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Abstract- The study initiated with the questioning about the relation among economic growth, energy use in industries and environmental pollutants of 
countries in the world. This research work uses cubic function for which data collected in both time series and cross section the panel econometric 
models such as pooled OLS, unit root tests, co-integration, ADL models were used. This study measures the relationship between CO2 emissions, 
energy consumption and economic growth. The research advocates that the correlation among CO2, energy consumption and economic development in 
major countries of the world on both co-integration and individual cross-country results. The study also recombed on the lower time period as well as 
long term relation embrace environmental protection plan such as re-usable sources, greenery development as directed by United Nations Framework 
Convention on Climate Change and other Environmental agencies in the world and vis versa to control on carbon emissions in coming years. 

Keywords: Industrial energy use, environmental pollutants, economic growth, CO2 emissions, panel data models, Environmental Kuznets Curve 

——————————      —————————— 

1 INTRODUCTION 
 

he present study to cross checks the countries in 
world has taken proper step to reduce their carbon 
emission level or not, even after conducted two major 

important meetings. The first meeting was held at Kyoto 
protocol summit, Japan in 1997 recommended the 
governments of all over the countries try to reduce their 
carbon emission level at least 5% by 2008 -12 which was 
equal to 1990s. Another important meeting conducted in 
2016, in December at Paris, where France has taken the 
decision to reduce at least 2% carbon emission in the 
present level. In this aspect the study tries prove whether 
the countries in the world work on to reduce their carbon 
level or not.  
This concept was derived because the countries in the 
world have the compulsion to increase their economic 
position so that they can become economically strong. To 
become economically strong each and every country are 
bound to use their industrial energy resources such as 
petroleum, crude oil, coal and lignite, natural gas and 
electricity. Suppose the country widely use their industrial 
energy sources, one hand they can improve economically 
well but on the other hand they are producing more 
environmental pollutants by carbon dioxide emissions 
which will lead to a gradual increase in the overall 
temperature of the earth's atmosphere and a change in 
global or regional climate patterns. Owing to increase the 
carbon emission especially, it leads to decline the 
environmental quality [1] and it promotes the natural 
disasters like flood, tsunami etc. Industrial development 
helps to increase in the amount of goods and services 
produced per head (economic growth) of the world leads to 

environmental degradation over a period of time.  
The growth of any country through the development of 
industries was deals with utilization of various energy 
resources and natural sources and which will lead to 
environmental deprivation by refuse the energy material. 
The decay of the natural world and the impact of human 
activity on its environment around the world come to a 
dangerous condition which will not only impact on the 
current generation but for future generations also. This 
environmental substandard quality leads natural disasters 
in all over the world and got greater attention towards it. 
Now moral sense has developed around to make better 
economic development without any harm to environment 
and this also become a topic of discussion among 
researchers to investigate it in coming time. 
Declining environmental quality is because of increasing 
discharge of CHGs (greenhouse gases) especially CO2 
(carbon dioxide) emissions by the various industries. This 
put together it further dangerous and making it more 
serious about our environment and social welfare at its 
usual state.  Because, environmental degradation of the sea 
level is expected to increase 20ft more by 2021 as per the 
forecasting. Suppose a gradual increase in the overall 
temperature of the earth's atmosphere by 3o to 4o Celsius it 
will be the caution of unexpected natural calamities like 
food, drought etc. which will have impact on almost 350 
million people around the world. The greater degree of 
greenhouse gases discharge is warning the global warming 
condition in regular nature.  
Apart from these two meetings at the world level, another 
meeting held at Japan (June 2016) with Group Seven (G7) 
countries are discussed the ways to reduce greenhouse 
gases emissions. Considering all these efforts, the countries 
in the world are trying to reduce greenhouse gases 
emissions (GHGs) especially carbon dioxide emissions 
(CO2) in regard as to improve the environmental quality. 
Hence this may be a small piece of work to estimate the 
association among carbon dioxide emissions, energy 
consumptions and economic development of countries in 
the world in respect with all the continents. Since it is 
understood that the carbon dioxide emission (CO2) is the 
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major threat to decline the environmental quality which 
may also promote natural disasters. Hence, it may prove 
that there may be a close relationship between carbon 
dioxide emissions (CO2), energy utilization and economic 
growth. Considering the above facts, the present study tries 
to check the relationship between CO2 emission, energy use 
and economic growth and also recommend the countries 
that will be the most carbon emitted countries in the world. 
Banerjee and Murshed [2] found real GDP and FDI 
relationship with emission variable and a highly valid 
unidirectional causality relationship was found from 
energy consumption, FDI, GDP, and economic openness to 
CO2 emissions by Rai, Bembey and Sarfare [3]. Ganda [4] 
also work on short and long run association through EKC, 
among economic development, energy uses and carbon 
emission which validate the EKC, in energy and primary 
coal consumption in the long-run. The bi-directional 
relationship of carbon emission found by Ganda [5] with 
trade and energy consumption. This is also supported by 
Sunde [6] showing decrees in  energy uses badly affect 
economic growth in short and long run this as well 
supported by Iyke [7].  Whereas Environmental 
Performance Index neither increase nor decrease with the 
incremental changes in GDP growth rate [8]. Hassan [9] 
found that the disclosure by companies who has poor 
environmental measures in the carbon intensive group was  
significantly higher than similar disclosures made by either 
better or poor environmental performers. 
The whole paper is organized as follows; section 1 gives 
brief introduction about the relationship between carbon 
emission, energy use and economic development. Section 2 
provides the earlier works conducted so far all over the 
world. Section 3 discusses materials and methods of 
Environmental Kuznets Curve (EKC) hypothesis and panel 
unit root models. Section-4 gives empirical results of 
CO2(carbon dioxide) emissions, energy consumption and 
economic development  inter relationship. Section-5 
provides concluding remarks of this research. 

