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 This study the dynamic relationship between renewable and non-renewable energy 

consumption and industrial output and GDP growth in Iran using data over the period 

of 1980–2011. The cointegration technique and autoregressive Distributed Lag (ARDL) 
approach are used. The results show that there is a long-term equilibrium relationship 

among non-renewable and renewable energy sources and economic growth. The 

causality analyses show bidirectional causality between economic growth and non-
renewable energy consumption in the short and long run. However, there is no evidence 

of short-run relationship between GDP growth and renewable energy consumption. 

These results indicate that Iran economies still remain energy-dependent for their 
economic growth. However, expansion of renewable energy sources is a viable solution 

for addressing energy security and climate change issues, and gradually substituting 

renewable to non-renewable energy sources could enhance a sustainable energy 
economy. 
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INTRODUCTION 

 

 Energy is the lifeblood of any modern economy. It is a crucial input to nearly all of the goods and services 

we have today. Stable and reasonably priced energy supplies are vital to maintaining and improving living 

standards of billions people across the globe. For many decades, the demand of fossil fuel energy attends an 

exponential growth rate which formed disaster and catastrophic damages on the environment. The emissions of 

greenhouses gases such carbon dioxide (CO2) are very dangerous aspects that may be considered as the main 

cause of global warming. Thus, it is necessary to find a substitutable energy to the fossil one such renewable 

energy. 

 Since the negotiation of the Kyoto Protocol, in 1997, there has been a strong emphasis on the need to 

replace fossil fuels for renewable energy sources (RES). It obliged industrialized countries to limit their 

greenhouse gas emissions, mainly CO2. Consequently many countries started to shift from dependence on fossil 

fuels towards the use of more renewable energy sources (RES).Indeed, a sharp increase of CO2 concentration 

cannot be ignored, mostly due to the combustion of fossil fuels (coal, oil and natural gas) [1,2] arising from the 

energy sector.   

 Presently, as the above review verifies thatincreasing energy demands are tied to economicgrowth and 

social change in almost non-linear way.They are also influenced by the industrializedcountries.Meeting this 

future demand will necessitate a continuous depletion of indigenousresources. It is obvious that fossil fuels 

cannot aloneprovide the needs of the world. Accordingly,research into new energy alternatives has 

beenintensified throughout the world. The alternativeto depletable fuels is renewable energy sources 

thosesources origination from the course of the annualsolar cycle, and having a short period ofrenewability. 

Solar energy, wind, hydropower, tidalpower, waves, ocean thermal gradient and biomassare various forms of 

renewable energy [3]. 

 In any economy, both renewable and non-renewable energy use are strongly connected to the level of 

economic activity and economic growth. However, among the various sectors of the economy, the industrial 

sector dominates economic activities in economies, consuming the largest portion of energy and producing a 
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significant amount of carbon dioxide emissions. A number of studies have investigated these relationships 

between energy consumption, pollutant emissions, and economic growth. 

 This paper tries to capture the impact of capital formation, labour force, renewable energy consumption, 

non-renewable energy consumption, and international trade on economic growth. 

 

2 Literature survey: 

 The literature on the causal relationship between energy consumption and economic growth rests upon four 

testable hypotheses: growth, conservations, feedback and neutrality. 

 First, the idea behind the growth hypothesis is that energy consumption plays a vital role in the economic 

growth process directly and /or as a complement to labor and capital. The empirical support for the growth 

hypothesis is based on the presence of unidirectional causality from energy consumption to economic growth. In 

this case, energy conservation policies that reduce energy consumption will adversely impact economic growth. 

 Second, the conservation hypothesis postulates that energy consumption is dictated by economic growth. 

The conservation hypothesis is supported if there is unidirectional causality from economic growth to energy 

consumption. In this situation, energy conservation policies designed to reduce energy consumption will not 

have an adverse impact on economic growth.  

 Third, the feedback hypothesis depends upon the interdependent relationship between energy consumption 

and economic growth. The feedback hypothesis is supported by the presence of bidirectional causality between 

energy consumption and economic growth. This interdependent relationship suggests that energy conservation 

policies which reduce energy consumption may also impact economic growth. Also, such changes in economic 

growth may also be conveyed back to energy consumption.  

