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Relationship between Financial Leverage 
and Firm Growth in the Oil and Gas 
Industry: Evidence from OPEC 

Seyed Mohammad Javadi a*, Abbas Alimoradib, Mohammadreza Ashtianic 

Recent theories of firm dynamics emphasize on the role of financial vari-
ables as determinants of firm growth. Most of the technical literature shows 
that there is a positive relationship between financial leverage and firm 
growth. The purpose of this paper is to examine whether such relationship 
exists among oil and gas companies within the Organization of the Petro-
leum Exporting Countries (OPEC). Data were collected from the selected 
members of the OPEC. The collected data was then analyzed using the Arel-
lano and Bond (1991) GMM method and Sargan test. The results showed 
a significant and positive relationship between financial leverage and firm 
growth which is in line with the technical literature. This research contrib-
utes to the body of knowledge by examining a specific and important sector 
within several different countries. It shows the current theory is not affected 
by industry or country.  
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1. Introduction
The relationship between capital structure and 

growth of a company has been subject of a long-stand-
ing debate over within the discipline of accounting and 
financial management disciplines. Although a capital 
structure appropriate to one specific firm is not neces-
sarily suitable for other firms from other industries or 
sectors, but the investigation of capital structure mixture 
helps to determine and control the leverage that will im-
prove companies’ performance in their environments.

A growing firm is defined as: “A company which is 
growing at a rapid pace compared to its peers or to the 
broad economy. However, there is no hard-and-fast rule 
to define the growth of a firm.

Harris and Raviv (1991) recognized four broad cat-
egories of underlying elements which affect a firm’s 

level of leverage. First, there is an agency attitude stat-
ing that an assumed capital structure is determined by 
the inter-dynamics of numerous groups of stakehold-
ers who claim the firm’s assets. Second, managers with 
high levels of individualism may select lower liability 
to maximize achievements and increase their reputation. 
The internal relationships is alleviated by capital struc-
ture decisions through simplified signaling between in-
terested parties. Third, the theory of business enterprise 
implies that mixture of capital structure of a firm is af-
fected by company’s characteristics, such as its strategy, 
products, market, and resources available. Finally, com-
petitions on financing with the aim of taking control of a 
firm is a determining factor. 
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2. Financial leverage and growth opportu-
nity 

It is important how leverage and firm growth are cor-
related and capital structure mixture can help alleviate 
possible conflicts amongst stockholders and managers 
in an agency (Stulz, 1988). Prior literature has found re-
lations between leverage and other variables in the cor-
porate setting. For example, according to Harris and Ra-
viv (1991), leverage is directly related to firm size, fixed 
assets, non-debt tax shields, as well as firm value, while 
it is negatively associated with features such as adver-
tising expenditure, profitability, volatility, and the pos-
sibility of bankruptcy. Some studies have even shown 
a negative connection between leverage and growth 
opportunities over its impact on cash flow (Jensen and 
Meckling, 1976; Stulz, 1988).

Naturally, both positive and negative features of debt 
financing are specified for all firms. However, McCo-
nnell and Servaes (1995) assert the predominant effect 
of debt financing is a role of accessibilities of investment 
opportunities faced by that firm. Or for “high-growth” 
organizations with many growth opportunities, negative 
effects are predominated. As the debt payment decreases 
funds, managers are forced to pass on positive NPV pro-
jects. On the other side, for “low-growth” organizations 
with limited growth opportunities, positive effects of 
debt dominate as it restricts the fund accessible for man-
agers to follow investment activities with value damag-
ing nature. This result proposes that depending on per-
ceived future growth determined by Tobin’s Q, leverage 
changes growth in a different manner.

3. Literature review
There is a wide range of theoretical and empirical lit-

erature related to the capital structure (leverage level) in 
a firm and its relationship with other firm specifications. 
Some of researchers showed that there is a dependen-
cy structure between financial and economic markets 
(Awan et al., 2010).

Modigliani and Miller’s (1958) study has contribut-
ed significantly to the theoretical framework of finance 
literature (Abor, 2005). They proved that capital struc-
ture in the absence of tax is irrelevant to the firm value. 
Their proposition (I) is built on the assumption of a per-
fect market where there is no tax and bankruptcy costs.

Five years after announcement of proposition (I), 
Modigliani and Miller (1963) revised their conclusion 
about the relationship between a firm value and its mix-

ture of liability and equity, and the capital structure. 
They realized that a tax shield can be created by using 
liability.

Debt financing results is a decrease in the firm’s tax 
expense. In this regard, they recommended that a perfect 
capital structure for a firm is the one that solely uses 
debt, but not equity. This is identified as “MM Proposi-
tion (II)’. 

Donaldson (1961) by using the pecking order theory 
conducted a qualitative research and interviewed 25 big 
US companies. He concluded that management strongly 
intends to use internal funds of the firm if available and 
accessible and does not prefer to use external sources 
of capital structure. In this condition, internal funds and 
debt tools are chosen for financing. In summary, this 
theory implies that firms consider all existing financing 
techniques to choose the least expensive one. 