2 LITERATURE REVIEW 

As per the earlier studies there are three 
approaches have done so far relating carbon dioxide 
emissions, energy use and economic development in line 
with Zang, X. P and Cheng, X. M [10] and Ghosh, S [11]. It 
started with focusing on deterioration of the environment 
and economic growth by attempting to identify the factors 
of Environmental Kuznets Curve (EKC) i.e. different types 
of curve were produced by the hypothesis while identifying 
the relation between carbon dioxide emission, usage of 
energy and economic advancement. Sun, J. W [12] 
measured CO2-EKC hypothesis in the countries with peak 
energies and found the inverse effect with a curve of U-
shape against per capita GDP. Halicioglu, F [13] analyzed 
the relationship between emissions produced by CO2, 
consumption of energy, domestic income and foreign trade 
during the period of 1960 to 2005 through time series data 

of Turkey. Based on the results he found that EKC 
hypothesis did not hold good.  

He, C and Sandberg, R[12] studied EKC used time 
series data to study the hypothesis in Canada during the 
period 1948 to 2004 and did not succeed to find the 
evidence of EKC hypothesis. Fodha, M and Zaghdoud, O [15] 
measured relationship based on EKC hypothesis, between 
emissions like CO2, SO2 which are toxic in nature and real 
GDP for Tunisia during 1961-2004 and found that there is a 
relation of EKC hypothesis with SO2 not CO2. It was also 
found in that there is a long run equilibrium relationship 
between emissions and Gross Domestic Product.  

Dinda, S et al.[16] analysed the link between a 
suspended specific substance (spm) i.e. Using a quadratic 
income formula, researchers compared per capita national 
income with solids, liquids that could be spread by air, and 
sulphur oxide emissions (SO2) from 1979 to 1990 and found 
no evidence of the EKC hypothesis. M. Galeotti and 
colleagues [17] use the cubic function of OECD and non-
OECD nations using two separate data sets to investigate 
the relationship between per capita CO2 emissions and the 
EKC hypothesis. i.e. for energy data period was 1960 – 
1998, for CO2 emission data period is 1950 – 1997 and found 
the evidence of EKC only for OECD countries.  

Canas, A et al.[18] Using a cubic function, 
researchers looked at the EKC hypothesis for 16 
industrialised countries from 1960 to 1998 and discovered 
an inverted U-shaped EKC association. Perman, R and Stern, 
D. I [19] the EKC hypothesis was tested in 74 countries and 
found no evidence of the EKC hypothesis between per 
capita sulphur dioxide emissions and per capita income 
quadratic function. Azomahou, T et al.[20],the applicability 
of the EKC concept was discovered in 100 countries 
between 1960 and 1996. Other research examined larger 
data sets as well and discovered evidence of EKC 
hypothesis Bertinelli, L and Strobl, E [21], Taskin, F and 
Zaim, O [22]. 

