6SIZEit + β7AGEitεit

(1)

where TDit is the total debt financing for the firm i in the year t. α is the intercept of the
regression line and β stands for the coefficients. εit denotes the error term. Then, this
study incorporates VOL to investigate the moderating influence of earnings volatility on
the relationship between firm-specific factors and capital structure. The model is as below:

TDit = α + β1PROFit + β2TANGit + β3GROWTHit + β4LIQit + β5NDTSit
+ β6VOLit + β7SIZEit + + β8AGEit + β9(PROF * VOL)it + β10(TANG * VOL)it

+ β11(GROWTH * VOL)it + β12(LIQ * VOL)it + β13(NDTS * VOL)it + εit

(2)
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Table 1. Measurement of variables.

Factors Measurement

Dependent variables
Total debt (TD) Total debt to total assets Delcoure [52], Ali et al. [45]
Independent variables

Profitability (PROF) Earnings before interest and taxes to
total assets Booth et al. [18], De Jong et al. [30]

Asset tangibility (TANG) Tangible assets (property, plant, and
equipment) to total assets

Chakrabarti and Chakrabarti [31],
Saif-Alyousfi Abdulazeez et al. [32]

Growth opportunities (GROWTH) Growth in total assets ((total asseti,t -
total assetsi,t−1)/Total assetsi,t−1)

Titman and Wessels [26], Moradi and
Paulet [38]

Liquidity (LIQ) Total current assets to total
current liabilities Haron et al. [36], Shaik et al. [21]

NDTS (NDTS) Annual depreciation expenses to
total assets

Titman and Wessels [26],
Deesomsak et al. [44]

Moderating variable

Earnings volatility (VOL) Standard deviation of earnings before
interest and taxes to total assets Booth et al. [18], De Jong et al. [30]

Control variable
Size (SIZE) Natural logarithm of total assets Haron et al. [36], Ahmed and Sabah [48]

Age (AGE) Natural logarithm of the number of
years since incorporation

Chakrabarti and Chakrabarti [31], Nejad
and Wasiuzzaman [51], Akhtar and
Oliver [50]

3.3. Measurement

All the financial ratios used in this study are calculated at book value. Capital structure
is proxied by leverage. Following previous studies [52], the measurement of leverage in
this paper is calculated by dividing the total debt by total assets. Total debt includes both
long-term and short-term debts. The utilization of the total debt divided by the total assets
is to allocate the total assets of the O&G industry which are funded by debt. Table 1 presents
the measurement of all variables used in this study.

4. Results and Discussions
4.1. Descriptive Statistics

Table 2 depicts the descriptive statistics. On average, the O&G industry used 29.74%
of debt financing in its capital structure, much higher than reported by Saif-Alyousfi
Abdulazeez et al. [32] while using non-financial firms in Malaysia. This demonstrates that,
in comparison to studies with combined industries in Malaysia, Malaysia’s O&G industry
has a high level of debt. The mean for profitability is about 0.0210, indicating that 2.10%
of earnings before interest and taxes is generated from total assets, while about 38.90%
of the total assets of the O&G industry in Malaysia are made up of property, plant, and
equipment. The average growth for the O&G industry in Malaysia is about 11.17%.

Table 2. Summary statistics for all explanatory variables.

Determinants Obs Mean SD Min Max

Total debt 274 0.2974 0.1868 0.0042 0.6692
Profitability 274 0.0210 0.0938 −0.2216 0.1646
Asset tangibility 274 0.3890 0.2363 0.0004 0.9531
Growth opportunities 274 0.1117 0.3054 −0.3268 0.9043
Liquidity 274 1.5483 0.8993 0.2602 3.8483
Non-debt tax shield 274 0.0296 0.0168 0.0010 0.0647
Earnings volatility 274 0.0667 0.0682 0.0072 0.2569
Firm size 274 14.0832 1.1040 12.0506 16.3128
Firm age 274 2.5684 0.6633 1.3863 3.9890
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4.2. Multicollinearity

The correlation coefficient between all variables under study is presented in Table 3.
For the rule of thumb, there may be a multicollinearity concern if the absolute value is more
than 0.9 [53]. However, the values shown in Table 3 are less than 0.9. Therefore, there is no
multicollinearity issue. To affirm, the variance inflation factor (VIF) was also conducted
where the cutoff point of the mean VIF should be less than 10 [54]. Table 4 shows the mean
of VIF is 1.46. Hence, there is no multicollinearity issue.

