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Abstract 
The link between economic growth and environmental pollution has been extensively and 
statistically analyzed over the past two decades. The present study investigates the non-linear 
effects of variables affecting greenhouse gas emissions. To this aim, a Time Varying 
Parameters Vector Autoregression (TVP-VAR) model has developed using annual data which 
covers the period 1972-2018. Moreover, the associated Impulse Response Function (IRF) of 
the selected influential variables such as GDP (oil, without oil) and electricity consumption on 
the greenhouse gas emissions (carbon dioxide) has computed. Findings revealed the non-
linear impact of GDP on the greenhouse gas emission, so that until 2002 it had a positive 
effect on reducing greenhouse gas emission; whereas, from 2002 onwards it had a negative 
impact and led to escalating the greenhouse gas expansion. Besides, the positive shock of 
electricity consumption and GDP (without oil) on greenhouse gas emissions during the entire 
period was positive. Furthermore, the emission of greenhouse gas on itself is positive 
throughout the study period.   
 
Keywords: Greenhouse Gas Emission; Electricity Consumption; Economic Growth, TVP-
VAR 
 
 
Introduction 
 
One of the most significant issues in the global society is reducing CO2 emissions of 
industrial activities and its consequences. Therefore, the exploitation of clean energy sources 
is one of the requirements of the international community. In this regard, the researchers 
investigated the impact of renewable energy utilization to achieve the low carbon economy 
and they concluded that it could significantly reduce the CO2 emissions of transportation and 
industry sectors (Yousefi et al., 2019).  Examining the probable relationships among usage of 
energy, greenhouse gas emissions and economic development, goes back to the early of 1970s 
when policymakers and researchers were informed about the possible linkages among the 
energy utilization, greenhouse gas emissions and economic development (Payne, 2010). There 
is ample evidence of a positive association between energy consumption and improvement of 
macroeconomic variables which causes pollution to spread. The relationship between 
economic variables and environmental pollution is similar to the one between these variables 
and energy consumption. Gross domestic product (GDP) is one of the prominent economic 
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variables that is a criterion of economic growth. The relationship between economic growth 
and environmental pollution has been extensively analyzed statistically over the last two 
decades. The practical framework for the above evaluation is based on the assumption of the 
Kuznets environmental curve (EKC) (Fotros, 2011). One of the objectives of present study is 
to explore the dynamic linkages between electricity consumption, greenhouse gas emissions, 
and real GDP in Iran. To do so, two types of GDP has considered namely GDP by inclusion 
and once by exclusion of the oil incomes (that is due to the dependence of Iran's growth 
model on oil exports). Although developmental programs tend to emphasize on the promotion 
of the private non-oil sector, the importance of this objective has highlighted as oil prices 
continue to fall currently. This study aims to provide a dynamic and comprehensive review of 
energy-environment GDP on one hand and energy-environment-non-oil GDP on the other 
hand. Therefore, the dichotomy between the issue of oil and non-oil sectors and its 
implications for the efficiency of energy policies and sustainable developments will be 
demonstrated (Mezghani and Ben Haddad, 2016).  

One of the problems that lead to inefficiency in investigating the factors affecting GDP, 
energy consumption and carbon dioxide emissions, is the inability of linear models to detect 
asymmetries (including structural failures) during the periods. The history of conducted 
researches in this matter illustrates that linear models with fixed coefficients have been 
applied, investigating such a connection between model variables in empirical studies in the 
Iranian economy; in contrast, the relations between variables may change depending on the 
conditions of the country's economy. It shows the necessitates the use of newer models which 
provide more accurate estimations in different periods, which is investigated in this article as 
a research innovation. Present study is based on the application of a Time Varying Parameter 
Vector Autoregressive model (TVP-VAR) an extension of Korobilis (2013) model. It is 
examined the dynamics among the economic growth (oil and non-oil), electricity 
consumption and greenhouse gas emissions during 1972-2014. Present study has arranged in 
five sections. The research background of the study has reviewed in the second section, the 
research methodology is studied in the third section also the analysis of the experimental 
results is presented in section four. Finally, the results are presented and the policy proposals 
of the paper are discussed in the fifth section. 
 