The trade-off theory sheds light on the effect of re-
sources on a firm’s decision of picking debt or equity 
to finance its projects. It suggests that a company uses 
liability if it has a great amount of tangible assets (well 
liquidation value) and has ability to choose equity if a 
substantial share of the firm’s assets is intangible (Har-
ris and Raviv, 1991). Furthermore, the trade-off theory 
expresses that the benefits are accessible through tax li-
abilities, despite the vital threat of bankruptcy. It recom-
mends firms to provide and control optimal debt–equity 
ratios (Graham, 2000).

Graham (2000) argued that a normal firm might dou-
ble its tax benefits by supplying liability securities until 
the marginal tax benefit starts to decline. He showed that 
how tax benefit advantage motivates a firm to use debt 
financing approach. Product market factors, low asset 
collateral, growth options and planning for future costs 
results in conservative debt issuance.

Hung et al. (2002) discovered an indirect associa-
tion between high leverage and company performance, 
for example profit margin, in Hong Kong stock market. 
Hovakimian, et al. (2001) examined the hypothesis that 
“firms tend to move toward a target debt ratio when they 
either raise new capital or retire or repurchase exist-
ing capital”. Most of their concepts of capital structure 
choice came from the trade-off theory, which asserts 
there is a trade-off between the costs and interests of 
liability and financing equity.

Aivazian et al. (2005) examined the impact of finan-
cial leverage on firms’ investment decisions in Canada’s 
stock market. They found that “leverage is negatively 
related to investment and this negative effect is signifi-
cantly stronger for firms with low growth opportunities 
than those with high growth opportunities”.
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Huynh and Petrunia (2010) studied the effects of age 
and leverage on firm growth. They argued that empirical 
examination of the relationships between financial vari-
ables and determinants of firm growth was difficult. They 
used a set of administrative data from a Canadian manu-
facturing firm and found that leverage and finance size as 
financial factors can affect growth rates of new firms.

Poblete and Grimsholm (2010) investigated internal 
and external factors hampering SME growth in Thailand. 
There were a number of constraints to SME firm growth. 
They found some internal factors such as poor manage-
ment, lack of skilled labor and little investment on R&D.

Mazhar and Nasr (2010) showed the choice of liabil-
ity or equity might vary from one organization to anoth-
er due to each firm’s specific conditions. Corporations 
pick different sources of fund. Bistrova, et al. (2011) de-
tected indications in support of the pecking order theory. 
Their study exhibited a negative association between the 
amount of debt and capital profitability. Hereafter, or-
ganizations should not use external sources if they can 
provide internal cash funds.

Rahaman (2011) in a study entitled: “access to financ-
ing and firm growth” used a sample of quoted and un-

quoted firms to evaluate the effect of financial structure on 
firm growth. Results were statistically significant and quan-
titatively important. He concluded that in the presence of 
external financing constraints, firms rely more on internal 
funds to finance growth, but the effect of internal financing 
on firm growth decreases with an increase in the firm’s ac-
cess to an external bank credit facility.

Bei and Wijewardana (2012) investigated the rela-
tionship between financial leverage and firm growth and 
financial strength in Sri Lanka. They argued that finan-
cial leverage is a factor that contributes to the determina-
tion of financial growth.

The above mentioned studies provide a nutshell of the 
literature in this area. However none of them has focused 
on a specific sector, particularly the oil and gas. Further-
more. They were conducted in a country and had not inves-
tigated the phenomenon among different countries. 

4. Data collection
Table 1 below has provided information of the com-

panies and countries which financial data for the pur-
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Table 1: Summary of selected oil and gas companies in OPEC
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pose of the study were extracted from. They are 33 
companies from four members of the OPEC which have 
created the final sample of the research. 

There are currently thirteen members in the OPEC. 
They are Iran, Saudi Arabia, UAE, Kuwait, Algeria, 
Angola, Ecuador, Indonesia, Iraq, Libya, Nigeria, Qa-
tar and Venezuela. Two countries (Angola and Ecuador) 
from the OPEC had no stock exchange market and con-
sequently there were no data available for them. As a 
result, they have been removed from the sample. Fur-
thermore, there were four countries (Venezuela, Algeria, 
Iraq and Libya) which had stock exchange markets but 
did not have oil and gas companies. In fact, oil and gas 
projects in these countries are operated by foreign and 
international companies. Finally, other three countries 
were also omitted from the sample, because of the lack 
of enough data for analysis.

5. Research hypotheses
The research hypotheses were derived and devel-

oped from Wu (2013). After an in depth consideration 
and investigation of the related literature, the following 
research hypotheses were selected and developed.

Most of the previous research about the capital 
structure and growth measures show a meaningful but 
negative relationship between financial leverage and 
firm growth (see for example; Lang et al. (1996) and 
Rahaman (2011)). Therefore, the first hypothesis of the 
research is formed as:

Hypothesis 1: There is relationship between financial 
leverage and firm growth.