 
The second method focuses on the link between 

energy usage and economic growth. J. Kraft and A. Kraft 
[23] investigated the causal link between energy use and 
economic growth in the United States. The studies like Yu, 
E. S. H and Choi, J. Y [24], Ferguson, R et al. [25], and Toman, 
M and Jemelkova, B [26], emphasized the lack of a clear 
relationship between energy usage and economic growth. 
Lee, C. C. [27] used panel econometric tools to examine the 
relationship between energy use and economic growth in 
11 major industrialized countries and discovered that there 
is a bi-directional relationship between energy use and 
economic growth in the United States, a uni-directional 
relationship in France, Italy, and Japan, and no relationship 
in the remaining countries.  

The third strategy, which looked at the relationship 
between carbon dioxide emissions, energy consumption, 
and economic development, incorporated the first two 
approaches [28], Using a quadratic econometric model, 
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researchers looked at energy use and economic 
development in France from 1960 to 2000 and discovered 
that there is a long-run relationship between CO2 emissions, 
energy consumption, and economic development. The 
researchers discovered a bi-directional link between the 
factors as well. For the period 1975–2005, Jalil, A. and 
Mahmud, S. F. [29] investigated the interlinkages between 
CO2 emissions, energy usage, real GDP, and foreign 
commerce in China and discovered that there is a long-term 
relationship between the variables.  

The link between real GDP and CO2 emissions was 
discovered to be unidirectional. Using the cubic function of 
GDP, Shafik, N, and Bandyyopadhyay, S [30] discovered 
the presence of a link between CO2 emissions and real GDP, 
and showed that macroeconomic variables such as trade 
and debt had an impact on the environment. Grossman, G. 
and Krueger, A. [31] and Panayotou, T. [32] investigated 
the association between SO2 and NO2 and macroeconomic 
variables such as per capita GDP, trade intensity, and 
population, and discovered substantial links between 
environmental deterioration and these variables. Using a 
quadratic relationship, Selden, T. M., and Song, D. [33] 
discovered a definite association between SO2, NO2, and 
CO2 on Turkey's per capita GDP. N. Shafik [34] investigated 
the link between environmental quality, per capita income, 
and other factors such as endowment, income, technology, 
and policy.  

Heil, M. T., and Selden, T. H. [35] collected data 
from 132 nations between 1950 and 1992 to determine the 
relationship between international commerce and pollution. 
Increased trade intensity results in higher CO2 emissions in 
low-income countries and lower CO2 emissions in high-
income nations, according to the findings of the study using 
the cubic function, Cole, M. A. [36] investigated the 
relationship between pollution and trade among 
industrialised countries and discovered that trade openness 
is highly connected to pollution. Similar study also done by 
Akbota and Baek [37] at Kazakhstan which shows that a 
lower level of earning increases carbon dioxide (CO2) but at 
a high level decreases it. 

S. Ghosh [38] used econometric models to analyse 
the causal relationship between CO2 emissions, energy 
consumption, economic development, real investment, and 
employment in India from 1971 to 2006.  According to the 
findings, there is no correlation between the variables, 
although there is a bi-directional association between 
economic progress and CO2 emissions. Halicioglu, F [39] 
identified a bi-directional association between carbon 
dioxide emissions and income in Turkey using a quadratic 
function to determine the relationship between CO2 
emissions, per capita energy consumption, per capita 
income, and trade openness. M Hussain et al. [40] 
investigated the relationship between carbon dioxide 
emissions, per capita energy consumption, and economic 
growth in Pakistan using data from 1971 to 2006 and 
discovered that the variables have a long-term relationship 

with a bi-directional relationship between CO2 emission 
and energy consumption. Similar study also done by 
Sharmin and Tareque [41] to look the effect of globalization, 
urbanization, industrialization and development on carbon 
dioxide(CO2) emissions per capita at Bangladesh.   

