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 In this study, we analyzed the long run cointegrating relation and short run dynamics 
among carbon emissions, energy consumption, economic growth, urbanization, 

financial development and openness to trade in Iran by using cointegration test. The 

direction of causal relationship between the series is examined by ECM Granger 
causality approach. Empirical results for Iran over the period 1975-2011,propose an 

evidence of a long-run relationship between the variables in Iran. The results suggest 

that there is evidence on the long run and causal relationships between per capita 
carbon emissions, per capita real income, the square of per capita real income, per 

capita energy use, financial development, trade openness and urbanization. The results 

also confirm the existence of EKC hypothesis in the Iranian economy.  Further, 
causality tests also indicate that there was a unidirectional Granger causality running 

from per capita real income, per capita energy consumption, financial development and 

urbanization to per capita carbon emissions. The outcomes of this study may be of great 
importance for policy and decision-makers in order to develop energy policies for Iran 

that contribute to curb carbon emissions while preserving economic growth.  
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INTRODUCTION 
 

 In the last three decades the increase in greenhouse gases emissions is a major threat of global warming and 

climate change has been the major on-going concern for all societies from developing countries to developed 

countries. The economic growth of the developed countries impels intensive use of energy and other natural 

resources and as a result more residues and wastes are throwing in the nature that could lead to environmental 

degradation. Carbon dioxide (CO2) is regarded to be the main source of greenhouse effect and has captured 

great attention in recent decade. Most of the CO2 emissions come from fossil fuels consumption such as coal, 

oil and gas, the main power of source of automobile and industry that are directly linked with economic growth 

and developments. 

 Energy consumption plays the dual role of providing the foundation for economic activity and human  

well-being as well as acting as the driving force for environmental degradation. Energy is vital for economic 

activity because all production and consumption activities are directly related to energy consumption.  

 The role of financial development, urbanization, and trade openness in the context of economic growth and 

its effect on the environment is quite important. The correlation has been empirically modeled through CO2 

emissions per capita, as an indicator of environmental pollution, and per capita gross domestic products (GDP), 

as an indicator of income growth. The results of such researches have been formulated by environmental 

Kuznets curve (EKC) hypothesis. According to EKC hypothesis there is an inverted U-shape relationship 

between environmental degradation and income per capita so that, eventually, growth reduces the environmental 

impact of economic activity [7]. 

 Althoughit's growing importance, the relationship between CO2 emission, financial development, energy 

consumption and economic growth has not received much attention in the case of Iran. So, it is also important to 

investigate the direction of causal relationship among these variable for policy purpose as well. This study 

investigations the association among economic growth, energy consumption, financial development, trade 

openness, and urbanization and CO2 emissions using the annual data of the Iran economy over the period of 

1975-2011.  
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2. A literature review: 

 An important channel through which a country’s investment climate can be nurtured is the modern financial 

system that provides an efficient allocation and accumulation of resources with rapid technological progress [2]. 

Hence many economists have argued for financial development with less governmental intervention for a better 

management of economic growth.  

 Sadorsky [14] investigated the relationship between energy consumption and various indicators of financial 

development for a panel of 22 emerging economies and found a significantly positive relationship between 

financial development and energy consumption.  

 Claessens and Feijen [2] examined the role of governance in reducing CO2 emissions and reported that with 

the help of more advanced governance firms can lower growth of carbon emissions. They suggested that 

financial development might stimulate the performance of firms due to the adoption of energy efficient 

technologies, which reduce carbon emissions.  

 Zhang and Cheng [21] suggested that economic development and output may be jointly determined, 

because economic growth is closely related to energy consumption as higher economic development requires 

more energy consumption.  

 Tamazian et al. [17] investigated the linkage between financial development, economic development and 

environmental quality for BRIC countries using panel data over period 1992–2004. They conducted detailed 

analysis on financial development-environment nexus and included variables, like stock market value added, 

foreign direct investment, deposit money bank assets, capital account convertibility, financial liberalization, 

financial openness etc. to capture the level of financial development. In terms of the effect of financial 

development on environmental quality their analysis offered interesting findings as financial liberalization and 

financial openness were found to be essential for reducing the emission of CO2.  