On the other hand, capital structure literature implies 
that firms with valued growth opportunities are expected 
to have relatively low level of debt. Such claim is also 
supported by many studies such as Rahaman (2011) who 
showed with high Tobin’s Q (as a sign of high growth 
opportunities) firms are likely to issue equity rather than 
debt or bonds when raising fund. Furthermore, Lang et 
al. (1996) and Hurme (2010) found that the correlation 
between financial leverage and firm growth measure is 
more intensive for firms with limited investment op-
portunities, i.e. low Tobin’s Q firms. For high Tobin’s 
Q firms (whose great growth opportunities are acknowl-
edged by external investors) underinvestment problem 
caused by debt extension is less than other firms. So, the 
next research hypothesis is made as below:

Hypothesis 2: Financial leverage affects firm growth 
measure differently compared to Tobin’s Q firms.       

High Tobin’s Q firms are expected to exhibit less 

correlation between financial leverage and growth meas-
ures than low Tobin’s Q firms.

According to Lang et al. (1996) the expected effects 
of financial leverage on firm growth should be weaker 
amongst large firms than their smaller peers. As a firm 
enhances and increases in size and matures over years, it 
gains more access to capital markets and stock exchang-
es. Such firms can present themselves to stockholders 
and potential investors. Thus, firms with high external 
financing options in hand can finance their growth in 
one way or another and despite smaller companies are 
less limited by their level of leverage. Therefore, growth 
opportunities in large firms are supported by creditors. 
So:

Hypothesis 3: Leverage affects firm growth differ-
ently based on firm size.

Based on such expectation, the correlation between 
leverage and firm growth measures is expected to be 
stronger amongst smaller companies.  

6. Research Model and Methodology
The main pooled data set of this study consists of 

oil and gas firms whose activities are focused in OPEC. 
Foreign companies’ data have been collected from gulf-
base website (gulfbase.com) (GCC stock market) and 
for the Iranian companies from codal.ir (Tehran Stock 
Exchange official website for publication of companies’ 
data) as well as Rahavard Novin database. The Gulfbase 
website was used to retrieve data for stocks traded in 
Stock Exchange markets of the Persian Gulf countries.

The research statistical population included compa-
nies active in the oil and gas industry from the OPEC 
members. Since the research is solely concentrated on 
one single industry, so there is no bias over industry 
differences. Those companies remained in the sample 
which had at least five years data for all variables of the 
research model. Convenience sampling was used for 
this study. The convenience sampling is in fact a non-
probability sampling technique which selects subjects 
and samples based on their convenient accessibility, 
data availability, and proximity to the researcher. 

The basic model of this research which is adopted 
from Rahaman (2011) is as follows:  
Yit = α + βYit-1 + X` it-1 θ + Z`it-1 δ + µit

Symbols and proxies of the research model are de-
fined in Table 2.

In the above mentioned model, dependent variable is 
the “firm growth” in a specific period “Y”. On the right 
hand side of the equation; “X” is the “control variable” 
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and “Z” represents the “firm leverage”, and finally “µ” 
is the “error term” in the regression model. It should be 
mentioned that the above basic model has been modi-
fied and adjusted for this research. The conceptual mod-
el (framework) of the research is illustrated in Figure 1 
below.

Research hypotheses and regression techniques are 
summarized in Table 3.

7. Research Variables
As it is illustrated in Figure 1, five types of different 
variables (dependent, independent, control, moderator, 
and dummy) are used in the research model. They are 
described and explained in the following.

 7.1. Dependent variable
Sales growth is one of the growth measures. A growing 
company has a great capability to increase its sales and 
revenue beyond the industry average over a sustained 
period of time. A company is not classified as a growing 
firm on the basis of one-time surge in revenues; rather, 
growth has to be established over a number of years. 
Sales growth is a continuous variable measured by di-
viding sales in year 1 by sales in year 0. 
 

  sales (0)Sales growth (1)=sales (1)-sales (0)

7.2. Independent variables
This paper sets out to investigate the relationship 

ProxyDescriptionSymbol

Firm growthDependent variableYit

-Interceptα1

-The coefficient of lag 
dependent variableα2

Firm growth in 
1 year ago

1 year lag dependent 
variableYit-1

Cash, Age, Capital 
expenditure

Control variables 
vectorX` it-1

-Coefficient vector of 
control variablesα3

Firm leverageIndependent variableZ`it-1

-Coefficient vector of 
independent variableα4

Coefficient vector of 
moderator variableα5

Tobin’s Q , SizeModeratorW

Coefficient vector 
of dummy variableα6

Country, Business 
CycleDummy variablesD

-Error termµ

Table 2: tails of Regression Formula

Figure 1: Conceptual model (framework) of the research
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W Moderator Tobin’s Q , Size 

α6 Coefficient vector of dummy variable  

D Dummy variables Country, Business Cycle 

µ Error term - 

      

In the above mentioned model, dependent variable is the “firm growth” in a specific period “Y”. On the right 
hand side of the equation; “X” is the “control variable” and “Z” represents the “firm leverage”, and finally “µ” 
is the “error term” in the regression model. It should be mentioned that the above basic model has been modified 
and adjusted for this research. The conceptual model (framework) of the research is illustrated in Figure 1 
below. 