Based on the earlier studies it is understood that 
the studies conducted to measure the relationship between 
carbon emissions, energy use and economic growth with 
one of the approach or all three approaches. But no study 
found to measure the relationship between carbon 
emissions, energy use with sector wise. Since the study 
found research gap and tries to fill the gap, by taking 
energy use sectors like petroleum, coal and lignite, natural 
gas and electricity for the present study. This may be 
helpful the countries can understand their level of carbon 
emissions specifically in sector wise. With this they can also 
take necessary steps to reduce their carbon emissions based 
on the particular sector. 

3 METHODS 

The prime aim of this research work is to study 
underling inter-relationship among CO2 (carbon dioxide) 
emissions, energy uses, economic growth of countries 
around the world. The study used third approach i.e. 
measuring the relationship between carbon dioxide 
emissions, energy consumption and economic growth. 
Hence the secondary objectives of the study are framed in 
the following manner: 

 1. To test the environmental Kuznets curve (EKC) 
hypothesis for carbon emission.  

2. To study the inter-relationship between 
environmental pollution and economic growth 

3. To explore the inter-relationship among carbon 
emissions, energy consumption economic growth.  
The variables taken for this study are CO2 (carbon dioxide) 
emission per-capita which is measured in metric tons per 
capita CO2 (carbon dioxide) uses, per capita Gross Domestic 
Product is used as representative for economic 
developmental position of the country (GDP), and various 
modes of energy uses by sectors like petroleum products is 
measured million ton (PET), natural gas is measured billion 
cubic meters (NGAS), coal and lignite is measured million 
ton (CL) and also electricity is measured terawatt hour 
(ELET) have been used in natural logarithm form. The 
necessary data has been collected for countries in the world 
from global statistical year book 2016 over the period of 
1990 to 2016.   
Present research work uses cubic function which was 
earlier applied by Fodha, M and Zaghdoud, O [15]. Because 
data collected for this study in both time series and cross 
section the panel econometric models such as pooled 
ordinary least square, unit root tests, co-integration, 
autoregressive distributed lag models were used. 
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4 RESULTS AND DISCUSSION 

4.1. Environmental Kuznets Curve (EKC) 
Hypothesis 

Since this research work follows the model used by 
Fodha, M and Zaghdoud, O [15] to measure the carbon 
emissions of countries in the world. To measure this 
relationship the study used to apply the following 
equations; 

Where  –  carbon dioxide emissions / capita, -  

energy consumption of different kind of sectors like  - 

petroleum is measured in million tons of oil,  - is 

measured by metric tons is measured billion cubic 

meters,  is measured terawatt hours and GDP / 

capita, gross domestic product representative of economic 

growth. Where 0 is a constant and 1, 2, 3, and 4 are the 
slope parameters. From the model it presumes that larger 
level of energy uses will leads to higher economic growth 
and also leads to high CO2 (carbon dioxide) emissions, then 

1 > 0 as per the above equation. As per Environmental 
Kuznets Curve hypothesis, the higher economic growth 
will produce higher carbon emissions. Then the above 
equation tries to find out the relationship between carbon 
emissions, energy consumption and economic growth of 
countries in the world.  

If 2 > 0, 3 < 0, 4 > 0, it produces a N – shape curve 

If 2 < 0, 3 > 0, 4 < 0, it produces inverted N – shape curve 

If 2 < 0, 3 > 0, 4 = 0, it produces an U – shape curve 

If 2 > 0, 3 < 0, 4 = 0, it produces an inverted U – shape 
curve 
The Environmental Kuznets Curve (EKC) hypothesis 
clarifies that N – Shape curve indicate that when the 
earning level of country is gradually improve, the 
environmental quality initially moves towards declining 
side and later on improves and thereafter tensed to weak. 
For inverted N-shape curve shows the nations’ earning 
levels increases moderately, quality of environment first 
enhance and subsequently it declines and at last it 
improves. Likewise for U – shape curve the national income 
in lower levels the quality of environment will enhance, 
when the income level is high, environmental quality 
declines.  Inverted U – shape curve shows that when 
income at soaring level, quality of environment declines, 
whereas the income levels are low the quality of 
environment enhance. 