Table 3. Pearson correlation matrix.

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9)

(1) TD 1.0000
(2) PROF −0.2736 ** 1.0000
(3) TANG 0.5503 ** −0.3069 ** 1.0000
(4) GROWHT −0.0562 0.4403 ** −0.0861 1.0000
(5) LIQ −0.4972 ** 0.2703 ** −0.4377 ** 0.1267 * 1.0000
(6) NDTS 0.2722 ** −0.2476 ** 0.4184 ** −0.4041 ** −0.2460 ** 1.0000
(7) VOL 0.1263 * −0.3699 ** 0.0660 −0.1219 * −0.0243 0.0718 1.0000
(8) SIZE 0.3036 ** 0.0533 0.2398 ** 0.0934 −0.2237 ** 0.1237 * −0.2576 ** 1.0000
(9) AGE −0.0525 −0.0012 −0.0660 −0.1629 ** −0.1233 * 0.0746 0.0175 0.3728 ** 1.0000

Note: ** Correlation significant at 1%, * correlation significant at 5%.

Table 4. Variance inflation factor (VIF).

Determinants VIF

PROF 1.61
TANG 1.62
GROWHT 1.56
LIQ 1.32
NDTS 1.47
VOL 1.28
SIZE 1.47
AGE 1.32

Mean VIF 1.46

4.3. Heteroscedasticity Test

The results of the heteroscedasticity test are presented in Table 5. Breusch–Pagan/Cook–
Weisberg test was conducted to determine if there is evidence of heteroscedasticity. Based
on the results, with a p-value greater than 0.05, it can be concluded that the variance of
residuals is homogeneous.

Table 5. Breusch–Pagan/Cook–Weisberg test.

Source Chi2 Prob > chi2

Heteroscedasticity 3.20 0.0737

4.4. Autocorrelation Test

Table 6 displays the results of the autocorrelation test. The Wooldridge test is per-
formed to ensure there is no autocorrelation of the residuals in the model. The p-value less
than 0.05 indicated there was an autocorrelation problem among the residuals. Therefore,
the cluster-robust standard error is employed [55].

Table 6. Wooldridge test.

Source F(1,29) Prob > F

Autocorrelation 38.578 0.0000
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4.5. Regression Analysis—Main Effect

As we know, this study is investigating the impact of firm-specific variables on capital
structure for the O&G industry in Malaysia. Firstly, the partial F-test was used to choose
between the pooled ordinary least square (POLS) and fixed effect model (FEM). The results
of the F-test recommend FEM. Secondly, the Breusch–Pagan Lagrange multiplier (Breusch–
Pagan LM) test was conducted to choose between POLS and the random effect models
(REM)) suggests the use of REM. Finally, the Hausman specification test was conducted
on the FEM model against the REM. Based on this test, it was found that the REM is
more robust to explain the results. However, to address the issue of autocorrelation, we
used REM with cluster-robust standard errors for estimation. Therefore, our final analysis
and discussion are based on this model. The results of POLS, FEM, REM, and REM with
cluster-robust standard errors are presented in Table 7 for the robustness check.

Table 7. Regression results.

Determinants POLS FEM REM REM with Cluster-Robust
Standard Error

Profitability −0.2258 ** −0.2418 *** −0.2382 *** −0.2382 **
Asset tangibility 0.2467 *** 0.2790 *** 0.2666 *** 0.2666 ***
Growth opportunities 0.0175 −0.0336 −0.0275 −0.0275
Liquidity −0.0611 *** −0.0506 *** −0.0519 *** −0.0519 ***
Non-debt tax shield 0.4088 −0.3444 −0.1616 −0.1616
Firm size 0.0366 *** 0.0345 ** 0.0367 *** 0.0367 *
Firm age −0.0414 *** −0.0425 −0.0437 * −0.0437
Constant −0.1223 −0.0899 −0.1175 −0.1175
No. of observation 274 274 274 274
Hausman test (prob > chi2) 0.9781 (Accept null hypothesis, REM is consistent)
R2 0.4309 0.3599 0.3595 0.3595
Adj R2 0.4159

Note: *** significant at 0.01, ** significant at 0.05, * significant at 0.10.