 

Figure 1: Conceptual model (framework) of the research 

 
Research hypotheses and regression techniques are summarized in Table 3 below. 

Table 3:  Summary of hypotheses and formula 

No. Hypotheses Formula 

1 
There is relationship between 

financial leverage and firm growth. 
Yit = α1 + α2 Yit-1 + α3 X` it-1 + α4 Z`it-1 +  α6 D`+ µit 

2 
There is relationship between 
Tobin’s Q and firm growth. 

Yit = α1 + α2 Yit-1 + α3 X` it-1 + α4 Z`it-1 + α5 W` it-1 *Z` it-1 + 
α6 D`+ µit 

3 
There is relationship between size of 

the firm and firm growth. 
Yit = α1 + α2 Yit-1 + α3 X` it-1 + α4 Z`it-1 + α5 W` it-1 *Z` it-1 + 
α6 D`+ µit 
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between firm’s financial leverage and growth; thus, it 
is important to clearly justify the choice of leverage. It 
has been defined here as the ratio of the book value of 
both short-term and long-term debt to the book value 
of total assets. This definition is taken from Rahaman 
(2011). The reason for using book value rather than mar-
ket value is to avoid from incorporating too much recent 
changes in the firm’s equity values, which reflects mar-
ket expectation of firm growth. 

BV (Total Assets)Leverage= BV ( Debt )

7.3. Control variables 
In order to precisely investigate the relationship be-

tween leverage and five growth measures, it is impor-
tant to control various factors that may have impacts on 
the growth measures. The impacts of these variables are 
controlled and omitted from the model.

Cash flow is a continuous variable that measures the 
availability of internal funds for investment. Net interest 
expenses in year 1 is added back to raw cash flow of year 
1 to form the net interest expense in order to remove ef-
fects of a given level of leverage. Cash flow is standard-
ized through dividing it by total assets of year 0. 

Cash ƒlow (1)=
Raw Cash flow (1)+Net interest expenses (1)

Total assets (0)

Capital expenditure affects net investment growth 
measures indirectly and capital expenditure growth 
measures directly. Thus, it should be added to the multi-
variable regression as a control variable. 

Capital expenditure is a continuous variable calcu-
lated by dividing capital expenditure in year 1 by fixed 
assets in year 0. 

 

Capital Expenditure (1)=
Capital expenditure (1)

Fixed assets (0)
Age: Increasing literature in economics and finance 
discusses that firm age is an important element of its 
performance variability. On average, small firms are 
younger than large firms, and their lack of understanding 

of business rules of game, industry specifications and 
competitions. Firm age in this study is calculated as a 
proxy of the number of years that a firm has been active 
in the sector since its establishment. It is obvious that 
distribution of small firms age, stochastically dominates 
distribution of large firms age. In fact, small firms are, 
on average, younger than large firms (Rahaman, 2011).

7.4 Dummy variables 
Since the data set under consideration consists of 

four different sovereign nations with vastly different ac-
counting, cultural and legal background, it is important 
to control potential differences due to country origin of 
a particular observation. 

Country is a binary variable for each of the four 
countries included in the data sample. The “1” value for 
a particular country indicates that the data relate to the 
normal year(s). Otherwise the value is 0. 

Business cycles affect the firm growth and may re-
sult in a relationship with leverage if the firm has less 
debt at the same time (Wu, 2013). So, economic cycle 
is a binary variable indicating the general categorical 
economic environment of an observation to be either 
“abnormal” or “normal” (Wu, 2013). There have been 
volatilities in the oil prices during years 2006-2011. On 
the other hand, there has also been a challenging credit 
crunch and global recession that could affect results of 
the research. So this study should neutralize the effects 
of such confounding variable(s). The dummy variables 
receives a value of 1 if data is gathered from normal 
years. Abnormal years refer to the stock bubble and re-
cession years (2010-2011), whereas normal years cover 
the intermediate years (2012-2014).

8. Data analysis
The Arellano and Bond (1991) GMM estimator 

omits the firm-fixed effects via first-differencing and 
employs lagged levels of the dependent variable and the 
predetermined variables as well as differences of the ex-
ogenous variables (Xit-1) as instruments in the situation 

Table 3: Summary of hypotheses and formula

FormulaHypothesesNo.