 
Research Background 
 
Menyah and Wolde-Rufael (2010), studied the causal connection between carbon dioxide 
emissions, nuclear and renewable energy consumption, and real GDP of the United States 
during 1960-2007. Although using a modified method of the Granger causality test, they 
discovered a one-way causal relationship between nuclear energy consumption and carbon 
dioxide emissions (without feedback), no causal link between renewable energy and carbon 
dioxide emissions was found. Apart from that, the causal relationship between nuclear energy 
consumption and economic growth has not been obtained at any level, albeit there is a one-
way causal relationship between GDP and renewable energy consumption. Acaravci and 
Ozturk (2011), implemented an ARDL test method to assess the issues of short- and long-run 
relationships between power consumption and economic growth in 11 MENA countries (the 
Middle East and North Africa), their study observed one-way relationship between per capita 
power consumption and real GDP in Saudi Arabia. It confirms the role of energy conservation 
policies in encouraging the economic growth. In addition, Arouri et al. (2012) investigated the 
relationship between the energy consumption of economic growth and carbon dioxide 
production in the Middle East and North Africa during 1981-2005. Their findings support the 
negative dynamics between economic growth and carbon dioxides emissions.  
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Heidari et al. (2011) analyzed the relationship between electricity consumption and costs 
of economic growth utilizing the Iranian bounds test approach. The results indicated a 
unilateral functional long-run direction from economic growth to electricity consumption with 
negative coefficients and a bilateral positive short-run functional direction from electricity 
consumption to economic growth in the both of supply-side and demand-side modelling. The 
findings also demonstrated a positive relationship between non-renewable energy 
consumption and carbon dioxide production, in the long run. 

Kulionis (2013), studied the causal relationship between renewable energy consumption, 
GDP, and greenhouse gas emissions in Denmark using annual data of 1993-2012. Inexistence 
of long-run relationship is proved by the outcomes of Johansen cointegration test. Likewise, 
the unilateral functional direction from energy consumption to greenhouse gas emission has 
confirmed by the Granger causality test. Min Lim et al. (2014), examined the issues of short- 
and long-run causality in oil consumption, greenhouse gas emissions and economic growth in 
the Philippines using time series techniques and annual data during 1965-2012. Significant 
findings of the study suggest a unilateral functional direction from oil consumption to 
greenhouse gas emissions, which appears to imply the Philippines necessity of improving its 
oil consumption efficiency to reduce greenhouse gas emissions. Torabi et al. (2015), studied 
the relationship between greenhouse gas emissions and energy consumption, income and 
foreign trade of Iran from 1971 to 1909 using Kuznets curve. The result reveals that per capita 
energy consumption, GDP of the actual per capita and openness rate of the economy exert a 
significant impact on the per capita emissions of CO2. Mezghani and Ben Hadad (2016) 
studied the relationship between real GDP (Oil, Non-Oil) of Saudi Arabia, power 
consumption and carbon dioxide emission Rate, using the time-varying parameter vector 
autoregressive model (TVP-VAR), during 1971-2010. The findings suggest the use of TVP-
VAR model in the investigation of the dynamic linkage between power consumption, real 
GDP and carbon dioxide emissions. Additionally, the analysis of consecutive time-varying 
responses of real GDP (oil and non-oil), electricity consumption and carbon dioxide emissions 
to the structural shocks demonstrates that such responses are reliant on the structural 
fluctuations in actual GDP (oil, non-oil), power consumption and carbon dioxide emission 
shock. 

The influence of urbanization on CO2 emission is examined at different development levels 
by Zhengxia et al. (2017). They focused on the stochastic impacts using regression on 
population, affluence and technology (STIRPAT) model on provincial for China. To 
investigate the regional differences of impacts of urbanization on CO2 emission based on the 
development levels, the 29 provinces of China are divided in three areas according to their per 
capita real GDP. The panel estimation for the whole dataset and the three areas showed an 
inverted U relationship between urbanization and CO2 emission in the major regions of China. 
Specifically, the effects of urbanization vary significantly across the regions. The results did 
not confirm the environmental Kuznets Curve relationship between income and CO2 
dispersion, where CO2 emission increases monotonically with income. 