Profitability: The results show that profitability negatively impacts total debt at a
significant level of 5%. This finding confirms the pecking order theory, which suggests that
profitable firms tend to reduce their total debt. This provides support for Hypothesis 1
(H1). The result suggests the existence of information asymmetry in the O&G industry in
Malaysia. Hence, firms have strict financing orders where they will use internal sources
(retained earnings) rather than external sources of funds (debt and equity) [14]. The
outcomes are aligned with the conclusions of Saif-Alyousfi Abdulazeez et al. [32] in the
Malaysian context. Indeed, they contended that Malaysian firms have to reevaluate their
reinvestment plans to rely more on internal sources of funds rather than debt. Furthermore,
this study affirms the findings of earlier studies such as [21,24,56].

Asset tangibility: The result shows that asset tangibility positively impacts total debt at
a significant level of 1%, hence validating the trade-off theory. This indicates that the higher
the asset tangibility, the higher the total debt (that the O&G industry should have), hence
supporting Hypothesis 2 (H2). This finding highlights the collateral aspect as the main
cause for the O&G industry in Malaysia in seeking their leverage. This result is consistent
with previous empirical findings such as Yang et al. [24] and Ahmed and Sabah [48].
However, this result contradicts the finding of Uddin et al. [57] which supports pecking
order theory here.

Growth opportunities: The results show growth opportunities do not have a significant
impact on total debt for the O&G industry in Malaysia. Hence, we neither support the
pecking order nor the trade-off theory here. Despite that, it should be noted that the time
range of the investigation is unusual with a large fluctuation in oil prices. During this
downturn, firms may reduce their investment activities leading to lower changes in total
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assets; thus, it does not significantly impact the total debt. Therefore, Hypothesis 3 (H3)
could not be proved.

Liquidity: The result presents that liquidity negatively impacts total debt for the O&G
industry in Malaysia. Therefore, Hypothesis 4 (H4) holds true. This finding validates
pecking order theory, which suggests that firms with high liquidity tend to have lower
levels of leverage. This indicates that Malaysia’s O&G industry is in a favorable position in
terms of liquidity, enabling them to easily fulfill their short-term obligations. This result is
aligned with Ali et al. [45], Baidoo [56], and Nga and Long [25].

Non-debt tax shield: The NDTS shows an insignificant impact on the total debt. This
result is robust with Shaik et al. [21] and Haron et al. [36]. Therefore, Hypothesis 4 (H4)
was not supported.

Firm Size: Firm size shows a positive and significant impact on total debt. The findings
indicate that the large O&G industry in Malaysia utilizes greater debt to finance their
investments. This finding supports the trade-off theory applications that larger firms are
more stable and less likely to go bankrupt [27]; hence, leveraging debts can be advantageous
in terms of tax shield which is corroborated with Saif-Alyousfi Abdulazeez et al. [32].

Firm Age: The result shows that firm age does not have a significant impact on
total debt in the O&G industry in Malaysia. Most of the O&G firms in Malaysia are still
young. It can be argued that these firms are still in the process of establishing their optimal
capital structure.

4.6. Regression Analysis—Moderating Effect

As shown in Table 8, when earnings volatility is considered as the moderating variable,
the relationship between assets tangibility and total debt (as represented by the interaction
term asset tangibility earnings volatility) is found to be negative and significant. Although
firms have physical assets that they can use as collateral to secure debt financing, high
earnings volatility can diminish the effectiveness of these assets as a form of security for
lenders. According to Domanski et al. [5], banks tend to require additional collateral during
a slump in oil prices especially for firms with high levels of debt. Suggesting that tangible
assets may be valued at less than their nominal worth.