Yit = α1+ α2 Yit-1+α3X`it-1+α4Z`it-1+α6D`+µitThere is relationship between financial leverage and firm growth.1

Yit=α1+α2Yit-1+α3 X`it-1+α4Z`it-1+α5 W`it-1*Z`it-1+α6D`+µitThere is relationship between Tobin’s Q and firm growth.2

Yit=α1+α2Yit-1+α3 X`it-1+α4 Z`it-1+α5 W`it-1*Z`it-1+α6 D`+ µitThere is relationship between size of the firm and firm growth.3
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of no second-order autocorrelation in the εit.
      GMM is a strong estimator therein. It is differ-

ent from the Maximum Likelihood Estimation (MLE) 
as it does not need evidence for precise distribution of 
disturbances. In practice, many well-known and popular 
estimators in econometrics can be considered as spe-
cial cases of GMM. For example, the Ordinary Least 
Squares (OLS) estimator can be seen as a GMM estima-
tor, based upon the settings that each right-hand side of 
variables is uncorrelated to the residual. 

Advantages of application of the dynamic GMM 
panel model are as follows: 

1) Endogenous problem that occurs when an inde-
pendent variable is correlated to the error term in the 
regression model is simply solved in dynamic panel data 
models rather than in static models (ÇOBAN, 2014).

2) Reduction or elimination of collinearity in regres-
sion model; using lagged and dependent variables caus-
es collinearity being removed.

3) Static variables removal over time. This method 
leads to the removal of many variables that get static 
over time, causing bias in the regression estimation 
(Baltagi, 2008).

4) Dynamic panel data estimation is more appropri-
ate in cases where time dimension is smaller than firm 
dimension, and also some factors affect dependent and 
explanatory variables. This is likely to be the case in re-
gressions of leverage on growth. 

With regard to the brief explanation, the GMM meth-
od was considered to be the best estimator for this study.

9. Empirical Results
 Determination of the relationship between explana-

tory variables is done by correlation coefficient matrix.
Table 4 shows the correlation coefficients of the ex-

planatory variables employed in the study.

10. Panel-based unit root test
Recent literature suggests that panel-based unit root 

tests have higher power than unit root tests based on in-
dividual time series. In statistics, a unit root test exam-
ines whether a time series variable is non-stationary and 
that possesses a unit root. The null hypothesis is gener-
ally defined as the presence of a unit root and the al-
ternative hypothesis is either stationary, trend stationary 
or explosive root depending on the test applied. In this 
study Fisher unit root test has been employed. Fisher-
type (Choi 2001) tests have the same null hypothesis as 
all panels containing a unit root. The results are shown 
in the Table 5.

Probabilities for Fisher tests are computed using 
an asymptotic Chi-square distribution. All other tests 
assume asymptotic normality. As shown in Table 5 P-
value is less 0.05. So the data involved in this research 
are stationary.

Similar to any other instrumental variable estima-
tors, for GMM estimator to be identified, there must be 
at least the same number of instruments as parameters 
in the model. Cash, capital expenditure and age are in-
strument parameters in the empirical model. If there are 

Table 4: Correlation Coefficients matrix of variables

LEVERAGESIZETOBINGROWTHCASHCAPEXAGE
Covariance 
Correlation

200.6065
1.000000AGE

0.017281
1.000000

0.347896
0.186850CAPEX

0.008670
1.000000

-0.000738
-0.060303

-0.277308
-0.210267CASH

0.204009
1.000000

-0.003144
-0.074750

0.004180
0.070392

0.419032
0.065501GROWTH

0.305648
1.000000

0.067630
0.270836

0.018526
0.359881

0.0000057
0.0000783

0.197251
0.025191TOBIN

1.018185
1.000000

0.112812
0.202223

0.024124
0.052931

0.009678
0.103004

-0.000126
-0.000951

-3.446167
-0.241130SIZE

0.057135
1.000000

0.090118
0.373634

-0.023352
-0.176709

0.000365
0.003380

-0.003363
-0.151105

0.001136
0.036149

0.359876
0.106299LEVERAGE
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more instruments than parameters, the value of the op-
timized objective function will be greater than zero. In 
fact, the value of the objective function, termed J-sta-
tistic, can be used as a test of over-identifying moment 
conditions.

In this study thirty three firm-year data in a period of 
five years from 2012 to 2016 were collected and used. 
So the total number of observations were equal to 165. 
Table 6 shows descriptive statistics for variables em-
ployed in the research.

As shown in Table 6, the average of firms leverage 
equals 0.503, meaning capital structure of companies is 
divided equally between debt and equity.

Average of the firm growth equals 0.86 indicating 
that companies had suitable growth rate during 2010-
2014. One of the main reasons for this growth rate is 
the lag dependent variable in model, which might have 
affected the growth rate.