 Finally, the neutrality hypothesis rests on the assumption that energy consumption has a relatively minor 

role in the economic growth process.  The neutrality hypothesis is supported by the absence of causality 

between energy consumption and economic growth. In this case, the decrease in energy consumption via energy 

conservation policies will not impact economic growth. 

 An increasing RES share enhances economic growth and at the same time reduces CO2 emissions; this will 

be the best policy choice. On the other hand, if promoting REC negatively effects economic growth, at least 

initially, governments will need to use complementary policies, such as energy-conservation ones, to achieve 

environmental goals at the least cost. 

 Sari and Soytas [4] used a generalized forecast error variance decomposition analysis to examine how much 

of the variance in national income growth could be explained by the growth of different sources of energy 

consumption (coal, oil, hydro power, asphalted, lignite, waste and wood) and of employment in Turkey. They 

found that waste had the largest initial impact, followed by oil. Yet, within the 3-year horizon, lignite, waste, oil 

and hydro power explained, respectively, the larger amount of GDP variation among energy sources. In general, 

total energy consumption was almost as important as employment in explaining GDP forecast error variance.  

 Ewing et al [5] used the generalized forecast error variance decomposition analysis to study the effect of 

disaggregated energy consumption (coal, oil, natural gas, hydro power, wind power, solar power, wood and 

waste) on industrial output in the USA. These effects have to be considered when fully assessing the 

comparative costs of RES and fossil fuels. 

 Chien and Hu [6] studied the effects of renewable energy on GDP for 116 economies in 2003 through the 

Structural Equation Modelling (SEM) approach. They decomposed GDP by the “expenditure approach” and 

concluded that RES had a positive indirect effect on GDP through the increasing in capital formation. However, 

they found that RES did not improve the trade balance having no import substitution effect. 

 Sari et al [3] used the autoregressive distributed lag (ARDL) approach to examine the relationship between 

disaggregated energy consumption (coal, fossil fuels, natural gas, hydro, solar and wind power, wood and 

waste), industrial output and employment for the USA. They found that, in the long-run, industrial production 

and employment were the key elements of fossil fuel, hydro, solar, waste and wind energy consumption, but did 

not have a significant impact on natural gas and wood energy consumption.  

 Narayan et al. [7] used a bivariate   SVAR to study the impact of electricity consumption on real GDP for 

the G7 countries. They found a statistically significant positive relationship for every country except the USA, 

the only country common to our analysis.  

  Sadorsky [8] examined the relationship between renewable energy consumption (wind, solar and 

geothermal power, wood and wastes) and income estimating two empirical models for a panel of 18 emerging 

economies for the period 1994-2003. The study used panel cointegration techniques and a vector error 

correction model. Sadorsky verified that the larger an economy grows, the more renewable energy sources are 

consumed. Most recently, another line of standard research has decomposed the effects of energy consumption 

into renewable and non-renewable energy based on economic growth.  

 Payne [9] compared the causal relationship between renewable and non-renewable energy consumption and 

real GDP for the USA using annual data from 1949 to 2006. The author used Toda-Yamamoto causality tests in 
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a multivariate framework (including employment and capital formation) and found no Granger causality 

between renewable and non-renewable energy consumption and real GDP.  

 Bowden and Payne [10] use Toda-Yamamoto long-run causality test for US from 1949 to 2006 to examine 

the causality between sectorial non-renewable/renewable energy consumption and real GDP. The investigation 

results suggest neutrality hypothesis for commercial and industrial renewable energy consumption and real GDP 

nexus, while they suggest feedback hypothesis for commercial and residential non- renewable energy 

consumption and real GDP nexus. Also, there is a unidirectional causality running from residential renewable 

energy consumption to GDP. 

 Chang et al [11] used a panel threshold regression (PTR) model to investigate the influence of energy prices 

on RES development under different economic growth rates for the OECD countries over the period 1997-2006. 

They claimed there was no direct and simple relationship between GDP and the contribution of RES to energy 

supply. Changes in economic growth were related with past levels of renewable energy use and not with present 

ones. 

 Menyah and Wolde-Rufael [12] explore the causal relationship among renewable and nuclear energy 

consumption and economic growth for the US over the period of1960–2007. The result suggests no causality 

between renewable energy and CO2 emissions, but unidirectional causality from nuclear energy 

consumptiontoCO2 emissions.  