Table 8. Regression result.

Determinants POLS FEM REM REM with Cluster-Robust
Standard Error

Profitability 0.0140 −0.1431 −0.0909 −0.0909
Asset tangibility 0.3613 *** 0.4155 *** 0.3955 *** 0.3955 ***
Growth opportunities 0.0552 −0.0823 ** −0.0609 −0.0609
Liquidity −0.0416 *** −0.0342 ** −0.0348 *** −0.0348 ***
Non-debt tax shield −0.4441 −1.3434 −1.2294 −1.2294
Earnings volatility 1.1318 *** 0.9970 *** 0.9830 *** 0.9830
Firm size 0.0453 *** 0.0574 *** 0.0539 *** 0.0539 **
Firm age −0.0497 *** −0.0679 ** −0.0567 *** −0.0567 *
Profitability *VOL −0.8049 −0.0505 −0.3429 −0.3429
Asset tangibility * VOL −1.3799 ** −1.3079 *** −1.3314 *** −1.3314 *
Growth * VOL −0.5006 0.4761 0.3302 0.3302
Liquidity * VOL −0.2288 −0.1868 * −0.1928 * −0.1928
Non-debt tax shield * VOL 9.4136 11.6948 * 11.8771 * 11.8771
Constant −0.3149 ** −0.4320 ** −0.4098 ** −0.4098 **

Note: *** significant at 0.01, ** significant at 0.05, * significant at 0.10.

The moderating effects of earning volatility on the relationship between profitability
and total debt (profitability * earnings volatility) and liquidity and total debt (liquidity *
earnings volatility) show insignificant results. This shows a contrasting result when there
is no moderating variable, i.e., the liquidity shows a negative relationship. This is because
there is a risk of liquidity shortfall during the volatile earnings [5]. Nevertheless, the
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moderating effect of earnings volatility on the relationship between growth opportunities
(growth opportunities * earnings volatility) and the non-debt tax shield and total debt
(non-debt tax shield * earnings volatility) remains insignificant. Therefore, the moderating
factors of earnings volatility show partial support.

5. Conclusions

Firstly, this study investigates the impact of firm-specific factors on the capital structure
of the O&G industry in Malaysia. Capital structure was proxied by leverage and measured
as the total debt ratio. Based on the results shown in Table 7, profitability negatively impacts
leverage which supports the hypothesis of pecking order theory. The asset tangibility
positively impacts leverage, which is consistent with the collateral aspect of asset tangibility
given in trade-off theory. Liquidity negatively impacts leverage, which is robust under
pecking order theory. On the other hand, this study also includes firm size and age as
control variables where the former shows a positive significant impact on leverage and,
later, is not an important determinant of capital structure for the O&G industry in Malaysia.

Secondly, in order to examine the moderating impact on the relationship between
firm-specific factors and capital structure, an earnings volatility variable was introduced to
the regression model. Interestingly, referring to the results (for asset tangibility *VOL) given
in Table 8, the interaction between asset tangibility and leverage has significantly switched
to negative. Here, we argue that tangible assets may be valued at less than their nominal
worth during high earnings volatility. Consequently, the O&G industry in Malaysia should
consider the moderating impacts of earnings volatility to strategize their capital structure
decisions effectively.

This study contributes to the existing literature on the impact of firm-specific variables
on capital structure for the O&G industry in Malaysia. There seems to be some variation in
the results for the O&G industry in Malaysia that may be related to the industry character-
istics. It highlights that managers, as well as policymakers, should analyze the firm-specific
factors in accordance with the O&G industry to formulate the capital structure policy to
increase the firm value. In fact, managers and policymakers should place greater emphasis
on earnings volatility since it changes the relationship between firm-specific factors and
leverage to obtain an optimal capital structure.

Last but not the least, this study focuses on leverage, which is calculated as the ratio of
the total debt divided by the total assets for the Malaysian O&G industry. Future endeavors
may decompose the total debt ratio into long-term and short-term debt to gain a better
understanding of the influence of capital structure factors.
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