Table 1 
Results of Environmental Kuznets Curve hypothesis 

 
From the analysis of EKC hypothesis it was observed that 
all the continents are showing more than 0 except Middle 
East countries, showing more energy usage led to enhance 
the country’s economic growth also increase level of carbon 
dioxide release. For Middle East nations it shows high 
energy use leads to increase their economic growth but they 
have not emitting high carbon dioxides. It was also 
observed that European Union, Commonwealth 
independent countries, North- America and Latin-America 
and pacific supports inverted N-shape EKC hypothesis. 
Thus, indicate that these national income level increases 
moderately, quality of environment first enhance and 
further it declines and their after it improves. The study 
also found that Asia, Africa and Middle East countries 
supports N-shape EKC hypothesis. Thus, it indicates the 
income level of these countries enhancing gradually, the 
quality of environment first declines and improve their 
after and then moves to weak subsequently. Because of this 
the quality of environment in these nations will have 
inconsistency all the time and also the environmental 
quality is substandard in any point of time. So, it can be 
summarized that these nations produce and discharge more 
CO2 (carbon dioxide) so that the erosion of quality of 
environment high. These nations should take appropriate 
policy measures to decreases the level of CO2 (carbon 
dioxide) especially Asia, Africa and Middle east countries 
in an immediate effect.    
 

4.2. Panel unit root test 
 

Economic data series study needed approach of the unit 
root test to transform non-stationarity data to stationarity to 
stay away from false or misleading result in regression 
modelling. Economic data series of non-stationarity data, 
panel unit root test with differencing the data series is 
better. The model for standard panel unit root test is as 
follows: 

  

Here coefficient of is equal to one(1) and Where  = 1, 2, 
….., N showing the N different individual items used in the 
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panel. In this study the data is balanced panel having equal 
unit of years and nations the study adopts common as well 
as unit specific trends are measured for models uphold by 
LLC, and IPS. These tests follows ADF (Augmented Dickey 
Fuller) principle i.e. static or presence of unit root as null 
hypothesis and non-stationarity or absence of unit root as 

alternative hypothesis.  
Table 2(a) and 2(b) represents the analysis of LLC, IPS 
respectively for the countries in the world,  panel unit root 
test through to examine the stationarity and combination 
properties of the chosen variables. The study reveilles that 
all the continents are showing non-stationarity at level and 
stationarity in first differences except Middle east countries 
and Commonwealth independent countries. They show 
that mix of stationarity. So, this shows that those continents 
show non-stationarity at level and stationarity at first 
difference, the panel cointegration test is applicable. Those 
continents represent mixture of stationarity process, panel 
Auto Regressive Distribution Lag (ARDL) test is applicable 
to measure the long run and short run interrelationship 
between these variables. 

Table 2 (a) 
Panel Unit root test of LLC 

Table 2(b) 
Panel Unit root test of IPS 

 
4.3 Panel Co-integration test 
 

The panel cointegration test applied to identify the time-
based inter-relationship between CO2 discharge, energy 
consumption and economic development of nations in the 
world, if possible, in this world. This part the famous 
Petroni co-integration tests is applied. Pedroni [42] 
cointegration test used to diversified panels, where in 
diversified angle coefficient, fixed effects and discrete 
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particular deterministic movements are allowed. Here 
panel cointegration attempts to test the null hypothesis of 
no cointegration and the error, based on the panel 
information of Engle and Granger [43] statistics to test the 
distributions. 
The Pedroni [42] panel cointegration regression is as 
follows 

 
Where 

 
Pedroni [44] evolved 7 cointegration statistics, in this the 1st 
is a type of non-parametric variance ratio statistics. The 2nd 
is a panel version non-parametric analogue to the well-
known PP-rho stat. The 3rd statistics is also non-parametric, 
analogues to the PP – statistics. The 4th statistics 
corresponds to ADF statistics. All these 4 statistics are 
based on within dimensions. The remaining 3 statistics are 
support on a group mean approach, where the 1st one is 
comparable to the PP-rho statistics and remaining two are 
comparable respectively to the PP and ADF statistics. In 
this test any four statistics shows significant results, then it 
will be confirmed that they have long run relationship 
between the variable.  