 Apergis and Payne [13] studied the relationship between renewable energy consumption and economic 

growth for 20 OECD countries over the period 1985-2005 within a multivariate framework. They comprised 

capital formation and labour in their analysis. The authors found a long-run equilibrium relationship between 

real GDP and renewable energy. The Granger causality test indicated bidirectional causality between the two 

variables both in the short and long-run. 

 Payne [14] examines the causal relationship between biomass energy consumption and real GDP by using 

the Toda–Yamamoto causality tests for Granger causality within a multivariate frame- work for the US for the 

period of 1949–2007. The empirical tests show unidirectional causality running from biomass energy 

consumption to real GDP. 

 Tugcu et al. [15] Using a classical augmented production functions, make a comparison between renewable 

and non-renewable energy sources in order to decide which type of energy is more important for economic 

growth in the G7 countries. The authors conclude that bidirectional feedback hypothesis between renewable and 

non-renewable energy and economic growth has been supported. According to these results, we can agree on the 

vital role of renewable energy in the progresses of the GDP. 

 Salim and Rafiq [16] usefully modified ordinary least square (FMOLS),dynamic ordinary least square 

(DOLS)and Granger causality tests to determine the relationship between renewable energy consumption and 

GDP in Brazil, China, India, Indonesia, Philippines, and Turkey for the period of 1980-2006.The results propose 

that renewable energy consumption is significantly determined by income in the long-run. 

 Al-mulali et al. [17] use fully modified OLS tests to investigate the bidirectional relationship in the long-

run between the renewable energy consumption of high-income, upper-middle-income, lower- middle-income, 

and high-income countries and GDP growth over the for79% of the countries, neutrality hypothesis for19% of 

the countries, and conservation and growth hypotheses for 2% of the countries. 

 Pao and Fu [18] employed vector error correction model to test the relationship of renewable and non-

renewable energy consumption and economic growth; empirical results suggest feedback hypothesis for the 

relationship between GDP and renewable energy consumption and conservation hypothesis for the relationship 

between GDP and energy consumption. This study explores the relationship between renewable energy 

consumption and economic growth for Turkey by using Toda and Yamamoto causality tests. 

 Khoshnevis and Mastorakis [19] examined the potential of Renewable Energy Consumption in decreasing 

the impact of carbon emission in Iran and the Greenhouse Gas (GHG) emissions, which leads to global 

warming. Using the Environmental Kuznets Curve (EKC) hypothesis, this study using the Autoregressive 

Distributed Lag (ARDL) approach. Granger causality tests represent the existence of a unidirectional causality 

running from the square of per capita output to per capita CO2 emissions and renewable energy. The renewable 

energy consumption and economic growth has a positive bidirectional causality and contribution on emissions 

in the short-term. There are certainly some clarifications that justify the causes of contribution of renewable 

energies on the emissions.  

 

3 Data, Specification Models and Methodology: 

3.1. Data: 

 This study uses annual time series data for Iran from 1975 to 2011. The period was chosen based on the 

availability for all the data series. Real GDP per capita (GDP) in constant 2005 US$, real per capita fixed capital 

formation employment measured by thousands of people in the labour force.  

 Because capital stock data are not easy to collect and measure, gross fixed capital formation is usually used 

as a proxy for the growth of capital stock. Particularly, in accordance with the perpetual inventory method, 



897                                          Soheila Khoshnevis Yazdi and Bahram Shakouri, 2014 

Advances in Environmental Biology, 8(13) August 2014, Pages: 894-902 

assuming a constant depreciation rate indicates that changes in investment closely follow changes in the capital 

stock.  Thus, data on real gross fixed capital formation in billions of constant 2000 U.S dollars. 

 Data on the total labor force in millions as well as industrial value added (as a proxy for industrial output) in 

billions of constant 2000 U.S. dollars are also applied. All data mentioned above are obtained from the World 

Bank [20]. 

 Non-renewable energy sources include coal and coal products, oil, and natural gas. Therefore, in this study, 

non-renewable energy consumption is measured as the aggregate of the consumption of all of these sources in 

quadrillion Btu units. Renewable energy consumption in quadrillion Btu units is measured as wood, waste, 

geothermal, wind, photovoltaic, and solar thermal energy consumption.  