 Tamazian et al. [16] experienced the role of economic, financial and institutional developments on 

environmental degradation with a sample of 24 transition countries for the period from 1993 to 2004. They test 

the impact of other potential determinants of CO2 emissions such as institutional, financial, economic variables. 

Their findings showed that financial liberalization may be harmful for environmental quality if it is not 

accomplished in a strong institutional framework. In addition, the findings confirm the existence of an EKC.  

 Zhang [20] reinvestigated the finance environment nexus and concluded that financial development 

increases CO2 emissions due to inefficient allocation of financial resources to enterprises. The research has 

identified several channels through which financial liberalization may negatively affect environmental quality. 

 Yuxiang and Chen [19] used provincial data of Chinese economy to examine the impact of financial 

development on industrial pollutants and found improvements in environment due to financial development. 

They claimed that financial development improves environmental quality by increasing income and 

capitalization, exploiting new technology and implementing regulations regarding environment.  

 Jalil and Feridun [8] examined the impact of financial development, economic growth and energy 

consumption on CO2 emissions in the case of China from 1953 to 2006. The results of the analysis revealed a 

negative sign for the coefficient of financial development, suggesting that financial development in China has 

not taken place at the expense of environmental pollution. On the contrary, it is found that financial 

development save environment from degradation. They argued that the financial development variable may 

reduce carbon emissions and energy consumption by increasing energy efficiency and firm performance. 

 Ozturk and Acaravci [10] discussed that a financial development variable has no significant influence on 

carbon emissions. They have noted that the income level is not the only indication of carbon emissions in a 

country; energy consumption, foreign trade and financial development may also be important sources of carbon 

emissions in Turkey for the 1960–2007 period. 

 
3. Empirical Model and Conceptual Framework: 

3.1. Empirical Model: 

 The paper follows the structurein Ang [1], Jaliland Mehmud [9] and Shahbaz et al. [13] in estimating an 

environmental degradation equation. These studies estimated the emissions-growth nexus and energy-growth 

nexus in a singleequation model. Inequation 1, we suggest that CO2 emission (CO2) in Iran depend on energy 

consumption (EN)gross domestic product (PGDP), square of gross domestic product (PGDP
2
), trade openness 

(TR), and financial development (F), and urbanization (UR). 

 
𝐶𝑂2𝑡 = 𝑓(𝐸𝑁𝑡 ,𝑃𝐺𝐷𝑃𝑡 ,𝑃𝐺𝐷𝑃𝑡

2 ,𝑇𝑅𝑡 ,𝐹𝑡 ,𝑈𝑅𝑡) 
             (1) 

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

proposed: 

 

𝑙𝑛𝐶𝑂2𝑡 = β
0

+ β
1
𝑙𝑛𝐸𝑁𝑡 + β

2
𝑙𝑛𝑃𝐺𝐷𝑃𝑡 + β

3
𝑙𝑛𝑃𝐺𝐷𝑃𝑡

2 + β
4
𝑙𝑛𝑇𝑅𝑡 + β

5
𝑙𝑛𝐹𝑡 + β

6
𝑙𝑛𝑈𝑅𝑡 + 𝜖𝑡  

             (2) 
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 Where CO2 is carbon dioxide emissions per capita, EN is energy consumption per capita, PGDP is per 

capita real GDP, TR is trade openness, F is financial development, UR is urbanization and ε is the random error 

term. The parameters β1, β2, β3, β4, β5, and β6represent long-run elasticity of carbon dioxide emissions with 

respect to  the per capita energy consumption per capita real GDP, the square of per capita real GDP, the trade 

openness, financial development and urbanization respectively. 

 
3.2. Estimation strategy: 

 The dynamic causal relationship between carbon emissions, energy consumption, economic growth, trade 

openness, financial development and urbanizations has been examined in this paper. The testing procedure 

involves the following steps. At the first step whether each variable contains a unit root has been examined. If 

the variables contain a unit root, the second step is to test whether there is a long run cointegration relationship 

between the variables. If a long-run relationship between the variables is found, the final step is estimate error 

correction model in order to infer the Granger causal relationship between the variables.  