Xue-ting et al. (2018) adopted the modified Geographical Detector tool to investigate the 
main drivers of carbon emission from the perspective of stratified heterogeneity. The results 
of the analysis showed that human economic activities in China were the dominant effect of 
carbon emission changes; at the same time, energy intensity contributed to control the carbon 
emission in China. Furthermore, population growth was the most significant driving force, 
followed by energy intensity toward controlling the carbon emission of the USA. All these 
factors are mutually enhancing in changing carbon emissions, while oil share with energy 
intensity and coal share are more significantly reinforced in China's carbon emission than 
other interactions. The factors of human activities and energy mix posed a more powerful 



Environmental Energy and Economic Research 2020 4(4): 250-261  253 

effect when they mutually enhanced each other to change carbon emission compared to other 
enhancing interactions. 

Zafeiriou et al. (2018) studied the relationship between agricultural carbon emissions 
equivalents and income per capita for the agricultural sector in different EU countries. 
Findings of NARDL model validated the existence of a strong relationship between 
greenhouse gas emissions and agricultural income. The long-run relationship between 
variables is obtained and the asymmetric impact of the agricultural income on carbon 
emission has achieved. 

Vasylieva et al. (2019) investigate the relationships between economic, social, and 
environmental dimensions of sustainable development based on the concept of the 
Environmental Kuznets Curve hypothesis, that is about the non-linear relationship between 
economic growth and environmental pollution. Panel data of EU countries including Ukraine 
from 2000 to 2016 has employed. Results confirmed the Environmental Kuznets curve 
hypothesis for the EU and Ukraine. The findings proved that increasing renewable energy 
(RE) by 1% led to a decline of greenhouse gas (GHG) in the interval of 0.166103 to 
0.220551, and an increase of the Control of Corruption Index by 1% provoked a decrease of 
GHG by 0.88%.  

Zhi Li et al. (2019) surveyed the effect of the rationalization and upgrading of 
manufacturing structure on carbon dioxide emissions in China, based on the perspective of 
natural resource dependence. The results of the STIRPAT model on provincial panel data of 
the manufacturing sector from 2003 to 2014 show that manufacturing structure rationalization 
and upgrading will help curb CO2 emissions, while such effects are restricted by a region's 
reliance on natural resources. The panel threshold model estimations further indicate that the 
higher the ratio of industrial output to GDP, the weaker the restricting effect of resource 
dependence on the emissions reduction of manufacturing structure.  

Daryaei et al. (2019),  examined the empirical effects of stocks traded-total value, foreign 
direct investment, number of students, and fossil fuel energy consumption on nitrogen dioxide 
(NO2) emissions in Iran using time series data for the period 1978-2012. Findings indicated 
that foreign direct investment, fossil fuel energy consumption, and the number of students 
stimulate NO2 emissions in the long run. The study recommends Iran economy to reduce 
emissions NO2 by implementing forests preserving and supporting policies; investment on 
solar and wind energy; investment on energy researches to achieve expertise for higher 
efficiency in electricity generation.  
 
 
Material and Methods  
 
The statistics used in this study are annual, related the years 2014-1972. Iran's actual GDP 
variables (oil, non-oil), CO2 emissions and electricity consumption (KW/h) are employed as 
the model variables. Data of electricity consumption and carbon dioxide emissions are 
downloaded from the International Energy Agency (IEA) database and the actual GDP (oil 
and non-oil) data collected from the time series database of the Central Bank of Iran. 

