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Abstract 
This study investigates the relationship between energy consumption 
and economic growth for Pakistan based on annual data for the period 
of 1972-2012. The demand for energy is increasing rapidly in the 
globalizing world. Most of the countries are facing shortage of energy 
and consequently it is severely affecting the economic growth. In 
Pakistan, there is insufficient investment in the energy sector to the 
extent that majority of commercial energy infrastructure is still 
underdeveloped. There are many flaws in the demand side and supply 
side especially relating to payments. Consequently a huge amount is 
disbursed on account of circular debit in Pakistan. The empirical 
results state that the consumption of electricity is significantly 
stimulating economic growth among other sources of energy. The oil 
consumption is also affecting economic growth adversely because of its 
high volume of import. The variable of trade openness has also positive 
impact on economic growth in the period. The study has important 
policy implication for Pakistan’s economy that there should be shift 
from expensive imported fuel (oil) to indigenously available alternative 
fuel (gas or coal) in order to reduce import burden and consequently 
current account balance. The government should make short run as 
well as long run plans of low-priced energy generation domestically to 
meet the needs of high energy consumption.  
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I.  Introduction 
 Where the globalization has changed the world entirely, it emerged many issues 
but energy received significant attention from researchers. The demand for energy is 
increasing rapidly in this globalizing world. Most of the countries are facing shortage of 
energy and consequently it is severely affecting the economic growth. Now, the search 
for alternative and renewable sources of energy has become the need of hour for 
countries. In the literature, classical macroeconomic growth theories primarily focused on 
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labor and capital and did not consider the role of energy resources which are having the 
significant role for economic growth and production (Stern and Cleveland, 2004). 
 
 Since energy has become the key function for economic growth of any country, it 
improves the efficiency and productivity of the country. The extensive industrialization, 
urbanization and increasing population size has increased the use of more energy, 
especially in the developing countries. The relationship between energy consumption and 
economic growth has been extensively investigated in the last decade and received 
increasing attention. Nevertheless, there is no consensus about the relationship and the 
direction of the causality between energy usage and economic development. Moreover, 
this issue is not been examined thoroughly for all sources of energy in Pakistan. 
 
 Now we come to the experience of Pakistan where the nature has endowed with 
large number of natural resources of energy such as  oil, coal, gas, wind, water, wood and 
sunshine but these resources are not properly utilized even most of them remained 
unexploited for decades. Consequently, Pakistan faces serious energy deficits due to poor 
investment in energy infrastructure. The inadequate situation of energy services in 
Pakistan is gigantic hurdle to economic growth and development.  
 
 In Pakistan, there is insufficient investment in the energy sector to the extent that 
majority of commercial energy infrastructure is still underdeveloped. Now it has 
recognized that the accessibility to affordable energy services is a prerequisite to reduce 
poverty, as well as a necessary condition for sustainable economic growth. Thus, 
Pakistan is promoting regional energy integration with the view to enhancing provision of 
energy services to millions of people in Pakistan.  The goal is also to increase the per 
capita energy consumption in order to enhance the GDP of the country. 
 
II.  Review of Previous Studies 
 A large number of studies have been undertaken to examine the nexus of energy 
consumption and economic growth particularly in the last two decades. The issue of 
energy has received great attention of the academic researchers and international 
organizations and institutions. Although some have concluded that no statistically 
significant relationship exists between the variables, the majority of the researchers found 
a significant relationship between energy consumption and economic growth. 
Nevertheless major issue is of the direction of the causation of the relationships. For 
example, if is claimed that the increase in energy consumption leads to a corresponding 
increase in economic growth and if energy consumption is reduced then there would be 
negative impact on economic growth; that looks strange. 
 
 A general conclusion from the literature review reveals that there is no consensus 
on the existence of relationship and on the direction of the causality between energy 
consumption and growth. Some studies found that the causality running from economic 
growth to energy consumption and others found causality running from energy 
consumption to economic growth and some studies found no causality between these 
variables. These conflicting results may arise due to different data sets, countries 
characteristics, variables used and different methodologies. It is also observed that there 
are very limited studies available on the data of Pakistan’s economy in the literature. 
Therefore the present study is the full length study on the relationship of energy 
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consumption and economic growth in Pakistan. Now we present review of some 
significant studies for the present study. 
 
 Stern (1993) investigated the causal relationship between energy and GDP in the 
USA. Stern (2000) re-examined the causal relationship between GDP and energy use in 
the USA. Asafu-Adjaye (2000) indicated the causal relationship between energy 
consumption and economic growth for four Asian developing countries. Soytas and Sari 
(2003) studied the causality between energy consumption and income in G-7 countries by 
applying Johansen multivariate test. Ghali and Sakka (2004), Mozumder and Marathe 
(2007), Sica (2007), Mehrara (2007), used VECM to study the relationship between 
energy consumption and economic growth. The results were different and mixed. In some 
studies, there is unidirectional causality between energy consumption and economic 
growth while in some cases there is bidirectional causality between two variables. 
 