 If there is an evidence of cointegration between variables, the second step is to estimate the long-run and 

short run models The long-run and short-run elasticities of carbon emissions with respect to EN, PGDP, TR, F, 

and UR have been calculated. 

 The VECM procedure can be applied irrespective of whether the variables are I(0), I(1) [12]. First, the 

Augmented Dickey Fuller (ADF) tests are used to check whether each data series is integrated and has a unit 

root. The ADF test is based on the value of t-statistics for the coefficient of the lagged dependent variable 

compared with special calculated critical values. If the calculated value is greater than the critical value, then we 

reject the null hypothesis of a unit root; the unit root does not exist, and our variable is stationary [6].  

 The existence of long-run equilibrium (stationary) relationships among economic variables is referred to in 

the literature as cointegration. In this paper to implement the test for cointegration, the following unrestricted 

regression equations have been formulated: 

∆𝑙𝑛𝐶𝑂2𝑡 = α0 + α1𝑖∆𝑙𝑛𝐶𝑂2𝑡−𝑖
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(3) 
 The short run association among the variables can be calculated considering the following error correction 

model: 

𝑙𝑛𝐶𝑂2𝑡 = ω0 + δ1𝑖∆𝑙𝑛𝐶𝑂2𝑡−𝑖
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             (4) 

Where ECMt–1 is the error correction term which is gained from the following estimated cointegration equation: 

𝐸𝐶𝑀𝑡 = 𝑙𝑛𝐶𝑂2𝑡−ζ0 + δ1𝑖𝑙𝑛𝐶𝑂2𝑡−𝑖
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             (5) 

 

 In this case the parameter λ represents the speed of adjustment for short-run to reach in the long-run 

equilibrium. The cointegration relationship indicates the existence of causal relationship between variables but it 

does not indicate the direction of causal relationship between variables. Therefore it is common to test for 

detecting the causal relationship between variables using the Engle and Granger test procedure.  

 There are three different models that can be used to detect the direction of causality between two variables 

X and Y depending upon the order of integration and the presence or absence of cointegration relationship. If 

two variables say X and Y are individually integrated of order one I(1) and cointegrated, then Granger causality 

test may use I(1) data because of super consistency properties of estimators. If X and Y are I(1) and 

cointegrated, the Granger causality test can be applied to I(0) data with an error correction term. If X and Y are 

I(1) but not cointegrated, Granger causality test requires transformation of the data to make I(0).  
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 The augmented form of the Granger causality test involving the error correction term is formulated in a 

multivariate pth order vector error correction model given as belowunrestricted regression equations have been 

formulated: 
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4. Data Sources and Descriptive Statistics: 

 Annual data for CO2 emissions (CO2) (metric tons per capita), energy consumption (EN) (kg of oil 

equivalent per capita), per capita real GDP (PGDP) (constant 2005 US $) which is used as the proxy of 

economic growth, trade openness (TR) (% of exports and imports of GDP) which is used as the proxy of foreign 

trade, financial development proxies by real domestic credit to private sector per capita (F) and urbanization 

(UR) (% of urban population of total) .The sample period runs from 1975 to 2011 based on the annual times 

series data availability. The data originate from the world development indicator data base (CD-ROM, 2011), 

the World Bank. All variables are employed with their natural logarithms form. 

 The descriptive statistics mean, standard deviation (Std. Dev.),maximum and minimum of these variables 

are recorded below in Table 1.  
 

Table 1: Descriptive statistics for different variables. 