The standard approach to examine the effects of variables on the economy is to estimate a 
structural VAR on some key variables. Models of this form have the following reduced-form 
representation: 

 
𝑌# = 𝑏&𝑌#'& +⋯+ 𝑏*𝑌#'* + 𝑣#                                                    (1) 

 
Where 𝑦#- = (𝜋#	𝑦#	𝑅#)-, 𝑦# is a (𝑙 × 1) vector of variables? The coefficients 𝑏7, 𝑖 = 1,… , 𝑝	on 

each lagged value of 𝑦# are of dimensions 𝑙 × 𝑙, and 𝑣# ∼ 𝑁(0, 𝛺) with 𝛺 a 𝑙 × 𝑙 covariance 
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matrix. By allowing the parameters of the VAR to vary over time, more complex dynamics 
can be modelled, and the effects of monetary policy actions can also be assessed over time. 
The Time-Varying Parameters VAR (TVP-VAR) takes the form of: 

 
𝑌# = 𝑏&#𝑌#'& +⋯+ 𝑏*#𝑌#'* + 𝑣#                      (2) 

 
Eq. (2) is a VAR system on the variables with drifting coefficients and stochastic volatility 

based on the recent literature on efficiently parametrizing large covariance matrices, Primiceri 
(2005), Cogley and Sargent (2005) and Canova and Gambetti (2009) use a decomposition of 
the VAR error covariance matrix of the form: 

 
𝐴#𝛺#𝐴#- = 𝛴#𝛴#-                                                                  (3) 

 
Which equivalently: 
 

𝛺# = 𝐴#'&𝛴#𝛴#-(𝐴#-'&)                                                            (4) 
 
Where 𝛴# =diag (𝜎&,#,… , 𝜎BC&,#) and 𝐴# is a unit lower triangular matrix with ones on the 

main diagonal: 
 

𝐴# = D

1 0 ⋯ 0
𝛼F&,# 1 ⋱ ⋮
⋮

𝛼I&,#
⋱
⋯

⋱
𝛼I(I'&),#

0
1

J                                                   (5) 

 
Stacking all the parameters of Eq. (2) in the vectors𝐵# = (𝑣𝑒𝑐(𝑏&#)-, … , 𝑣𝑒𝑐(𝑏*#)-)-, log	𝜎# =

(	log	𝜎&#- ,… , log	𝜎I#- )′’ and 𝛼# = (𝛼R&,#- ,… , 𝛼R(R'&),#
- )′ for 𝑗 = 1,… ,𝑚. For each time period, the 

innovations of the random walk evolution of the parameters are defined as a mixture of two 
normal components, see Koop et al. (2009) and take the following form: 

 
𝐵# = 𝐵#'& + 𝐽#V𝜂#V
𝛼# = 𝛼#'& + 𝐽#X𝜂#X

	log	𝜎# = 	log	𝜎#'& + 𝐽#Y𝜂#Y
                                                        (6) 

 
where 𝜂#Z ∼ 𝑁(0, 𝑄Z) are innovation vectors independent with each other, as well as 𝑢# and 

𝑣#, while 𝑄Z are innovation covariance matrices associated with each ofthe parameter vectors 
𝐵#, 𝛼#, 	log	𝜎#, where for brevity define 𝜃# ∈ {𝐵#, 𝛼#, log	𝜎#}. Some correlation can be allowed 
between the disturbance terms appearing in equation (6), which could permit modelling more 
complex dynamics. However, this flexibility comes at the cost of the proliferation of the 
parameters that need to be estimated, and the assumption made here is that all error 
components appearing are uncorrelated with each other. 