Table 3 
Petroni Panel Co-integration test 

 
Table–3 presents the analysis of panel co integration and it 
found that Latin America, European Union and North 
America, In this Africa rejected the null of no co-integration 
in most of the statistics and it concludes that they have long 
run relationship between carbon dioxide emissions, energy 
consumption and economic growth. Where the other 
continents like Asia and Pacific did not support the long 
run relationship between the variables. Since the continents 
have many countries, so an in-depth study would be 
feasible to understand the short run as well as long run by 
country wise. 

4.4. Panel Auto Regressive Distributed Lag Model 
(ARDL) 

 

ARDL is a least square regression and it contains different 
lags of dependent and independent variables. ARDL can be 
applicable when mix of stationarity process of the variable. 
ARDL produce different lags of order to get accuracy of the 
results this can be named as strong regressors. Last square 
regression (LSR) used to estimate ARDL and for the used to 
present model research used the standard Akaike 

information criteria. The through ARDL can be expressed 
as 

 
Conventional way to make an estimate of cointegrating 
relationships, such as Johansen’s [45], Engle-Granger [43], 
Dynamic OLS, Fully Modified OLS, may acts as a variable 
in similar integration operations or either I (0) or I (1). This 
problem can be handled by the model developed by 
Pearsan and Shin [46], they suggested ARDL cointegration 
model it is applicable when the variables are mix of 
stationarity process. This model of ARDL depiction does 
not depend on uniformity of lag lengths, variables can have 
a different number of lags. There after the ARDL 
cointegration can be established with bound test to identify 
the inter-relationship among the variables.  

Table 4 
Auto Regressive Distributed Lag Model Results 

 The results of ARDL model presented in the Table-4, this 
result can be divided into two i.e. long term and short term 
relationship. The quality of being correct of ARDL model 
hold up the lags and this lag detail get from Akaike detail 
standards. Based on this study of long term relationship it 
can be identified that the null of no relationship can be 
rejected and accept there is a long term effect with energy 
use and carbon dioxide emissions. This shows that due to 
energy utilization the emission of carbon dioxide gases is 
high and also the effect will be in long term manner. Since 
the results supports significant relationship in concern with 
GDP in both the continents and found that there will be a 
long term effect in relation with GDP. This shows that the 
country can use energy for increasing their GDP and the 
same time they have direct impact with carbon dioxide 
emission. Short run relationship the result suggests that 
negative signalling variable and for long-run relationship 
remarkable value will be act towards only. In otherwise 
condition where negative signalling variable but not 
remarkable value indicate short-run relationship as well. 
The general model may be redacted through error term (Ut) 
for the further relationship. In the table-5 carbon dioxide 
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emission and electricity consumption shows long term 
relationship and rest of the variables did not supports short 
term relationship for commonwealth independent 
countries. In case of Middle East countries petroleum and 
coal and lignite shows short term relationship. The overall 
model support based on co integrating term, that the 
variables are showing long term relationship and also short 
term relationship in case of Middle East countries.  

Table 5(a) 
Long-run and Short-run relationship for individual countries 

 
Table 5(b) 

Common wealth Independent Countries 

 
Table 5(c) 

North America & Latin America 

 

Table 5(d)  
ASIA 

 
Table 5(e)  

Pacific 

 
Table 5(f)  

Africa 

 
Table 5(g)  