Variables Mean Std. Dev. Minimum (Year) Maximum (Year) 

CO2 4.899168 89.17899 2.793954 7.852563 

EN 1.6332432 15.38742 0.810000 2.902000 

GDP 2371.391 8841095. 1579.396 3316.305 

TR 3.670102 67.23542 1.403393 7.179766 

F 23.61426 1052.966 12.85270 37.27846 

UR 58.63263 1981.125 45.74700 69.08220 

Source: Author's calculation using Eviews 7.1  

 

5. Empirical Interpretation: 

 For the stationarity of all variables, we use standard procedure of unitroot testing by employing the 

Augmented Dickey Fuller (ADF) test is followed. For the ADF tests, the lag length is based on the Schwarz 

Information Criterion. Our data shows that not all seriesare non-stationary at their level form rather there is a 

mixture of I(0). We have used the ADF unit root test to checkfor stationarity. The results in Table 2 indicate that 

all variables are non-stationary at their levelform 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 

LCO2 -0.159886 -2.945842 ΔLCO2 -4.723295* -2.948404 

LEN -0.531132 -2.945842 ΔLEN -8.703770* -2.948404 

LGDP -0.663392 -2.954021 ΔLGDP -3.720542* -2.954021 

LGDP2 -0.639064 -2.954021 ΔLGDP2 -3.702666* -2.954021 

LTR -2.281515 -2.945842 ΔLTR -5.516682* -2.948404 

LF -3.266849 -3.639407** ΔLF -5.381539* -2.948404 

LUR -1.501310 -2.948404 ΔLUR -1.814019*** -1.611059 

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

* Denotes for 5% significance level 

** Denotes for 1% significance level 

*** Denotes for 10% significance level 

Source: Author's Estimation using Eviews 7.1  

 

 From the ADF tests results, it can be found that the variables carbon dioxide emissions, energy 

consumptions,economic, financial development, growth openness, and urbanization are integrated order (1). 

 The laglength in variables to remove serial any correlation. The selection of lagorder is based on minimum 

value of Akaike Information Criteria (AIC). There is evidence that thecalculation, F-statistics is sensitive to the 

selection of lag order in the model.Table 3shows a maximal of lag more than 2 in the data. The appropriate 

selection of lag order is necessaryfor unbiased and reliable results. 
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Table 3: Lag Length Selection Criteria. 

VAR Lag Order Selection Criteria 

Lag LogL LR FPE AIC SC HQ 

0 193.2679 NA 5.63e-14 -10.64388 -10.33281 -10.53650 

1 495.1465 465.7556 3.16e-20 -25.09408 -22.60553* -24.23504* 

2 554.3860 67.70226* 2.51e-20* -25.67920* -21.01315 -24.06848 

* indicates lag order selected by the criterion 
LR: sequential modified LR test statistic (each test at 5% level) 

FPE: Final prediction error 
AIC: Akaike information criterion 
SC: Schwarz information criterion 

HQ: Hannan-Quinn information criterion 

 

 Since the series studied have the same order of integration, this paper is able to perform the Johansen and 
Juselius cointegration procedure. Cointegration tests have been subsequently applied, in order to find the      
long-run relationship between carbon dioxide emissions (CO), energy consumptions (EN), economic growth 
(GDP), trade openness(TR), financial development (F) and urbanization (UR). Therefore, to carry out the test, 
we need to make an assumption regarding the trend underlying our data. We assume here that the level data 
have no deterministic trends and the cointegrating equations have intercepts.  
 Starting with the null hypothesis of no cointegration among the variables, H0: r0=0, the trace test as shown 
in Table 4and 5, the null hypothesis of no cointegration is rejected at the 5% level of significance. Hence, results 
of both tests imply that we reject the hypothesis of no cointegrating equation at the 5% significance level. 
Turning to the maximal eigenvalue statistic is *, which is above the 5% critical value of *. Hence, the null 
hypothesis of r0=0 is rejected at the 5% level of significance.  
 
Table 4: Unrestricted Cointegration Rank Test (Trace). 

