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Abstract 
 

Financial market development is an important factor in movement toward economic 
growth especially in emerging economies. Financial market development is a phenomenon 
which can increase financial system effectiveness and may affect economic activities and 
energy demand. Also trade openness can influence on growth of economy beside energy 
consumption. Thus, current work aims at investigating relationship between financial market 
development, economic growth, and trade openness with energy consumption in Iranian 
economy using Auto Regressive Distributed Lag (ARDL) Model during 1967-2010. Results 
of this work indicate there is significant relationship through estimation of short-term and 
long-term models. There is two-way causality relationship between energy consumption and 
trade openness and there is one-way causality relationship between economic growth and 
energy consumption and financial development and energy consumption toward energy 
consumption. 
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1.  Introduction 
Energy is one of the main effective factors on economic growth today. Various views have been 
proposed regarding extent and way of energy influence on economic production and growth. The 
views can be discussed within two general frameworks; neoclassic economists and biologist 
economists. Biologist economists consider energy as the dominant factor in the production function 
and regard it as the main factor of economic growth and consider such factors as labor force and capital 
as mediating factors. 

On the other hand, neoclassic economists maintained energy play relatively insignificant role in 
economic production and growth and consider it as a mediating factor which becomes important along 
with capital, labor force and land. This view was modified somehow following oil crises of the 70s and 
neoclassic authors regarded larger role for energy in production function. Overall, it can be said despite 
of disagreement about the effects of energy on economic growth, high important effect of energy on 
economic production and growth is not hidden for anyone today. It is attempted to describe extent and 
way of energy impact on economic growth in the current work. 

On the other hand, financial institutions paly very important role, so that they increase 
economicefficiency in financial system and thus influence economic activity and energy demand. Iran 
possesses big oil reserves, massive underground mines and high energy potential and it demonstrates 
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role and importance of energy production and consumption in economic intentions. Thus, in addition to 
labor and capital factors, energy is also regarded as one of the major production factors in 
macroeconomics debates, and production is considered as a function of labor, capital and energy 
factors. To this end, relationship between energy demand and financial markets development is 
investigate in this work using Auto Regressive Distributed Lags (ARDL) Models.  

This work is organized in 4 sections. Introduction is given in section 1 and research principles 
are discussed in section 2. Section 3 gives results for estimation of models and the paper ends with 
section 4 as conclusion and recommendations. 
 
 

2.  Research Principles 
2.1. Relationship between Energy Consumption and Economic Growth 

Existing views on relationship between energy consumption and economic growth can be classified 
into two classes. In the first perspective, it is assumed there is a steady and substantial relationship 
between two variables. Second perspective which was proposed in 80s argues lack of relationship 
between energy consumption and economic growth which challenged the first perspective. 

In the first perspective, a maximum growth rate is considered for the economy and achieving 
growth rate requires energy consumption in a high volume, and thus great investment is needed for 
provision of energy in the future. Therefore limited energy offer leads to growth stop or even negative 
growth in economy. Opponents of this view argue that there is no stable relationship between 
economic growth and energy consumption, because economic index of gross domestic product (GDP), 
which is value of exchangeable economic activity in a community, is a combination of very varied 
economic activities in a country and this economic index has very low relationship with physical 
factors determining energy consumption. In other words, infrastructural investments may have much 
more important relationship with energy consumption.  

Various works have been done on relationship between energy consumption and GDP in 
different countries some of which are discussed in the following. 