 Trade openness Ratio (TR) is the total value of real import and real export as a percentage of real GDP are 

employed in this study. All data are from the World Development Indicators (WDI) online database.  All the 

variables transformed to natural logarithms for the purpose of the analysis. We have used Microfit 4 and Eviews 

7.1 to conduct the analysis.  

 

3.2 Model: 

 Following the recent empirical works it is possible to test the long-run relationship between economic 

growth and fixed capital formation, employment, renewable energy consumption, non-renewableenergy 

consumption and trade openness in a linear logarithmic using the following equation: 

 

GDPt = f , Kt , 𝐿t , RECt , NRECXt , 𝑇𝑅t                                                                                                                 (1) 

 

 In order to find the long-run relationship between variables, the following linear logarithmic form is 

proposed: 

LnGDPt = α0 + α1LnKt + α2LnLnL+α3LnRECt + α4Ln NRECt + α5L𝑛𝑇𝑅𝑡                                                      (2) 

 

 The multivariate framework is established to investigate the long run relationship between per capita real 

GDP (GDP), fixed capital formation (K), employment (L), renewable energy consumption (REC), non-

renewable energy consumption (NREC) and trade openness (TR).  

 

3.3. Econometric approach: 

 To provide valid empirical evidence on long run relationships among economic variables it is imperative to 

test the time series properties of the variables in question. Unit root test identifies whether the variables are 

stationary or non-stationary. There are a number of tests developed in the Time Series Econometrics for testing 

unit roots. We use several popular unit root tests such as augmented Dickey and Fuller test [21] to check the 

stationarity of variables. We use several tests of unit roots in order to provide an analysis of sensitivity and 

robustness. 

 The next step is to use cointegration analysis. Cointegration analysis is intended to establish whether there 

exists a long-run relationship among the set of the integrated variables in question. There are several panel 

cointegration tests in the literature; each of them has its merits and drawbacks. However, a panel cointegration 

test of Johansen [22] is used for model.  

3.3.1 ARDL Bounds Testing of Cointegration: 

 The Autoregressive Distributed Lag (ARDL) approach suggested by Pesaran et al. [24] is applicable for 

variables that are I (0) or I (1) or fractionally integrated. The ARDL framework of Equation 3 of the model is as 

follows: 

∆LnGDPt = a0 +  a1i∆LnCO2t−i

n

i=1

+  a2i∆LnKt−i

n

i=1

+  a3i∆LnKt−i +  a4i∆LnRECt−i

n

i=1

n

i=1

+  a5i∆LnNRECt−i

n

i=1

 a6i∆LnTRt−i

n

i=1

+ +λ ECMt−1 + ut  

             (3) 

a0 and et is the drift component and white noise, respectively. a1, a2, a3, a4 and a5 denote the error correction 

dynamics while a1, a2, a3, a4, a5 and a6 correspond to the long-run relationship in baseline Equation 2.Where 

ECM t–1 is the error correction term which is gained from the following estimated cointegration equation: 

ECMt = LnGDPt − a0 +  a1i∆LnGDPt−i

n

i=1

+  a2i∆LnKt−i

n

i=1

+  a3i∆LnLt−i +  a4i∆LnRECt−i

n

i=1

n

i=1

+  a5i∆LnNRECt−i

n

i=1

 a6i∆LnTRt−i

n

i=1

 

(4) 
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 The Error Correction Term (ECMt-1) indicates the speed of the adjustment and shows how quickly the 

variables return to the long-run equilibrium and it should have a statistically significant coefficient with a 

negative sign. To ensure the suitability of the model, the diagnostic and stability tests are also conducted. These 

include, testing for serial correlation, functional form, normality and heteroscedasticity associated with selected 

models.  

 

3.2.2 Granger Causality Analysis: 

 Cointegration tests are only able to indicate whether the variables are cointegrated and whether a long-run 

relationship exists between them. To test the direction of causality between economic growth, gross fixed capital 

formation, total labour force, renewable energy consumption, non-renewable energy consumption and trade 

openness. The Granger [23] approach based on the Vector Error Correction Model (VECM) is employed.  

 Considering each variable in turn as a dependent variable for model, the residuals obtained from estimating 

the long-run relationship between the variables in non-renewable and renewable energy use models are used as 

dynamic error correction terms in the above equations.  