Hypothesized 
No. of CE(s) 

Eigenvalue Trace 
Statistic 

0.05 
Critical Value 

Prob.** 

None* 0.939749 295.7418 134.6780 0.0000 

At most 1* 0.853380 200.2276 103.8473 0.0000 

At most 2 * 0.779610 134.9507 76.97277 0.0000 

At most 3 * 0.639598 83.53061 54.07904 0.0000 

At most 4 * 0.590277 48.83241 35.19275 0.0010 

At most 5 0.304213 18.49507 20.26184 0.0859 

At most 6 0.165782 6.162871 9.164546 0.1785 

Trace test indicates  5 cointegrating eqn(s) at the 0.05 level 
* denotes rejection of the hypothesis at the 0.05 level 

**MacKinnon-Haug-Michelis (1999) p-values 

 
Table 5: Unrestricted Cointegration Rank Test (Maximum Eigenvalue). 

Hypothesized 
No. of CE(s) 

Eigenvalue Trace 
Statistic 

0.05 
Critical Value 

Prob.** 

None* 0.939749 95.51416 47.07897 0.0000 

At most 1* 0.853380 65.27687 40.95680 0.0000 

At most 2 * 0.779610 51.42013 34.80587 0.0002 

At most 3 * 0.639598 34.69820 28.58808 0.0073 

At most 4 * 0.590277 30.33734 22.29962 0.0030 

At most 5 0.304213 12.33220 15.89210 0.1675 

At most 6 0.165782 6.162871 9.164546 0.1785 

Trace test indicates  5 cointegrating eqn(s) at the 0.05 level 
* denotes rejection of the hypothesis at the 0.05 level 

**MacKinnon-Haug-Michelis (1999) p-values 

 
 The null hypotheses of no cointegration are rejected, implying long-run cointegration relationships amongst 
the variables. Carbon dioxide emissions (CO), energy consumptions (EN), economic growth (GDP), trade 
openness (TR), financial development (F) and urbanization (UR) are stationary over the period  
1975-2011. These variables share a common trend and move together over the long run. Results of cointegrating 
equation show that there is positive relationship for and economic growth. 
 
Table 6: Long-runEstimation. 

Dependent Variable :LCO2    

Variable Coefficient Std. Error T-Statistic 

Constant 68.87* 25.1258 2.740931234 

LEN 0.81* 0.29816 2.706439496 

LGDP -15.79* 6.13734 -2.572691101 

LGDP2 0.92* 0.39513 2.326112925 

LTR -0.35* 0.03913 -9.0068745 

LF 0.79* 0.07428 10.481112 

LUR -1.57* 0.77555 -2.029477145 

Note* significant at 5 % level 
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 The long run estimates are described in Table 6. An interesting finding is that the estimates of energy 

consumption in the long run pollution equation are significant with a coefficient of 0.81. This suggests that a 1% 

increase in per capita consumption of energy will lead to about8.1% increase in per capita CO2 emissions in the 

long run. The finding of a positive effect of energy use is consistent with Ang [1].  

 The negative and positive coefficient of LGDP and (LGDP)
 2

correspondingly, indicate the existence of a U-

shape relationship between per capita CO2 emissions and per capita real GDP. This settles that CO2 emissions 

declines at initial level of economic growth then reaches a turning point and increases with the higher level of 

economic growth. These results are consistent with various studies that examine the relationship between GDP 

growth and CO2 emissions [9]. 

 The coefficient on trade openness (TR) shows a negative impact on CO2 emissions.in Iran. The elasticity of 

CO2 emissions with respect to openness ratio the long run -0.35, suggesting the contribution of foreign trade 

CO2 emissions is not only minimal but also significant during the estimation period. On the other hand, the 

negative sign of F (-0.79) implies that the increase in financial openness leads to a lower level of environmental 

pollution though the result is significant at conventional level. The coefficient of UR is -1.57and is statistically 

significant. This implies that a 1% increase in urbanization will lead to about 15.7decreases% in the per capita 

CO2 emissions.  

 
Table 7: Error correction model for short-run elasticity. 