Middle East Countries 

 
Table 5(a), 5(b) , 5(c) , 5(d) , 5(e) , 5(f) and 5(g)- reveals that 
cross-country effect in relation with CO2 (carbon dioxide) 
discharge, energy utilization and economic development of 
nations in the world. This result can find both the short 
term as well as long term relationships between the 
variables in regard to the countries in the world. For short 
term relationship, the error correction term shows negative 
indication with significant result then it will be treated as 
those countries have long-term inter-relationship. In 
contrast to the negative signalling showing variable but not 
remarkable value, it indicates those countries which have 
only short run relationships. In the case where if the term 
neither shows no negative nor significant or insignificant, 
those countries did not support both short-term and long-
term inter-relationship. From this table it found that in 
European Union, majority of the countries have long term 
effect with CO2(carbon dioxide) discharge, energy 
consumption and economic development, the countries like 
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Romania and Portugal short-term relationship. Whereas 
Norway as well as Czech Republic did not support either 
long-term nor short-term relationship. This table also found 
that energy use leads to economic growth in all the 
countries except Netherland, Poland and Portugal. These 
countries are using energy sources in different sector but 
they are getting most of the income from primary sectors 
rather than manufacturing sectors.  In case of 
Commonwealth Independent Countries only Ukraine 
shows long term relationship between the variables and 
rest of the countries did not support either long term or 
short-term relationship. It is very interesting to look all the 
countries in the Commonwealth Independent group are 
getting economic growth through energy use only and also, 
they have the relationship between energy use and carbon 
emission. These countries might have taken necessary steps 
to reduce their carbon level in respect with the countries in 
the world. While North-America and Latin-American 
countries shows that they have long term relationship 
among CO2(carbon dioxide) discharge, energy 
consumption and economic development except Chile, it 
did not support long term as well as short term 
relationship. From this group, the countries like Colombia 
and Venezuela using their energy widely even though they 
did not get high economic growth from manufacturing 
industries because these countries are producing high 
economic growth from service sectors especially tourism 
and allied sectors.  
In the Asian subcontinent majority of the nations 
supporting short-term inter-relationship among the 
variables whereas the countries like China, India and Japan 
found to be long-term relationship. Since these nations 
mostly generating more carbon dioxide emissions by using 
energy sources most specifically in manufacturing 
industries. The countries like Thailand, Malaysia, South 
Korea and Indonesia are not emitting carbon dioxide by the 
use of energy sources. These are the countries famous for 
tourism and allied sectors, and they might have used less 
energy sectors only for their people’s needs. To consider the 
Pacific region the countries like Australia and New Zealand 
did not support long term relationship between carbon 
dioxide emissions, energy consumption and economic 
growth and they found short term relationship only. Even 
Australia producing more thorium and uranium they are 
exporting to other countries and also, they use less energy 
sector for their region. This may be the reason they are 
showing short term relationship. Finally for the Middle East 
nations majority of them are found long-term relationship 
except UAE where it did not support any relationships. 
These Middle East countries is the major producer of Oil 
products and they are using more energy to produce the oil 
rather than use of manufacturing sectors. These countries 
are using less energy sources especially for the welfare of 
their countries. This may be the reason they have short term 
relationship. 

5 CONCLUSION  
 

The observed examination on the inter-relationship among 
CO2(carbon dioxide) discharge, energy consumption and 
economic development of nations in the world. The result 
reveals that maximum level of energy uses will lead to 
improve the nation’s economic development and higher 
level of CO2(carbon dioxide) discharge in different 
continents of the world. This study found that it supports 
inverted N – shape relationship. Thus, it indicates that these 
countries income-level increases moderately, quality of 
environment initially improves and later it declines and 
later on it improves. The study also found that Asia, Africa 
and Middle east countries supports N-shape EKC 
hypothesis. So, it indicates that the income level of these 
nations is increasing gradually, the quality of environment 
initially declines and enhance their after and goes weak 
subsequently. Therefore, the quality of environment of 
these nations will have ups-and-downs all the time and also 
the quality of environment is inferior in any point-of-time. 
The observed modeling suggested that there exist long-
term inter-relationship among CO2(carbon dioxide) 
emissions, energy uses and economic development in most 
of the nations in the world based on both co-integration and 
individual cross country results. Some of the countries also 
found short-term relationship among the few nations and 
variables did not hold up any relationship. Those nations 
are supporting long-term relationship it is because of they 
are trying to increase their economic growth so that they 
are bound to run more manufacturing industries. For those 
who have found short term relationship they are using their 
energy sources only in the need area and other use they 
may go with renewable energy sources and also, they are 
adopting environmental safety measures to reduce their 
carbon dioxide level. Some of the countries did not find any 
relationship, thus it shows the use of energy sources only 
for the basic needs of the nation and for economic 
development, these nations may depend on primary sectors 
like Agricultural and Service sectors rather than 
manufacturing sectors. Those countries showing short-term 
as well as long-term relationship these nations must initiate 
measures of environmental safety such as sources which 
can be reusable, try to increase greenery like as per the 
direction of United Nations Framework Convention on 
Climate Change and other Environmental agencies in the 
world. Those who did not show any relationship, they also 
use environmental safety measures so that they may not 
produce more carbon emissions in future years. 
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