Choi and Edenyu (1985) investigated relationship between energy consumption and GDP using 
Granger causality. Jang jin and Edenyu (1992) studied presence/absence of long-term relationship 
between energy consumptionwith national income and relationship between employment level and 
energy consumption using monthly data within 1976-1990 for American economy. Davrid Stern 
(1993) examined GDP and energy consumption relationship during 1974-90 using Vector 
Autoregressive (VAR) method. Ebohon studied local relationship between energy and economic 
growth within 1960-84 for Nigeria and Tanzania using Granger causality. Soon and Moon (1996) used 
a Endogenous growth model for developed countries. Masin and Masih (1996) studied relationship 
between energy consumption and real earnings for South Korea and Taiwan, ASEAN, Thailand and Sri 
Lanka using advanced time-series techniques such as unit root tests, multivariate visualization from 
Johansson model and vector error correction model. Rahimi (1993) investigated relationship between 
economic growth and energy demand for countries with different development levels (less developed, 
developing and developed, OPEC members). Husseini (1996) studied oil price and economic growth 
relationship in OECD selected states. Current work aims at investigating causality relationship between 
energy consumption, general level of prices and GDP variables in some OPEC countries including 
Indonesia, Iran, Kuwait, Saudi Arabia, and Venezuela using panel data method. Following providing 
theoretical principles of energy consumption and economic growth relationship, this relationship is 
studied using data for time period 1965-2000 in OPEC selected states in a panel data pattern, which is 
combination of time series data and cross-section data, and then obtained results will be provided. 
 
2.2. Energy Consumption and Trade Relationship 

Various works have been done on the relationship between global trade and energy consumption. For 
example, Narayan and Smyth (2009) investigated causality between energy consumption, export and 
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economic growth in the Middle-East states using multi-way causality method. Their findings showed 
no relationship between export and energy consumption. Erkan et al. (2010) studied energy 
consumption/export relationship in Turkey. They used Johansen-Juselius co-integration method and 
VECM Granger causality for long term and causality relation between variables. Their findings 
indicated there is co-integration between export and energy consumption and energy consumptionis 
Granger causality of export. Also Lean and Smyth (2010a, b) in Malaysia showed it seems export and 
energy consumption does not showed each other’s causality.  
 
2.3. Financial Development Effect on Energy Consumption 

Financial market development can influence energy demand in various ways. One of direct way of 
influence is that financial development affects energy demand through easy access to funds necessary 
to purchase durable goods such as automobiles, home electrical appliances, such as refrigerators and 
washing machines, and energy consuming equipment on the factories, etc. These products are mainly 
highly energy consuming, which certainly have an impact on a country's total energy demand. On the 
other hand, business can be run in a useful and efficient way through development of financial markets 
since it provides easier and cheaper access to financial assets leading to development of trade (purchase 
or construction of new factories with more complete equipment and facilities and employment of more 
labor forces). Especially most businessmen and traders pay special attention to stock market 
development, since it allows well access to equity and investment fund resources, which are necessary 
for development of their business. Development of stock market activities can reduce risk for both 
consumers and traders through diversification and thus it can be an important factor for wealth 
production in the economy. Increased stock market activities create a wealth which certainly 
increasesbusinessman and consumer confidence and is regarded as a leading economic index at 
community level as well as a sign of economic growth and boom. Thus, development of financial market 
is considered as an ensuring confidence lever for businessman and consumer. Consequently, improved 
economic confidence leads to increased economic activity and energy demand (Sadorsky, 2011). 

Investigation of effective factors on energy consumptionin emerging economies have been an 
important part of recent studies in economic field, because most of these emerging economies evolved 
by a rapid growth leading to increased energy demand in them. According to Center for International 
Energy, energy demand will face annual growth of 1.8 percent between 2005 and 2030, and developing 
economies account for 74 percent of this increased demand and only China and India will constitute 45 
percent of which. Hence identifying effective factors on energy demand will help in finding future 
direction and change in energy demand in these countries, thus modeling energy demand is vital and 
critical. Many studies have been done on relevance of energy demand in emerging economies, however, 
a large part of them considered significant relationship between energy demand and income. For 
example, studies by Alinco (2008), Alirani (2006), Aprebis and Pyne (2009), Kovantavat and et al. 
(2000), Lee (2005) and Lee and Chang (2008) can be mentioned. Kreft and Kreft (1978) found economic 
growth and energy demand growth in USA during 1947-1974 are positively related. MonirBloomi 
approved significant relationship between energy consumption per capita and GDP per capita for Tunisia 
during 1971-2004 using Johansson’s co-integration technique. It should be noted there are abundant 
studies investigating energy demand and economic growth including works by Fataee et al. (2002), 
Sotias and Sar (2003), Ghali and El Sakaka (2004), and Mozader and Marati (2007).  
 