 The test answers the question of whether x causes y or y causes x. x is said to be Granger caused by y if y 

helps in the prediction of the present value of x or equivalently if the coefficients on the lagged y‟s are 

statistically significant. In the presence of long-run relationship between variables in the model, the lagged Error 

Correction Term (ECMt-1) was obtained from the long-run cointegration relationship and was included in the 

equation as an additional independent variable. The following model was employed to test the causal 

relationship between the variables Equation 3: 
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 ECTt-1 is the lagged error-correction term. Residual terms are uncorrelated random disturbance term with 

zero mean and j„s are parameters to be estimated. The direction of causality can be detected through the VECM 

of long-run cointegration. The VECM captures both the short-run and the long-run relationships. 

 

4. Results and Descriptive Statistics: 

 Table 1 presents some descriptive statistics of the selected variables over the period 1975-2011. The 

summary common statistics contain the means, median standard deviation (Std. Dev.), maximum and minimum 

of each series after transformation in logarithms form. 

 
Table 1: Descriptive statistics for different variables. 

Variables Mean Std. Dev. Maximum Minimum 

GDP 2371.391 495.5663 3316.305 1579.396 

K 4.92E+10 4.12E+10 1.84E+11 1.13E+10 

L 1.97E+09 7.26E+08 2.94E+09 3.15E+08 

REC 7.82E+09 3.57E+09 1.84E+10 1579.396 

NREC 2.51E+10 3.57E+09 6.71E+10 1579.396 

TR 0.651573 3.57E+09 1.333924 1579.396 

Source: Author's calculation using Eviews 7.1  

 

 In this empirical study we used Augmented Dickey-Fuller Stationary unit root tests to check for the 

integration order of each variable. We apply unit root tests to ensure that no variable is integrated at I (1) or 

beyond. We have used the ADF unit root test to check for stationarity. The results in Table 2 indicate that all 

variables are non-stationary at their level form and stationary at their first differences. 
 

Table 2: Augmented Dickey-Fuller Stationary Test Results. 

Variable Constant 

No Trend 

Critical Value Variable Constant 

No Trend 

Critical Value 

Ln GDP -0.663392 -2.954021 ∆Ln GDP** -2.954021 -2.954021 

Ln K -0.256651 -2.951125 ∆Ln K** -6.136759 -2.951125 

Ln L -2.721424 -2.945842 ∆Ln L** -5.953843 -2.948404 

Ln REC -2.665572 -2.945842 ∆Ln REC** -5.703516 -2.948404 

Ln NREC -0.517503 -2.945842 ∆Ln NREC** -5.673434 -2.948404 

Ln TR -3.212743 -2.948404 ∆Ln TR** -4.517785 -2.948404 

The number inside brackets denotes the appropriate lag lengths which are chosen using Schwarz Criterion. 

* Denotes for 5% significance level 

Source: Author's Estimation using Eviews 7.1  
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 The null hypotheses of no cointegration are rejected, implying long-run cointegration relationships amongst 

the variables. These variables share a common trend and move together over the long run. All estimated 

coefficients can be interpreted as long-run elasticities, given that variables are expressed in natural logarithms. 

The long-run coefficients of K and NREC estimated from these techniques have the same magnitude at the 5% 

significance levels.  
 

Table 3: Long-run Estimation Results. 

Dependent Variable:  Ln GDP     

Variable Coefficient Std. Error T-Statistic Prob 

Ln K 0.27** 0.11264 2.4129 [0.026] 

Ln L 0.61 0.53493 1.1492 [0.264] 

Ln REC -0.04 0.10190 -.36890 [0.716] 

Ln NREC -1.60** 0.78034 -2.0453 [0.054] 

Ln TR 1.05*** 0.64286 1.6269 [0.109] 

C 26.38** 7.9166 3.3327 [0.003] 

T 0.053 ** 0.019351 2.7329 [0.013] 

Note** significant at 5 % level 

Note** significant at 10 % level 
Source: Author's calculation using Microfit 4  

 

 For the model indicates that a 1% increase in capital formation increase real GDP by approximately 0.27% 

and a 1% increase in the renewable energy consumption decrease real GDP by 1.60%.The coefficient on trade 

openness (TR) shows a positive impact on real GDP in Iran. The elasticity of real GDP with respect to openness 

ratio the long run 1.05, suggesting the contribution of foreign trade to real GDP is significant during the 

estimation period.  