Dependent Variable : D(LCO2)    

Variable Coefficient T-Statistic Probability 

Constant 0.002** 0.106590 0.9842 

DLEN(-1) 0.18** 0.248983 0.4757 

DLGDP(-1) -25.59* 11.20066 0.0311 

DLGDP2(-1) 1.70* 0.733062 0.0293 

DLF(-1) 0.15* 0.064052 0.0305 

DLTR(-1) -0.03** 0.114615 0.7954 

DLUR(-1) 0.92** 9.266408 0.9218 

ECM{−1} -0.03** 0.118809 0.7654 

The Short-Run Diagnostic Test Results 

R-Squared 0.382356   

Akaike info -1.953262   

Schwarz Criterion -1.549226   

F-Statistic 1.934552   

Durbin-Watson 2.312746   

Note: * shows a percent level of 5%, ** shows a percent level of 10%, 

 

 The error correction mechanism (ECM) is employed to check the short-run relationship among the 

variables. The Table 7 shows that the coefficient of ECM (−1) is statistically significant at 10% 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.  

 The short-term results reported in Table 7show that the EKC hypothesis does hold in the short term in Iran. 

The coefficients of per capita real income and the square of per capita realincome, respectively, have 

significantly positive and significantly negative effects on per capitaCO2 emissions.  

 In the next step, we perform the estimation of ECM to draw inferences regarding the direction of causality. 

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

Table 4, 5, indicates that there isGranger causality in these variables in at least one direction, but it does not 

indicate the directionof this causality. Table 8 shows the results of errorcorrectionbased Granger causality, 

including long-term Granger causality. 
 

Table 8: Granger F-test results. 

ECM ΔlnUR ΔlnF ΔlnTR ΔlnPGDP2 ΔlnPGDP ΔlnEN ΔlnCO2  

0.408641* 
(0.5227) 

1.174944* 
(0.5557) 

1.386067* 
(0.5001) 

1.152870* 
(0.5619) 

6.309063 
(0.0975) 

0.805092* 
(0.6686) 

3.180220* 
(0.6745) 

 ΔlnCO2 

X →y means x Granger causes y. 

 

 The Granger causality test results support the existence of unidirectional long-run causal relationship from 

energy consumption, economic growth, trade openness, financial development and urbanization to CO2 

emissions. The outcomes of causality between energy consumption and economic growth show that a 

sustainable energy supply is crucial for economic growth. Long-term dynamic causality results indicate that 

energy consumption leads to economic growth in Iran. However, an increase in energy consumption for 

sustainable growth leads to deterioration in environmental quality resulting from a rise in carbon emissions in 

long term. Higher energy consumption is needed for higher economic growth, frequently at the expense of 
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environmental degradation. Therefore, the government in Iran should focus on environmentally friendly energy 

sources to accelerate economic growth in the country. 

 

6. Conclusion: 

 It is found that CO2 emissions, energy consumption, economic growth, foreign trade and urbanization are 

cointegrated. This implies that the explanatory variables energy consumption, economic growth, foreign trade 

and urbanization are coalescing with CO2 emission to achieve their steady-state equilibrium in the long-run, 

from the bounds tests and Johansen and Juseliues’s, it is found that there are at least five cointegration equations 

among these variables. It is found that the long-run elasticity of CO2 emissions with respect to energy 

consumption (0.81) is higher than short run elasticity of 0.18. This indicates that the environmental quality is not 

found to be good in respect of energy consumption in Iran. This means that over time higher energy 

consumption in Iran gives rise to more CO2 emissions as a result the environment will be polluted more. 

 The findings of this study also revealed a significantly negative sign for the coefficient of financial 

development, suggesting that financial development has occurred at the cost of environmental quality. The main 

contributing factors of carbon emissions in Iran. In addition, the openness variable has no significant influence 

on carbon emissions in either the short or long term. A long-term Granger causality test confirmed the causal 

relationship from per capita energy consumption, per capita real income, the square of per capita real income, 

openness, financial development and urbanization to carbon emissions in Iran. 

 From the analytical outcomes the following points may be proposed to implement to control CO2 

emissions. Iranneeds to hold more energy conservation policies in order to decrease carbon dioxide emissions 

and they should consider strict environmental and energy policies. The investigation and investment in clean 

energy should be an integral part of the process of controlling the carbon dioxide emissions and have to find the 

other sources of energy to oil and to sustainable economic growth. Thus applying the environmental and energy 

policies and also reconsidering the strict energy policies Irancan control CO2 emission. 