11. Findings and interpretation of the first 
hypothesis 

The empirical results are shown in Table 7. Since 
the P-value of J-statistic is less than 0.05, therefore the 
regression model is valid. The coefficient of leverage 
and its P-value were 6.131861 and 0.0440 respectively. 
Therefore, null hypothesis is rejected that means in spite 
of what have been stated in literature, the relationship 
between financial leverage and firm growth is signifi-
cant and its value is positive. The first hypothesis of this 
research claimed that there is a relationship between fi-
nancial leverage and firm growth. Additionally, the re-
lationship between leverage and growth measure is ex-
pected to be positive. It was adopted and built based on 
the most previous studies. However, the results of this 
research shows that the relationship between financial 
leverage and firm growth is significant and not negative.
It is worth mentioning that some studies (such as Bei 
and Wijewardana, 2012) have found a positive relation-
ship between financial leverage and firm growth. On 
the other hand, one unit increase in financial leverage 
can increase firm growth by 6.131861 units in terms of 
sales growth. So, an increase in leverage or more usage 
of debts in firms’ capital structure has a significant and 
positive relationship with the growth of the firms as well 
as their sales growth.
Based on these findings, it can be concluded that oil 
and gas firms should use more leverage to increase their 
operations and income, and make greater returns. This 
conclusion confirms theoretical literature believing that 
financing debts is cheaper than equity and that debts 
generate tax shield, so this factor can be desired by firms 
to get more liabilities.

12. Normality test of residuals
Jarque-Bera is a statistic test for testing whether the 

Prob.*StatisticMethodVariable - series

0.0004111.845PP - Fisher Chi-squareLeverage

0.022188.7319PP - Fisher Chi-squareTobin’s Q

0.0000157.557PP - Fisher Chi-squareSize

0.0000138.751PP - Fisher Chi-squareGrowth

0.0001116.818PP - Fisher Chi-squareCash flow

0.0000162.950PP - Fisher Chi-squareCapital 
expenditure

*sig. level: 0.05

Table 5: Summary of panel unit root test

Table 6: Descriptive Statistics of Variables

Capital ExpenditureCashTobinAGESIZEGrowthLeverageDescription

0.0547910.0794761.35865421.916.6021720.863280.503227Mean

0.0026920.0500561.206457196.818510.1580420.5097Median

0.1348920.0927590.60041813.820.9940225.3756350.241222Standard deviation

1.2322970.6773383.865479518.53153162.355610.9599Max

00.0006930.52801724.212667-0.989360.003086Min
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Table 7:  Summary of first hypothesis test

Prob.t-StatisticStd. ErrorCoefficientVariable

0.0750-1.8065120.087611-0.158271GROWTH(-1)

0.04402.40613414.0595933.82861LEVERAGE(-1)

0.08180.8492700.8360040.721869CASH(-1)

0.01700.1046181.8421960.192726CAPEX(-1)

0.25140.4536454.8575092.203584AGE(-1)

IncludedCountry

Effect specification

Cross-section fixed

0.542831S.D. dependent var1.739322S.E. of regression

220.8427Sum squared resid10.16962J-statistic

12Instrument rank0.041903Prob(J-statistic)

series is normally distributed. The statistic test measures 
the difference of skewness and kurtosis of the series 
with those from normal distribution.

Under the null hypothesis of a normal distribution, 
the Jarque-Bera statistic is distributed as Chi-2 with two 
degrees of freedom. The “reported probability” is the 
probability that a Jarque-Bera statistic exceeds (in ab-
solute value) the observed value under the null hypoth-
esis. A small probability value leads to rejection of null 
hypothesis of a normal distribution. The histogram and 

normality test of residuals is shown in Figure 2 below.
If the residuals are normally distributed, the histogram 
should be bell-shaped and the Jarque-Bera statistic 
should not be significant. As shown in Table 7, P-value of 
Jarque-Bera is less than 0.05, meaning that the original 
variables themselves are not normally distributed. But 
according to the Central Limit Theorem (CLT), when 
independent variables are added, their properly normal-
ized sum tends toward a normal distribution; meaning 
that the residuals distribution of the research is normal.

Fig. 2.  Histogram and normality test of residuals

12 

 

increase in leverage or more uses of debts in firms’ capital structure has a significant, positive relationship with 
the growth of the firms as well as their sales growth. 

Based on this result, it can be claimed that conclude that oil and gas firms should use more leverage to 
increase their operations and income, and make greater returns. This conclusion confirms theoretical literature 
believing that financing debts is cheaper than equity and that debts generate tax shield, so this factor can be 
desired by firms to get more liabilities. 

 

Normality test of residuals 

Jarque-Bera is a statistic test for testing whether the series is normally distributed. The statistic test measures 
the difference of skewness and kurtosis of the series with those from normal distribution. 

Under the null hypothesis of a normal distribution, the Jarque-Bera statistic is distributed as chi-2 with 2 
degrees of freedom. The reported Probability is probability that a Jarque-Bera statistic exceeds (in absolute 
value) the observed value under the null hypothesis—a small probability value leads to rejection of null 
hypothesis of a normal distribution. The histogram and normality test of residuals is shown in figure 2. 

   

Figure 2 Histogram and normality test of residuals

If the residuals are normally distributed, the histogram should be bell-shaped and the Jarque-Bera statistic 
should not be significant, as shown in the table, P-value of Jarque-Bera is less 0.05. So, the residuals distribution 
is normal, meaning regression residuals are normally distributed.   

 

Findings and the interpretation of the second hypothesis  

In the second research hypothesis the impact of growth opportunities on the relationship between financial 
leverage and firm growth is subjected. So Tobin’s Q was entered in the regression model as a moderator variable 
and formed an individual row in the output table, as displayed in previous sections. 