2.4. Energy Consumption 

Increasinglydependence of the communities to energy due to replacement of human force by machine 
force and use of energy-consuming technologies have led to considering energy as an effective factor 
in economic growth and development and it plays considerable role in different economic sectors’ 
function (Behboudi et al., 2009). Importance of this role and its place became more following oil price 
fluctuations and economic recessions in oil importing states. In many studies theoretical relationship 
between energy consumption and economic growth have been addressed (for example, Levine, 1997; 
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Fung, 2009) which is because of importance of energy as a motivating force for manufacturing and 
service activities and economic growth and development. Economic growth is a process, and its main 
axis is GDP growth, thus economic development planning is done aiming at mobilization of national 
possibilities and resources for more goods and service production needed by the community. 

Financial institutions have very important role so that they increase economic efficiency in 
financial system and affect economic activity and energy demand. Determining relationship between 
energy consumption and economic growth may be useful in describing energy sector’s policies 
especially in parts suffering from energy resourcesdeficient and its related problems (such as problems 
resulting from gas pressure drop in some cold and disadvantaged regions). 
 
2.4.1. Energy (Oil and Gas) Consumption in Iran 
Growth and development of industries and use of energy-consuming equipment including energy 
carriers was increased by urbanism growth in Iran along with the world. During years of war, energy 
consumption was forced to be rationed and therefore it was reduced, but it grew since 1989 and during 
years of first and second development plans as 7.82 and 3.07 percent, respectively. Oil products 
consumption had average 1.58 percent growth during 1996-2002, and natural gas consumption had 
average 11.67 percent growth at the same period of time (Arman and Zare, 2005). 
 

Figure 1: Energy consumption in terms of million barrels of oil in Iran 
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2.5. Methodology 

2.5.1. Error Correction Mechanism (ECM) 
Error correction concept was used by Philips (1957) for the firsttime. Accordingto Philips, error 
correction models mean policy tools for approximating target variable to the optimal value, then it was 
used by Sargan (1964). He based his methodology on wage determination in labor market. On the other 
hand, on the other hand, according to Hendriet al. (1984) error correction model is nothing other than a 
dynamic linear regression model where variables are stated in terms of levels and their first order 
difference and they called error correction pattern as a bound form of linear regression model. Last 
interpretation of error correction pattern was proposed by Granger and colleagues, based on the co-
integration analysis. 

Co-integration in a set of economic variables provides statistical basis for using error correction 
patterns. Such patterns have increasing fame in experimental works; the main reason of their fame is 
that they relate short term fluctuations in the variables to their long term balance values. It is clear 

when variables  and  are co-integrated, there is a long term balance relation between them. Of 
course, there may be some imbalances in short term. In this case, following relation's error term can be 
considered as Balance Error.  

t t t t t ty X u u y X       (1) 
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Now this error can be used for associating short term behavior of  to its long term balance 
value. Thus following pattern can be defined: 

 (2) 

Where,  is regression estimation error term in Eq. 1 with a time interval. Such pattern is 

known as error correction pattern, where changes in  is associated to previous period's balance error. 

When  and  (both integration of first order I (1)) are co-integrated,  in relation 1 is integration of 

zero order I(0), that is, it is stationary. Since  and  are also stationary, error correction model 
variablesin relation 2 are all I (0) or stationary. Hence, this pattern can be estimated in OLS method 
without concern for obtaining spurious regression and t and F statistics can be used. 

Above facts can be stated in terms of a two-stage modeling strategy: 
Stage 1: First, parameters related to long term pattern are estimated using statistics related to level 

of variables and then null hypotheses on lack of co-integration among model variables is tested. Thus a set 
of variables is obtained which are co-integrated and provide a long term balance relationship. 