 

REFERENCES 

 

[1] Ang, J., 2008. Economic development, pollutant emissions and energy consumption in Malaysia. Journal 

of Policy Modeling, 30: 271-278. 

[2] Claessens, S., E. Feijen, 2007. Financial sector development and the millennium development goals. 

World Bank Working Paper No. 89.  

[3] Crane, P.R., P. Herendeen and E.M. Friis, 2004. Fossils and plant phylogeny. American Journal of Botany, 

91: 1683-1699. 

[4] Dickey, D.A. and W.A. Fuller, 1979. “Distribution of the Estimators for the Autoregressive Time Series 

with a Unit Root,” Journal of the American Statistical Association, 79(386): 35-367.  

[5] Engle, R.F., C.W.J. Granger, 1987. Cointegration and error correction representation: estimation and 

testing. Econometrica, 55: 251-276.  

[6] Gujarati, D.N., 2003. Basic Econometrics. New York: McGraw Hill Book Co. 

[7] Grossman, G., A. Krueger, 1995. Economic environment and the economic growth.Quarterly Journal of 

Economics, 110: 353-377. http://www.pewclimate.org/docUploads/india-coal-technology.pdf. 

[8] Jalil, A., M. Feridun, 2011. The impact of growth, energy and financial development on the environment 

in China: A cointegration analysis. Energy Economics, 33: 284-291.  

[9] Jalil, A., S. Mahmud, 2009. Environment Kuznets curve for CO2 emissions: a cointegration analysis for 

China. Energy Policy, 37: 5167-5172.  

[10] Ozturk, I., A. Acaravci, 2013. The long-run and causal analysis of energy, growth, openness and financial 

development on carbon emissions in Turkey. Energy Economics, 36: 262-267.  

[11] Pesaran, M.H., Y. Shin, R.J. Smith, 2001. Bounds testing approaches to the analysis of level relationships.  

J. Appl. Econ., 16: 289-326. 

[12] Pesaran, M., B. Pesaran, 1997. Working with Microfit 4.0: Interactive Economic Analysis. Oxford 

University Press, Oxford.  

[13] Shahbaz, M., H.H. Lean, M.S. Shabbir, 2012. Environmental Kuznets Curve Hypothesis in Pakistan: 

Cointegration and Granger Causality. Renewable and Sustainable Energy Reviews, forthcoming issues.  

[14] Sadorsky, P., 2003. The macroeconomic determinants of technology stock price volatility. Review of 

Financial Economics, 12: 191-205. 

[15] Soytasn, U. and R. Sari, 2003. “Energy Consumption and GDP: Causality Relationship in G-7 Countries 

and Emerging Markets,” Energy Economics, 25(1): 33-37.  

[16] Tamazian, A., B. Bhaskara Rao, 2010. Do economic, financial and institutional developments matter for 

environmental degradation? Evidence from transitional economies. Energy Economics, 32: 137-145.  

[17] Tamazian, A., J.P. Chousa, C. Vadlamannati, 2009. Does higher economic and financial development lead 

to environmental degradation: evidence from the BRIC countries. Energy Policy, 37: 246-253.  



1300                                           Soheila Khoshnevis Yazdi, BAhram Shakouri, 2014 

Advances in Environmental Biology, 8(5) April 2014, Pages: 1293-1300 

[18] World Bank Development Indicators, 2011. 

[19] Yuxiang, K., Z. Chen, 2010. Financial development and environmental performance: evidence from 

China. Environment and Development Economics, 16: 1-19.  

[20] Zhang, Y.J., 2011. The impact of financial development on carbon emissions: An empirical analysis in 

China. Energy Policy, 39: 2197-2203. 

[21] Zhang, X.P., X.M. Cheng, 2009. Energy consumption, carbon emissions and economic growth in China. 

Ecological Economics, 68: 2706-2712. 