The second research hypothesis asserts that financial leverage affects firm growth measure differently 
compared to Tobin’s Q firms. High Tobin’s Q firms are expected to exhibit less positive correlation between 
financial leverage and growth measures than low Tobin’s Q firms.  
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13. Findings and interpretation of the sec-
ond hypothesis 

In the second research hypothesis, impact of growth 
opportunities on the relationship between financial lev-
erage and firm growth was reviewed. For this purpose, 
the Tobin’s Q was entered in the regression model as a 
moderator variable and formed an individual row in the 
output table, as displayed in previous sections.

The second research hypothesis asserts that financial 
leverage affects firm growth measure differently compared 
to Tobin’s Q firms. High Tobin’s Q firms are expected to 
exhibit less positive correlation between financial leverage 
and growth measures than low Tobin’s Q firms. 

Summary of the results is shown in Table 8 below. 
The results showed that P-value of J-statistics is less 
than 0.05, so the empirical model is valid, and Tobin’s Q 
is the variable that can affect the relationship between fi-
nancial leverage and firm growth. The P-value is 0.0248 
which means that Tobin’s Q is significant in the model 
as a moderator variable. Also, null hypothesis can be re-
jected. One of the main underlying reasons can be ten-
dency of shareholders to increase funds for firms with 
suitable growth opportunities. 

 Based on this result, Tobin’s Q is statistically signifi-
cant in the model. And sales growth for oil and gas firms 
are related to Tobin’s Q and these firms cannot ignore 

Tobin’s Q for their growth. This may be true for the high 
added-value oil and gas in value chain.

Empirical literature of finance confirms the findings 
of this study. The results show that Tobin’s Q firm is the 
most important variable in firm growth. High Tobin’s 
Q firms have more correlation between financial lever-
age and firms’ sales growth. Therefore, firms with high 
Tobin’s Q should be more sensitive to financial lever-
age than those with low Tobin’s Q. In such companies a 
slight change in financial leverage causes considerable 
changes in their growth. 

 

14. Findings and interpretation of the third 
hypothesis

In the third hypothesis another important variable 
was introduced as the firm size. So “size” of firm was 
entered in the regression model and had an individual 
row in the output table.  Similar to the previous hypoth-
esis, the firm size is a moderator variable in this hypoth-
esis. According to this hypothesis, Leverage affects the 
firm growth differently based on the firm size. Besides, 
the correlation between leverage and firm growth meas-
ures are expected to be stronger for smaller companies.

The positive correlation between financial leverage 
and firm growth measures is expected to be more prev-
alent amongst smaller companies. So, it was expected 
that both coefficient of leverage and firm size were sig-

Table8: Summary of the second hypothesis test

Prob.t-StatisticStd.  ErrorCoefficientVariable

0.0024-0.02212750.51365-1.117724GROWTH(-1)

0.0162-2.05673215.44829-31.76762LEVERAGE(-1)

0.0847-0.0719192089.214-136.0738CASH(-1)

0.00450.0219451197.29523.40168CAPEX(-1)

0.18410.0199792241.53644.78404AGE(-1)

0.0248-2.02216728.33942-57.31944TOBIN(-1)*LEVERAGE(-1)

IncludedCountry

Cross-section fixed

0.551575S.D. dependent var0.159590Mean dependent var

48728.47Sum squared resid26.76929S.E. of regression

12Instrument rank14.70105J-statistic

0.021903Pro.  (J-statistic)
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nificant. Table 9 given below presents summary of the 
results.

As it is seen in Table 9, the P-value of J-statistic is 
less than 0.05. It means GMM model is valid and so 
other results are explained. But the P-value of the firm 
size is not less than 0.05 (0.1866) so the coefficient of 
size is not significant, and size is not significant in GMM 
model at significance level of 0.05. Therefore, the size 
is not a significant variable in the relationship between 
financial leverage and firm growth and cannot affect this 
relationship. As a result, the null hypothesis is not re-
jected and size of the firms, unlike Tobin’s Q, is not a 

moderator variable in this model.
One of the main underlying reasons is that most of 

the firms in oil and gas industry have a large number of 
assets and their sizes are big (high values). Consequent-
ly, the firm size is not an important variable for creditors 
in decision making. These firms are initially big.

Considering this result, growth of oil and gas firms 
is not related to the firm size. So, these firms can ignore 
total assets in this regard. This statement might also be 
true about those oil and gas firms that highly need in-
vestments that cannot affect their growth, too.

Table 10 below, summarizes results of testing the 

Table 10: Summary of testing research hypotheses

ConclusionResultsResearch hypothesisNo.

 There is relationship between financial
leverage and firm growth

 H0 is
rejected

H0: There is not relationship between fi-
nan cial leverage and firm growth.

 H1: There is relationship between financial
leverage and firm growth.

1

 Tobin’s Q affects relationship between
financial leverage and firm growth.