Stage 2: Error correction term (ECT) which is regression error term of stationary long term 

model ( ) is used and estimated as an explanatoryvariable in error correction model. Then, short term 
dynamicity structure is specified by necessary tests. ECT coefficient shows adjustment toward 
equilibrium and it is expected to have negative sign. As observed this method is a very simple but 
costly one and has some drawbacks. Although OLS estimators of above co-integration regression are 
compatible, distributions are not normal and are highly dependent on model parameters. In addition, 
estimators' bias can be significant in small samples. Therefore, statistical inferences may be misleading 
and wrong decisions may be made about the variables that must be entered in the model. In the second 
stage, bias of estimators is transferred to error correction term and short term model's parameters may 
be affected (Noferasti, 1999).  

In fact, error correction model states changes of dependent variable is a function of deviation 
from long term balance relationship (stated by error correction component) and changes of other 
variables are explanatory. This pattern which relates long term and short term behavior of two 
variables, is stated as follows: 

 (3) 

Anyway, error correction component ( ) in error correction model offers a detour to 
explore the Granger Causality. 
 
2.5.2. Auto Regressive Distributed Lag Method (ARDL) 
Such methods as Engle and error, which deal with small samples (low number of observations) are not 
sufficiently reliable due to not considering short term dynamic reactions in the variables, sincetheir 
estimations are not bias free and thus testing hypothesis using usual test statistics such as t statistics 
will not be valid. Therefore, models which include short term dynamicity and lead to more accurate 
coefficient estimations are used. Overall, a dynamic model is one which includes lags of the variables.  

In order to recue bias related to pattern coefficients estimation in small samples, it is better to 
use a model which considers high number of lags for the variables.  

 (4) 
Above pattern is known as Auto Regressive Distributed Lag Method (ARDL): 
  2

1 2, 1 P
PL P L L L      (5) 

0 1( , ) 1, 2,....,q
i i i i iqb L q b b L b L i k      (6) 

Where L is interval operator, W is a vector of fixed variables such as intercept, dummy 
variables, time trends or exogenous variables with fixed lags. Microfit estimates equation for all states 
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and all possible orders of the values, that is, in  times. is max lag which is determined 
by the author and k is number of explanatory variables. 

In the next step, one of equations is selected using one criterion from Akaike Information 
Criterion, Schwart Bayesian Criterion (SBC), Hannan Quinn Criterion (HQC) or R-Bar Squared so that 
much degree of freedom is not lost. 

The same dynamic model is used for calculating model long term coefficients. Long term 
coefficients for variables X are obtained as follows:  

In order to specify whether long term relationship obtained from this method is not fake, 
following hypothesis is tested in the first method. 

 (7) 

Null hypothesis indicates lack of co-integration or long-term relationship,because the condition 
for moving short term dynamic relationship toward long term balance is that sum of coefficients is 
smaller than 1. For performing the test, 1 should be deduced from sum of lagged coefficients of 
dependent variable and is divided by sum of coefficients' standard deviation. 

If t obtained absolute value is larger than critical values' absolute, null hypothesis is rejected 
and existence of a long-term relationship is accepted. 

In the second method proposed by Pesaran et al. (1996), existence of long term relationship 
between variablesis tested by calculation of F statistics for testing significance of lagged levels of 
variables in error correction form. Important point is that distribution of F is non-standard. Pesaran et 
al. calculated appropriate critical values corresponding with the number of regressors and whether the 
model includes intercept and trend. They provided two groups of critical values: one is based on the 
fact that all variables are stationary; the other is based on the fact that all variables arenon-stationary 
(becoming stationary by once differentiating). If calculation F is out of this limit, an obvious decision 
is made without need for knowing whether variables are I(0) or I(1). If F is beyond upper limit, null 
hypothesis is accepted. If F is within both limits, results of the inference are not obvious and are 
dependent on the fact whether variables of I(0) or I(1). Under these conditions, unit root tests must be 
run on the variables.  
 