 The long-run estimated coefficient related to renewable energy show that, a 1% increase in renewable 

energy consumption decrease real GDP by 0.04% and is statistically insignificant. This implies that a 1% 

increase population density will lead to about 0.59% increases in the per capita CO2 emissions. Thus, renewable 

energy cannot play an important role in economic growth. 

 
Table 4: Error correction model (ECM) for short-run elasticity ARDL (1, 1 , 2 , 0,2,2) selected based on Akaike Information Criterion. 

Dependent Variable: D(Ln GDP)    

Variable Coefficient T-Statistic Probability 

D Ln K 0.08** 4.3357 [0.000] 

DLn L -0.087 ** -3.0238 [0.006] 

DLn REC -0.01 -.37582 [0. 710] 

DLn NREC -0.052 -1.2999 [0.206] 

DLn TR 0.20 ** 3.4364 [0.002] 

C 3.91** 3.2628 [0.003] 
T 0.01 ** 4.8920 [0.000] 

ECM (−1) -0.15 -2.0648 [0.050] 
The Short-Run Diagnostic Test Results 

R-Squared 0.91689   

Akaike 

info Criterion 

73.3912   

Schwarz Criterion 61.7260   

F-Statistic 22.0637 [0.000]  

Durbin-Watson 2.2523   

Note: **shows a percent level of 5%, *shows a percent level of 10%. 
Source: Author's calculation using Microfit 4  

 

 The results of cointegration in Table 4 show that the F-statistic is not greater than its upper bound critical 

value. However, we can conclude that cointegration is supported by the significantly negative coefficient 

obtained for ECMt-1. The error correction mechanism (ECM) is used to check the short-run relationship among 

the variables. The coefficient of ECM t-1is statistically significant at 5% level of significance which indicates 

that speed of adjustment for short-run to research in the long-run equilibrium is significant. The error correction 

term is statistically significant and its magnitude is quite higher indicates a faster return to equilibrium in the 

case of disequilibrium. 

 This term shows the speed of adjustment process to restore the equilibrium. The relatively high coefficients 

imply a faster adjustment process. The values of the coefficients of ECMt-1(-0.15) indicating that the variables 

will adjust to the long-run equilibrium in about 6.6 period following a short-run shocks.  

 The significant positive and negative coefficients of K and L are respectively. The short-run elasticity of 

renewable energy with respect to real GDP is negative and statistically insignificant. The coefficient value of- 

0.01 suggests that a 1% renewable energy consumption leads to around 0.08% decrease in real GDP. This 

implies that renewable energy consumption plays an insignificant role in real GDP in short run Iran. 
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 The coefficient of TR in short-run is positive and significant. The elasticity of real GDP with respect to 

trade openness is 0.20 which suggests that 1% increase in foreign trade will lead to around 0.20% increase in 

real GDP in the short-run in Iran.  

 The existence of a cointegration relationship among the variables, as shown by the cointegration test, 

indicates that there is Granger causality in these variables in at least one direction, but it does not show the 

direction of this causality. Table 5 shows the results of error correction based Granger causality, including weak 

short-term Granger causality and long-term Granger causality. 

 
Table 5: VECM Granger Causality results. 

Long -run Short-run Variable 

ECM(-1) DLn TR DLn NREC DLn REC DLn L DLn K DLn GDP 

4.2633** 

[0.039] 

21.8702*** 

[0.000] 

15.8326*** 

[0.000] 

0.14124 

[0.707] 

29.7572*** 

[0.000] 

18.7987*** 

[0.000] 

- DLn GDP 

33.3173*** 
[0.000] 

2.0200*** 
[0.155] 

4.9517** 
[0.026] 

0.072647 
[0.788] 

13.5799*** 
[0.000] 

- 18.4812*** 
[0.000] 

DLn K 

28.5885*** 

[0.000] 

6.9204 

[0.009] 

.51938 

[0.471] 

0.51947 

[0.471] 

- 12.3047*** 

[0.000] 

12.4100*** 

[0.000] 

DLn L 

10.9480*** 
[0.001] 

0.35196 
[0.553] 

0.1021 
[0.997] 

- 0.13055 
[0.718] 

0.23254 
[0.630] 

0.7738 
[0.978] 

DLn REC 

3.8371** 

[0.050] 

0.0043 

[0.948] 

- 0.00142 

[0.970] 

0.87567 

[0.349] 

0.76725 

[0.381] 

0.36306 

[0.547] 

DLn NREC 

8.9565*** 
[0.003] 

- 9.6228*** 
[0.008] 

1.1429 
[0.285] 

1.1948 
[0.274] 

1.6145 
[0.204] 

8.0525*** 
[0.005] 

DLn TR 

x → y means x Granger causes y. 

