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Abstract- It is done in the current paper that the Johansen cointegration test is applied to analyze the causal relationship 
between per capita energy consumption (PCEC) and per capita gross domestic product (PCGDP) in Turkey between 1971–
2012. In this study, a vector error correction model (VECM) is applied instead of a vector autoregressive (VAR) model to 
analyze Granger causality in the presence of cointegration among the variables. The current study’s results investigated that 
there is a relationship between PCGDP and PCEC for Turkey. It was found by running cointegrating vector and that there is 
a long term relationship between the energy consumption and GDP. But there is not a short- run relationship between two 
variables. This study showed that energy have a limited effect for GDP growth for Turkey. These results for Turkey may be 
similar for other countries which have limited energy resources.  
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I. INTRODUCTION 
 
Economic literature do not explicitly indicate a 
relationship between energy consumption and 
economic growth, it’s empirical research has been 
one of the most interesting areas of energy economics 
theories for last decades. Since Kraft and Kraft’s 
unique study (1978), many studies have showed that 
energy consumption and economic growth have 
causal relationship (NADIA). 
For policy makers, the relationship between the 
energy consumption (EC) and GDP has a very 
important inference. According to governments and 
policy makers, the economic growth and the 
environment and famine of resources are important. 
According to Fallahi (2011), there is no significant 
effect of energy consumption on the GDP. 
Nevertheless, if there is a significant relationship 
between energy consumption and GDP; application 

of these policies would negatively impact the 
economic growth (Fallahi, 2011). 
Many countries are analyzed in terms of multiple 
causality in a lot of research. The current study aimed 
to test the causative relationship between energy 
consumption and GDP in Turkey. In the current 
research, answers are searched for some important 
questions: Is there a long-run equilibrium between 
energy consumption and GDP for Turkey? In short 
term period, how energy consumption and GDP 
affect one another? In terms of defining and 
implementing the proper energy development policies 
in Turkey, the answers of these questions are so 
important.   
 
II. REVIEW OF LITERATURE 
 
The literature review can be summarized shortly in 
Table 1 (Aydın, 2010), (Ozturk,2010 
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III. A GENERAL REVIEW OF THE ENERGY 
SECTOR IN TURKEY 
 
The first electricity production in our country has 
done with 2kW water turbine in 1902 at Tarsus.  The 
first big electricity central station with 15 MW was 
set in 19013 at Istanbul Silahtarağa. The most 
attracting point of the figure is that the difference 
between energy production and consumption is 
become greater and greater annually. In 1970, 
Turkey’s energy production was 13.989 kw. and 
energy consumption 18.192 kw. Whereas in 2012 
energy production multiples three with 31.00 kw., but 
energy consumption multiples seven with 115.00 kw. 
. The causes of raising difference were globalization 
and growing energy needs with industrialization. 
However, Turkey’s parameters for energy production 
are limited.  
 
IV. METHODOLOGY 
 
In the current research, VECM analysis was 
conducted to test the long term relationship between 
energy consumption and GDP. To run this analysis, 
the first step was to check series are stationary or not. 
The second step is to examine long term relationship 
between series by running Johansen cointegration 
test. In addition, causality was analyzed by 
conducting Granger causality test.  

 
 
V. DATA AND EMPIRICAL RESULTS 
 
Econometric research runs with the time series data 
of per capita GDP and per capita energy consumption 
between 1971 – 2012 for Turkey and World Bank 
Database was used.  In the current paper, per capita 
energy consumption denominated with kg oil 
equivalent and per capita GDP denominated with 
2005 US $. Figure 2 investigated that the historical 
trends of GDP per capita and Energy Consumption 
per capita.  
 

 

Table 5: Selection of lag length 

 
 
It can be pointed that the optimum lag length for the 
Johansen cointegration test depend on the minimum 
Akaike Information Criterion. 
 
Table 6: Johansen coinetegration test results between 
series of Energy consumption per capita and Gross 
domestic product per capita 
 

Table 6: Johansen Cointegration Test Results 

 
 

Johansen cointegration test was applied with help of 
Eviews package and its’ results are summarized at 
Table 6. Firstly, null hypothesis was tested which was 
no cointegration among variables, i.e. H0:r0=0; the 
maximal eigenvalue statistics 16.135 stayed above 
the 5% critical value of 15.892. Therefore, when level 
of significance is 5%, the null hypothesis is of r0=0 is 
rejected. The results refer that PCEC and PCGDP are 
cointegrated. According to Johansen cointegration 
test energy consumption and GDP have long term 
relationship at Turkey.  
Because of the fact that the two series are 
cointegrated, a VECM is setup to search short and 
long term causality. VECM analysis was run by using 
Eviews package. The results of VECM test 
investigated that there is long term bidirectional 
relationship between GDPPC and ECPC. This 
observation was verified by OLS statistical values. 
When ECPC is dependent variable, error correction 
term coefficient value is significant with -.038. T-stat 
value is -3.36 and p-value is 0.0019. Therefore, 
GDPPC affects ECPC on long-term period. Similarly, 
when GDPPC is dependent variable error correction 
term coefficient value is significant with -1.74. T-stat 
value is -2.58 and p-value is 0.0142. Therefore, 
ECPC is effects GDPPC on long-term period with 
5%. When two variables have bidirectional 
relationship on long-term, there is no relationship 
between them on short-term.  
After run VECM analysis, it was thought that 
Granger causality test was valuable. According to 
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Fig.2 Turkey's Energy Consumption and GDP per capita from 1971 and 2012

Source: World Bank Database (2014)



International Journal of Management and Applied Science, ISSN: 2394-7926 Volume-1, Issue-9, Oct.-2015 

Energy Consumption And GDP Energy Consumption And GDP In Turkey: Cointegration And Causality Analysis 
 

132 

results of this causality test, there is no granger 
causality between PCEC and PCGDP.  
 
Granger causality between two variables and table 7 
illustrates that situation. 
 

Table 7: Granger Causality Test 

 
 

CONCLUSION 
 
In this paper, the relation between energy 
consumption and GDP was tested. It is stated that 
there is a bidirectional relationship between per capita 
energy consumption and per capita GDP. The results 
of VECM investigated that energy consumption is 
more effective on GDP on long term period when 
compared to short term period. However, this long 
term relationship is not a strong.  Moreover, there is 
no short term relationship between energy 
consumption and GDP. However, Granger causality 
between energy consumption and GDP did not 
observed. In conclusion, it can be conclude that 
energy has a small effect on Turkey’s GDP growth. 
There is a rise on Turkey’s energy consumption and 
production values. The difference between energy 
production and consumption has been greater with 
globalization and raising energy requirements. This 
increasing difference cause Turkey’s current deficit. 
To make the study more significant, parameters of 
Turkey’s energy consumption can be examined one 
by one (ie. Coal, electricity, hydroelectricity and 
renewable energy etc.). This may enable to determine 
variables that have effect on GDP more certainly. 
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