 
3.  Model Estimation Results 
Stationary state of research data at level and one order of differential were investigated in Tables 1 and 2. 
It should be noted LNG is GDP logarithm, LNF is logarithm of banks funds for private sector, LNK is 
private sector's capital, LNE is energy consumption logarithm, LNIM is import logarithm, LNEX is 
export logarithm, and LNTR is trade openness logarithm. 

Before model estimation, data should be tested in terms of stationary state. Thus, model 
stationary state was examined using Dickey – Fuller test. A series is said stationary if its mean and 
variance is fixed over the time and covariance of two time periodsdepends only on interval or lag 
between two periods, otherwise it is said that the series has unit root and is non-stationary. There are 
different tests for investigating series stationary, the simplest one is drawing series diagram. However, 
common used tests known as Augmented Dickey-Fuller TestAugmented Dickey-Fuller Test (ADF) 
and Phillips-Perron test are used in economic studies. Null hypothesis is non- stationary series in this 
test. Its critical value was obtained byMonte Carlo simulation by Dickey and Fuller and developed by 
Mackinnon (Noferasti, 2008).  
 
Table 1: Stationary state of research variables  
 

Null Hypothesis: Test critical values Phillips-Perron test statistic 
1% level 5% level 10% level Adj. t-Stat Prob.* 

LNE has a unit root -3.592 -2.931 -2.604 -2.767 0.072 
LNEX has a unit root -3.592 -2.931 -2.604 -1.459 0.545 
LNF has a unit root -3.592 -2.931 -2.604 -1.363 0.591 
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Table 1: Stationary state of research variables - continued 
 

LNG has a unit root -3.610 -2.939 -2.608 -0.135 0.938 
LNIM has a unit root -3.592 -2.931 -2.604 -2.439 0.137 
LNK has a unit root -3.592 -2.931 -2.604 -1.362 0.592 
LNTR has a unit root -3.592 -2.931 -2.604 -1.431 0.558 
D(LNE) has a unit root -3.597 -2.933 -2.605 -4.154 0.002 
D(LNEX) has a unit root -3.597 -2.933 -2.605 -4.587 0.001 
D(LNF) has a unit root -3.597 -2.933 -2.605 -4.535 0.001 
D(LNG) has a unit root -3.597 -2.933 -2.605 -3.320 0.020 
D(LNIM) has a unit root -3.597 -2.933 -2.605 -4.471 0.001 
D(LNK) has a unit root -3.597 -2.933 -2.605 -4.153 0.002 
D(LNTR) has a unit root -3.597 -2.933 -2.605 -5.356 0.000 

*MacKinnon (1996) one-sided p-values. 
 
Table 2: Stationary state of research variables  
 

Null Hypothesis: Test critical values: Augmented Dickey-Fuller test statistic 
1% level 5% level 10% level Adj. t-Stat Prob.* 

LNE has a unit root -3.606 -2.937 -2.607 -2.812 0.066 
LNEX has a unit root -3.597 -2.933 -2.605 -2.087 0.251 
LNF has a unit root -3.592 -2.931 -2.604 -0.970 0.756 
LNG has a unit root -3.610 -2.939 -2.608 -0.135 0.938 
LNIM has a unit root -3.592 -2.931 -2.604 -2.315 0.172 
LNK has a unit root -3.592 -2.931 -2.604 -1.496 0.526 
LNTR has a unit root -3.592 -2.931 -2.604 -1.431 0.558 
D(LNE) has a unit root -3.610 -2.939 -2.608 -3.049 0.039 
D(LNEX) has a unit oot -3.597 -2.933 -2.605 -4.759 0.000 
D(LNF) has a unit root -3.597 -2.933 -2.605 -4.531 0.001 
D(LNG) has a unit root -3.601 -2.935 -2.606 -3.596 0.010 
D(LNIM) has a unit root -3.597 -2.933 -2.605 -4.487 0.001 
D(LNK) has a unit root -3.597 -2.933 -2.605 -3.824 0.006 
D(LNTR) has a unit root -3.597 -2.933 -2.605 -5.356 0.000 

*MacKinnon (1996) one-sided p-values 
 

According to Tables 1 and 2, all variables become stationary with a lag and are not stationary at 
level below 1 percent or become stationary by once differential of data.  
 