Note: *** and ** * denote the statistical significance at the 1% and 5%  levels, respectively 
Source: Author's calculation using Microfit 4  

 

 The Granger causality test results funding the existence of unidirectional short-run causal relationship from 

non-renewable energy consumption to real GDP. Also, these findings show that renewable energy consumption 

and economic growth has no causality and statistically insignificant contribution on economic growth in the 

short-term. There is also bidirectional causal relationship between capital formation, employment, trade 

openness and economic growth.  

 

5 Conclusion: 

 This paper explores the relationship between economic growth, gross fixed capital formation, total labour 

force, renewable energy consumption, non-renewable energy consumption and trade openness for Iran during 

the period 1975–2011. The Autoregressive Distributed Lag (ARDL) approach was chosen to examine the long 

and short-run relationship between the variables.  

  Exploring renewable energy and trade in is Iran interesting because the use of renewable energy is linked 

to the transfer of technology which is directly linked to international trade. The simultaneous inclusion of 

renewable and non-renewable energy consumption in the model allows us to distinguish the relative influence of 

each type on overall economic growth as well as to analyze the substitutability between the energy sources as 

well as other factors of production. The results of cointegration tests indicate the existence of a long-run 

equilibrium relationship between the variables in model.  

 With respect to the long-run estimation for real GDP, the coefficients of real gross fixed capital formation 

(capital), non-renewable energy consumption and trade openness are significant at the 5% level. The estimates 

of elasticities of real GDP with respect to renewable and non-renewable energy consumption are -0.04 and -1.60 

respectively. These finding indicate that a 1% rise in renewable and non-renewable energy consumption a 

0.04% and 1.60% decrease in real GDP 

 Given the negative and insignificant impact of renewable energy on GDP growth producing and increasing 

use of renewable energy cannot offer a viable alternative to address climate change issues and ensure 

sustainable economic growth. 

 The Granger causality test based on VECM was employed to test the casual relationship between the same 

variables. The empirical analysis reveals that there is a cointegration relationship between the selected variables. 

The major causality results show that there is bidirectional causality between real GDP and non-renewable 

energy consumption in both the short and long run. This finding confirms the feedback hypothesis, which 

implies that a high level of economic growth leads to a high level of consumption in non-renewable energy and 

vice versa. However, there is no causality from GDP to renewable energy consumption. 

 This result implies that economic growth increase demand for renewable energy and therefore, the 

governments of these countries should pursue active policies to promote renewable energy for sustainable 

growth. 
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 This finding indicates there is no possibility of substitution of renewable energy for non-renewable ones 

both in GDP growth process. Thus, expanding renewable energy sources can be a viable solution for addressing 

energy security, pollutant emission and climate change issues. 

 The need for enacting policies to support renewable energy is often attributed to a variety of „barriers‟ or 

conditions that prevent investments from occurring. Often the result of barriers is to put renewable energy at an 

economic, regulatory, or institutional disadvantage relative to other forms of energy supply. Barriers include 

subsidies for conventional forms of energy, high initial capital costs coupled with lack of fuel-price risk 

assessment, imperfect capital markets, lack of skills or information, poor market acceptance, technology 

prejudice, financing risks and uncertainties, high transactions costs, and a variety of regulatory and institutional 

factors. Many of these barriers could be considered „market distortions‟ that unfairly discriminate against 

renewable energy, while others have the effect of increasing the costs of renewable energy relative to the 

alternatives [25]. 

 As a policy implication, Iran country should increase trade openness and uses of renewable energy to 

combat with global warming and reducing CO2 emissions. By growing the usage of renewable energy it will 

help to reduce energy dependency and promote energy security of energy importing countries too. 
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