The random variables 𝐽#Z can only take two values, one and zero, at each period 𝑡 making 
the state errors a mixture of a Normal component with covariance 𝑄Z and a second component 
which places all probability point mass at zero. As was explained in section III, the variables 
𝐽#Z are assigned with a prior distribution and are subsequently updated from the data 
likelihood. That way the mixture innovation specification is flexible as it allows the 
information in the data to determine either one of the two extreme specifications of constant 
parameters (𝑖𝑓𝑓	𝐽#Z = 0∀𝑡 = 1,…	, 𝑇) and of time-varying parameters (𝑖𝑓𝑓	𝐽#Z = 1∀𝑡 = 1,…	, 𝑇) . 
In between those two extremes, that is, when 𝐽#Z = 1 for only some 𝑡, lie several specifications 
which can be interpreted as if only a few breaks occur over the sample. This flexible mixture 
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innovation specification might be necessary when no prior opinion about the amount of 
variation in the parameters is available, and when marginal likelihoods are hard to obtain (as 
it is the case with time-varying parameters models). For instance, Sims and Zha (2006) using 
a Markov-switching VAR find evidence for time variation only on the covariance matrix of 
their VAR and not on the mean equation coefficients 𝐵#. Finally, notice that the TVP-FAVAR 
model nests also the TVP-VAR model of Primiceri (2005), by simply setting the number of 
factors, 𝑘, equal to zero. Therefore, a large class of models-ranging from small (V)ARs with 
constant parameters to their Time-Varying Parameters counterparts using hundreds of 
variables can be examined using the single specification in this study. The random variables 
𝐽#Z can only take two values, one and zero, at each period 𝑡 making the state errors a mixture 
of a Normal component with covariance 𝑄Z and a second component which places all 
probability point mass at zero. According to Korobilis (2013), we use the Minnesota prior, for 
the parameters of the VAR equation we set 𝐵f ∼ 𝑁g𝐵, 𝑉i, 𝛼f ∼ 𝑁(0,4𝐼), log 𝜎f ∼
𝑁(0,4𝐼),𝑄V'& ∼ 𝑊 m0.005	 ×	(dim(𝐵) + 1) × 𝑉, (dim(𝐵) + 1)s , 	𝑄X'& ∼ 𝑊(	0.01 × (dim	(𝛼) +
1) × 𝐼, (dim	(𝛼) + 1)), and 𝑄Y'& ∼ 𝑊	(	0.0001	 ×	 (	dim 	(𝜎) + 1) 	× 	𝐼, (	dim(𝜎) + 1)	), where: 
dim(𝐵) = 𝑚 ×𝑚	, (𝑝, dim	(𝛼)) = 𝑚(𝑚 − 1)/2 and dim	(𝜎) = 𝑚. Here 𝐵 is set to 0.9 on the 
coefficient of the first own lag of each dependent variable and 0 elsewhere, and 𝑉 is a 
diagonal prior covariance matrix with diagonal elements defined from a Minnesota-type 
specification of the form: 

 

𝑉7R =

⎩
⎪
⎨

⎪
⎧ 1

𝑐F
	for	parameters	on	own	lags

0.001𝑠�̇F

𝑐F𝑠RF
for	parameters	on	variable	𝑗 ≠ 𝑖, for	lag	𝑐 = 1,… , 𝑝

 

 
Where 𝑠7F is the residual variance from the p-lag univariate autoregression for dependent 

variable 𝑖, and 𝑖 = 1,… ,𝑚	𝑗 = 1,… ,𝑚𝑝. The ‘nonstandard’ parameters in this model are the 
ones related to the mixture innovation extension. The 0/1 variables 𝐽#Z are assumed to come 
from a Bernoulli distribution, 𝑝(𝐽#Z = 1) = 𝜋Z = 1 − 𝑝(𝐽#Z = 0),for 𝜃 ∈ {𝐵#, 𝛼#, log	𝜎#}. The 
probabilities 𝜋Z control the transition of the index 𝐽#Z  between the two possible states (1: break 
−0: no break), and an additional hierarchical prior has introduced to update them from the 
information in the data. A Beta prior of the form 𝜋Z ∼ 𝐵𝑒𝑡𝑎(𝜏f, 𝜏&) is placed on this hyper-
parameter, which controls the prior belief about the number of breaks through the choice of 𝜏f 
and 𝜏&. We set these hyper-parameters to be (𝜏f, 𝜏&) = (1,1), which is an uninformative and 
uniform choice, with 𝐸(𝜋Z) = 0.5 and 𝑠𝑡𝑑(𝜋Z) ≅ 0.29. Note that for simplicity and in the 
absence of prior information, 𝜏f and 𝜏& are the same for all three drifting parameters defined 
in Eq. (6). 
 