Table 3: Johansen Co-integration Test results  
 

Series: LNG LNE LNF LNK LNEX 
Hypothesized Trace Max-Eigen 
No. of CE(s) Statistic Statistic 

None * 98.78511 36.22927 
At most 1 * 62.55584 22.94211 
At most 2 39.61372 18.20457 
At most 3 21.40916 13.56516 
At most 4 * 7.843996 7.843996 

Series: LNG LNE LNF LNK LNIM 
Hypothesized Trace Max-Eigen 
No. of CE(s) Statistic Statistic 

None 89.90322 35.03422 
At most 1 54.869 24.91809 
At most 2 29.95091 15.3094 
At most 3 14.64151 8.373426 
At most 4 6.268087 6.268087 

Series: LNG LNE LNF LNK LNTR 
Hypothesized Trace Max-Eigen 
No. of CE(s) Statistic Statistic 

None 91.10905 41.48434 
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Table 3: Johansen Co-integration Test results – continued 
 

At most 1 49.62471 19.94946 
At most 2 29.67525 15.83057 
At most 3 13.84468 8.570478 
At most 4 5.274203 5.274203 
* denotes rejection of the hypothesis at the 0.05 level 
**MacKinnon-Haug-Michelis (1999) p-values 
Max-eigenvalue test indicates no co-integration at the 0.05 level 

 
According to co-integration test shown in Table 3, according to Trace statistics there is at least 

one co-integration vector, that is, there is at least one long term relationship.  
 
Table 4: Estimation of short and long term relationships  
 

Dependent Variable: LNG 
Long Run Analysis 

Model 1 Model 2 Model 3 
Variable Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 

C 5.89 24.4*** 6.85 20.25*** 7.350 19.8*** 
LNE 0.2 5.6*** 0.07 1.36 0.100 1.8* 
LNF 0.02 1.78* 0.05 2.83*** 0.067 4.3*** 
LNK 0.336 16.0*** 0.45 7.48*** 0.350 8.5*** 
LNEX 0.126 7.8*** - - - - 
LNIM -0.04 -0.97 - - 
LNTR 0.121095 1.897159 

Short Run Analysis 
Variable Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic 

C 6.15 14.89 9.9 
LNE 0.153 5.1 0.28 0.83 -0.104 -1.12 
LNF 0.037 3.79 -0.18 1.5 0.165 5.8 
LNK 0.309 16.17 0.096 0.25 0.144 1.94 
LNEX 0.14 10.33 - 
LNIM -0.402 -1.45 
LNTR 0.215 1.92 
ECM(-1) -0.28 -0.9 -0.47 -1.54 -0.39 -3.29 

 
Short and long term model of economic growth is estimated in Table 4 results indicate there is 

a long and short term relationship between economic growth and energy consumption so that is 1 
percent is added to energy consumption in short term, 0.15 percent is added to GDP and 0.2 percent is 
added to it in long term. Obtained coefficients for energy consumption in long and short term are 
accepted at level below 1 percent. Also international trade openness and export have positive 
coefficients for economic growth at long term, while they have negative effect at short term, which is 
consistent with economic theories. That is, economic growth is reduced in short term by trade openness 
and it is as a negative shock, because by international trade openness, domestic producers will not be 
able to compete with foreign producers initially, but they can increase their production in long term by 
promoting efficiency and product quality. Capital stock and facilities to private sector have positive 
effect on economic growth in all three equations. 

Stability of ARDL regression models is investigated in the following by drawingCUSUM curves. 
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Model 1: Export 

 
Fig 2: Stability is verified at level below 5 percent.  