H0 is
rejected

H0: Financial leverage does not affect firm growth meas-
ure differently with different Tobin’s Q firms.

H1: Financial leverage affects firm growth meas-
ure differently with different Tobin’s Q firms.

2

 Size does not affect relationship between
financial leverage and firm growth.

 H0 is not
rejected

H0: Leverage does not affect firm growth dif-
ferently given different firm size.

H1: Leverage affects firm growth differ-
ently given different firm size.

3

Table 9: Summary of the third hypothesis test

Prob.t-StatisticStd. ErrorCoefficient Variable

0.0201-2.3772340.058713-0.139576GROWTH(-1)

0.02170.43931542.1371818.51148LEVERAGE(-1)

0.0770-0.0289326.715540-0.194296CASH(-1)

0.07930.2813044.8086301.352689CAPEX(-1)

0.16010.4415764.0645491.794807AGE(-1)

0.1866-0.27176510.62706-2.888064SIZE(-1)*LEVERAGE(-1)

IncludedCountry

Effects Specification

Cross-section fixed 

0.542831    S.D. dependent var0.153658Mean dependent var

44.24197    Sum squared resid0.783883S.E. of regression

12    Instrument rank15.521012J-statistic

0.018903Prob. (J-statistic)
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above three mentioned research hypotheses.

15. Sargan test
The Sargan–Hansen test or Sargan’s J test is a statis-

tical test used to examine over-identifying restrictions 
in a statistical model. Its test statistic can be computed 
via residuals of instrumental variables regression by 
constructing a quadratic form based on the cross-prod-
uct of the residuals and exogenous variables. The Sar-
gan–Hansen test of over-identifying restrictions should 
be performed routinely in any over-identified models 
estimated by instrumental variables techniques. Instru-
mental variables techniques are powerful, yet if a strong 
rejection is encountered for the null hypothesis of the 
Sargan–Hansen test, the validity of estimates should be 
seriously doubted.

Davidson and MacKinnon (2004) suggest that mul-
tiplying the number of observations by the uncentered 
R2 from regression of the residuals of the GMM (in-
strumental variables estimator) equation on the set of in-
struments (0.04) is equivalent to the Sargan statistic. In 
the present research it equals (84*.0.04=3.36). A scalar 
called Sargan statistics has been created in Eviews (Da-
vidson and Mackinnon, 2004).

Degrees of freedom are equivalent to the number of 
over-identifying restrictions (number of instruments minus 
the number of regressors). A quick chi-square test in Eviews 
showed that P-value of statistic equals 0.2059. Since this P-
value is greater than 0.05, it means that null hypothesis is not 
rejected. So, the list of instruments validity is acceptable. 

 

16. Conclusion
The results of this study showed that the relationship 

between financial leverage and firm growth is signifi-
cant and positive. More precisely, one unit increase in fi-
nancial leverage can increase the firm growth by 6.1318 
units in terms of sales growth. So, increase in leverage 
or the use of more debts in firms’ capital structure has a 
significant and positive relationship with their growth.

 A reason may be that, from viewpoint of firm own-
ers, accessible growth opportunities are more unstable 
and riskier. Therefore, they tend to turn to lenders and 
creditors. Another underlying reason would be restric-
tions of issuing new equity stocks. It should be noted 
that previous studies have been mostly conducted in the 
U.S. and European countries that have more efficient 
stock exchange markets than the OPEC context. It is 

argued that providing funds in the U.S. and European 
markets is simpler and more convenient compared to the 
OPEC. Therefore, firms in the U.S. and European coun-
tries are more able to increase funds because of their 
economic conditions. 

In conclusion, oil and gas firms should use more lev-
erage to grow in their operations. This finding is in line 
with theoretical literature believing that financing debts 
is cheaper than equity and also that debt generates tax 
shields.

This study shed a light on the debate by using cross 
country data in the one of the challenging sector, i.e. oil 
and gas. Previous studies are limited to one country, es-
pecially the U.S. (see for example Rahaman, 2011 and 
Hurme, 2010). A dummy variable was used to overcome 
the country problem in the model. 
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Table 11: Summary of Variables

DefinitionTypeVariableVariable

Measures the growth of sales volumeContinuousSales growthDependent

Relative amount of debt a firm carries
in relation to its total assets for any given year

ContinuousleverageIndependent

Cash flow gross of net interests payments
 divided by total assets the year before

ContinuousCash flow

Control Capital expenditure divided by fixed assets the year beforeContinuousexpenditures

 The number of years a firm has been active in the
business sector since its incorporation.

ContinuousAge

 Measures the growth opportunities faced by a particular
 firm, the ratio of sum of book value of debt and market value

of equity to the replacement costs of the firm assets
ContinuousTobin's Q

Moderator

The logarithm of a firm’s Total Assets from its balance sheetContinuousSize

Economic cycle dummy for either abnormal or normal YearsBinaryEconomicDummy 
variables Country dummy for each country includedBinaryCountry

Appendix: Summary of the research variables.