 
TVP-VAR Model Estimation 
 
Subsequently, following the estimation of TVP-VAR model using MATLAB software and 
two model endogenous variable intervals, the results of the variable impulse response of 
greenhouse gases (CO2) due to the shock in the model variables, up to 9 periods, are 
presented. To apply impulse response function, Cholesky's decomposition was used by 
imposing a particular recursive structure on the model, which is updated form of Kup et al. 
(1996), Sons and Shane (1998) models who introduced the generalized impulse response 
function approach and the generalized variance decomposition function in which the results 
are not sensitive to the order of the variables. The results of the impulse response function of 
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the present study vary over time and are thus different from previous studies; in a way that 
they are plotted in 3D. Response values of the variables to the incoming shocks are indicated 
in the vertical axis of the impulse response function; also, the time of the shock and impulse 
response periods (up to 9 periods) are illustrated in the horizontal axis. 

The variable impacts of GDP (non-oil) on greenhouse gas emissions, which is positive in 
all periods studied is illustrated in figure (1), as observed. The relationship between economic 
growth and the quality of environmental life in the long-run can be directed or inversed and/or 
a mixture of the both. Examining the process of modelling and formation of variables 
indicated that there have been two general trends in over the last few decades; which have 
finally been transformed into a third approach. The first approach is a trade-off between 
economic growth and maintaining environmental standards. Meaning that, economic growth 
in principle (as a result of rise in production and consumption) would inevitably require more 
raw materials and energy (as inputs) and consequently lead to increase the byproduct and 
wastes production. It is also believed by some that the path to improving ecological quality is 
parallel to economic growth and that economic growth should be stepped up to improve 
environmental-ecological standards; which is the second approach on the other side of the 
spectrum. The third approach, introduced since the early 1990s, proposed an inverted U-
shaped relationship between economic growth and environmental biodiversity pollution, 
which is known as the environmental transition hypothesis. That relationship derives its name 
from Simon Kuznets (1995), the Nobel laureate (who found a U-shaped connection between 
income inequality and per capita income). In the Grossman and Kruger studies, the 
relationship between different indices of environmental degradation and per capita income, as 
an inverted U-shaped relation (the Kuznets environmental curve), was presented in 
environmental researches. Environment vulnerability is by reason of the development of 
economic activities, derived from static assumptions about environmental technology and 
investment, given that when revenue increases, demand for environmental quality also 
increases (Beckerman, 1992; and Panayouto, 1997). 
 

 
Figure 1. Impulse Response of Greenhouse Gases to Shocks of GDP (Oil Excluded) 
 

The scale effect, the income effect and the composition effect play a crucial role in this 
relation increasing in the scale of economic activity. It leads to more pollution at the early 
stages of development; therefore, the curve slope will be positive (scale effect). Also, the 
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increase in per capita income contributes the demand for higher environment quality, causing 
additional severe environmental regulations and to guide the replacement of outdate 
technologies with cleaner ones (income effect). The income effect also shifts application of 
the traditional industrial activities to modern ones and creation of a decreasing trend of 
pollution and emissions. Consequently, when per capita income rises to a certain extent, the 
scale effect is outweighed by the composition and income effects and descending the curve. 
The results of the present study indicate the scale effect being more substantial than the 
income effect in Iran, bringing about the exerted impact of economic growth on greenhouse 
gas emissions to be positive. 

The effect of economic growth on greenhouse gas emissions is presented in figure (2). As 
can be observed, GDP has a non-linear impact on the greenhouse gas (GHG) emission, which 
is positive up to 2002, causing a reduction in GHG emission. But, it became negative from 
2002 onwards, bringing about an increase GHG emission. Referring to Figure (2) the positive 
impact of GDP on the reduction of air pollution by 2002 can be accounted for to the 
expansion of the petrochemical sector and the changes in the composition of produced energy 
for consumption. Initially, petroleum products (furnace oil, etc.) were used more frequently in 
power plants; however, later on, and with the expansion of the petrochemical sector, natural 
gas was replaced due to the lighter constituents and less pollution of the furnace oil. The 
natural gas positive effects on the reduction of air pollution have been apparent since 2002 
due to the complete replacement of the natural gas for furnace oil. According to Energy 
Department's balance sheet data, furnace oil consumption rate was 16.3 million liters per day 
at the beginning of 1976, which increased to 36.7 million liters per day in 2014. It reflects not 
so much growth, while natural gas consumption, which was 6.9 million liters per day at the 
beginning of 1976, has risen drastically to 471.1 million liters per day in 2014. Therefore, 
replacing natural gas with other petroleum products with high levels of air pollution, has been 
witnessed by all. 