 

-20

-15

-10

-5

 0

 5

 10

 15

 20

 1955  1960  1965  1970  1975  1980  1985  1990  1995

Observation

CUSUM plot with 95% confidence band

 
 

Fig 3: Stability is verified at level below 5 percent.  
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Model 2: Import 

 
Fig 4: Model stability is verified at level below 5 percent.  
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Fig 5: Model stability is verified at level below 5 percent. 
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Model 3: Trade 

 
Fig 6: Model stability is verified at level below 5 percent.  
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Fig 7: Model stability is verified at level below 5 percent.  
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Granger Causality 

 
Table 5: Granger Causality 
 

Pairwise Granger Causality Tests 
Null Hypothesis: F-Statistic Prob. 

LNE does not Granger Cause LNG 0.04 0.85 
LNG does not Granger Cause LNE* 3.01 0.09 
LNF does not Granger Cause LNG* 3.51 0.07 
LNG does not Granger Cause LNF 0.06 0.82 
LNIM does not Granger Cause LNG* 3.84 0.06 
LNG does not Granger Cause LNIM 0.63 0.43 
LNK does not Granger Cause LNG 1.82 0.19 
LNG does not Granger Cause LNK* 3.47 0.07 
LNTR does not Granger Cause LNG 0.00 0.99 
LNG does not Granger Cause LNTR 2.41 0.13 
LNF does not Granger Cause LNE 2.85 0.10 
LNE does not Granger Cause LNF 0.47 0.50 
LNIM does not Granger Cause LNE 1.17 0.29 
LNE does not Granger Cause LNIM 0.02 0.89 
LNK does not Granger Cause LNE 2.20 0.15 
LNE does not Granger Cause LNK 0.19 0.66 
LNTR does not Granger Cause LNE* 3.25 0.08 
LNE does not Granger Cause LNTR** 4.68 0.04 
LNIM does not Granger Cause LNF 0.30 0.59 
LNF does not Granger Cause LNIM 0.11 0.75 
LNK does not Granger Cause LNF 0.75 0.39 
LNF does not Granger Cause LNK 1.80 0.19 
LNTR does not Granger Cause LNF 0.01 0.94 
LNF does not Granger Cause LNTR 2.16 0.15 
LNK does not Granger Cause LNIM 0.43 0.51 
LNIM does not Granger Cause LNK 0.64 0.43 
LNTR does not Granger Cause LNIM 0.13 0.73 
LNIM does not Granger Cause LNTR** 4.45 0.04 
LNTR does not Granger Cause LNK 0.00 0.98 
LNK does not Granger Cause LNTR** 3.57 0.07 

 
According to Table 4, there is two-way Granger Causality between trade openness and energy 

consumption and the more is energy consumption, it helps international trade and the more 
international trade is developed, energy consumption is increased. Perhaps reason for mutual 
relationship between energy consumptionand trade openness is development of industry sector, that is, 
both variables help industry development and thus a mutual relationship is created. 

Also there is one-way relationship between GDP and energy consumption from GDP toward 
energy consumption, that is, increased productionincreases energy consumption.  

There is one-way relationship between energy consumptionand development of financial 
markets and causality is from development of financial markets toward energy consumption. That is, 
energy consumption id increased by development of financial markets and its reason is development of 
financial funds for purchase of durable goods such as automobile and home appliances which increase 
energy consumption.  
 
 

4.  Conclusion and Recommendations 
Development of financial market is a phenomenon which increases financial system efficiency and 
affect economic activities and energy consumption. Energy as driving factor of most manufacturing 
and service activities has a special place in economic growth and dynamicity. To this end, the current 
work aimed at modeling energy consumption and development of financial markets relationship using 
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Auto Regressive Distributed Lags (ARDL) Model. Also, relationship between energy consumption and 
economic growth and trade openness was investigated, because gap for such study was observed in the 
previous works.  

Three models were estimated for energy consumption function in Iran as long and short term 
based on financial development, international trade and economic growth indices. Overall, effect of 
financial development, trade openness and economic growth on energy consumptioncan be estimated 
as positive. Also short term ECM model was used for investigating economic growth function and 
energy consumption. 
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