 

 
Figure 2. Impulse Response of Greenhouse Gases to Shocks of GDP (Oil Included) 
 

The impact of variable power consumption on greenhouse gas emissions is presented in 
figure (3). As observed, the effect of electricity consumption on greenhouse gases, throughout 
the period under review, is positive. Power generating plants are one of the most effective 
axes on which the country's economy is developing. Pollutants are released in the 
environment during the conversion of primary fuels, which are required by power plants, 
causing significant damages to agriculture, the environment, and especially human health. 
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Human beings are becoming more and more reliant upon energy these days, especially on 
electricity, and therefore considering the electricity power to be the basis of all the 
developments of the new century is not far from mind. Most of the power plants, in Iran, are 
thermal ones using fossil fuels as a result of its enormous oil and gas reserves. Fossil fuels 
(such as natural gas and diesel) are burnt by thermal power plants in order to obtain required 
energy for generating electricity. Therefore, the power consumption is required to be 
increased and the consumption of fossil fuel will also increase (to keep the power plants 
operational).  

The variable impact of greenhouse gas emissions (CO2) on itself is observed in figure (4), 
exerting a positive effect throughout the period, which is on the increase in some years. 

 

 
Figure 3. Impulse Response of Greenhouse Gases to Shocks Electricity Consumption 

 

 
Figure 4. Impulse Response of Greenhouse Gases Emissions to Shocks on itself  
 
Conclusion and Suggestion 
 
This study aims to investigate the influential factors on greenhouse gas emissions using 
annual data of 1972-2018. Time-Varying Parameters Vector Autoregression (TVP-VAR)  
model has developed using data of real GDP (oil, non-oil), electricity consumption on the 
greenhouse gas emissions (carbon dioxide). Findings revealed the non-linear impact of GDP 



Environmental Energy and Economic Research 2020 4(4): 250-261  259 

on the greenhouse gas emission so that until 2002 it had a positive effect on reducing 
greenhouse gas emission; yet, from 2002 onwards it had a negative effect and led to 
escalating the greenhouse gas expansion. Besides, the positive shock of electricity 
consumption and GDP (without oil) on greenhouse gas emissions during the entire period was 
positive. Furthermore, the emission of greenhouse gas on itself is positive throughout the 
study period, and in some years, this effect has increased. The results indicate the non-linear 
impacts of the variables on the greenhouse gas emissions, which has not been considered in 
previous studies and shows the need to use non-linear models in investigating the factors 
affecting greenhouse gas emissions. 

According to the estimations, the growth of energy consumption and GDP, signifying 
economic growth, leads to increase in pollution as a result of the rise in carbon dioxide 
emissions. However, it is possible to reduce the amount of energy consumption rate by 
improving its efficiency in domestic production units, whose responsibility lies with the 
government to discover new sources of energy, diversifying its economy, to encourage the 
non-oil private sector to adopt energy-efficient technology. Consequently, to achieve 
sustainable economic growth and long-run environmental quality, it is recommended to 
provide investment platforms, in new energy production technologies, that probably will 
reduce greenhouse gas emissions. Apart from that, it is essential to make use of renewable and 
less polluting energy in the electricity industry. For instance, wind power can be replaced by 
electricity generated from fossil fuel power plants, which reduces greenhouse gas emissions. 
Additionally, results of researches on the ways of electricity generation in the developed 
countries demonstrate that generating electricity using wind energy reduces social costs 
compared to the fossil fuel power plants. It clarifies how to reduce the negative exogenous 
effects of energy generation in the path of sustainable growth of economy to achieve the 
development. Reduction of Iran's greenhouse gas emission using national energy-efficiency 
laws depends heavily on the extend that this economy co-operate with the objectives of the 
conventional and international low-carbon policies. Such targeting can exert a significant 
impact on reduction of regional CO2 emission and meeting the international standards. 
Finally, our findings suggest that setting the goal of 8% economic growth in the energy and 
industrial sections for the next 15 years, Iran can play a strategic role in the region in 
achieving global goals. 
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