 Mishra et al. (2009) found the energy-GDP nexus for the panel of pacific island 
countries. The Granger causality test shows that there is bidirectional causality between 
energy consumption and GDP. Energy consumption and GDP have positive effects on 
each other for the whole panel. Ozuturk et al. (2010) examined the causality relationship 
between energy consumption and economic growth by using the panel data of energy 
consumption (EC) and economic growth (GDP) for 51 countries from 1971 to 2005. 
These countries are divided into three income groups: low income group, middle income 
group and upper middle income group. The causality test is applied to reveal the way of 
causality between EC and GDP. The result reveals that there is long term Granger 
causality running from GDP to EC for low income countries and bidirectional causality 
between EC and GDP for lower and upper middle income group. Apergis and Payne 
(2010) analyzed the relationship between nuclear energy consumption and economic 
growth for sixteen countries over the period 1980-2005. The result indicates bidirectional 
causality between nuclear energy consumption and economic growth in short run while 
unidirectional causality from nuclear energy consumption to economic growth in long 
run. 
 
 Belke et al. (2010) came to the conclusion that there exists long run relationship 
between energy consumption and economic growth for 25 OECD countries from 1981 to 
2007, including energy prices. The results indicate that energy consumption is price 
inelastic and causality test suggests the bidirectional causal relationship between energy 
consumption and economic growth. Rufael (2010) investigated the long run causal 
relationship between nuclear energy consumption and economic growth for India for the 
period 1969-2006. Using Bounds test Approach to co-integration it was found that 
nuclear energy consumption has positive impact on India’s economic growth. There is 
unidirectional causality running from nuclear energy consumption to economic growth, 
in other words growth in India depends on nuclear energy consumption and shocks to 
nuclear energy consumption leads to fall in real income. Zhang (2011) interpreted the 
nexus between energy consumption and economic growth in Russia which is the third 
largest energy consuming country in the world in recent years. The results indicate that 
there exists bidirectional causality between Russia’s energy consumption and economic 
growth. 
 
 Despite the burgeoning volume of literature on causality between energy 
consumption and economic growth no attempt has being made to quantify the direction 
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of causality between energy consumption and GDP for Pakistan. The different studies 
used different data and methodologies, and results from these studies are different and 
mixed. Aqeel and Butt (2001) found the causal relationship between energy consumption 
and economic growth for Pakistan by using the technique of co-integration and Hsiao’s 
version of Granger causality. They concluded the causality running from economic 
growth to energy consumption. Hye and Riaz (2008) examined the relationship between 
energy consumption and economic growth for Pakistan and suggested the bidirectional 
causality between energy consumption and economic growth in short run and 
unidirectional causality in long run. 
 
 Khan and Ahmed (2009) investigated the demand for energy at disaggregate level 
in Pakistan for the period of 1972-2007. Kahkar and Khilji (2011) studied the causal 
relationship between total energy consumption and economic growth for Pakistan over 
the period of 1980-2009 by employing co-integration and vector error correction model. 
The results showed that there was strong relationship between energy consumption and 
economic growth and unidirectional causality running from energy consumption to 
economic growth. 
 
 The present study attempts to fill the gap by investigating the relationship between 
the energy consumption (consumption of electricity, oil, coal and gas) and GDP in depth 
for Pakistan using with inflation and foreign direct investment as other independent 
variables. 
 
III.  Data and Methodological Issues 
 The present study is based on the secondary source of data consisting annual 
observations on Pakistan economy for the period of 1972-2012. We have taken the 
growth rate of Gross Domestic Product (GDP) as dependent variable to analyze the 
relationship between energy consumption and economic growth in Pakistan. The data on 
economic growth rate (GDP), trade openness (OPEN), inflation (INF), oil consumption 
(OIL), gas consumption (GAS), electricity consumption (ELEC) and Coal consumption 
(COAL) are taken from various issues of Pakistan Economic Survey. 
 
The description of variables is stated as follows: 
( i)  Growth rate of gross domestic product (GDP) is employed. 
(ii)  The coal consumption (COAL) is measured in metric tons; OIL, oil consumption 

was measured in tons; GAS, gas consumption was measured mm cft; ELEC, 
electricity consumption was measured in Gwh. 

(iii)  INF (inflation rate) was used as a proxy of price. It was used to measure the 
reaction of energy consumption towards the changes in price level. 

(iv)   Trade openness which is export minus import divided by GDP. OPEN is used as 
percentage of GDP.   

 
 All variables are expressed in logarithmic form in order to obtain the linear and 
more stationary behavior. 
 
Time Series Econometric Analysis:   
 Using the time series data often include the possibility of obtaining spurious 
regression. Therefore, it is necessary to test the stationary of the variables in the model. 
At the same time, converting a series to be stationary, by using the difference, to study 
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the direction of relation among variables may lose a valuable long term relationship 
among the variables. The Augmented Dickey-Fuller (ADF) test will be used to 
investigate if the variables have a unit root or not. 
 
 The Augmented Dickey-Fuller (ADF) test is a modification of the DF test and 
involves augmenting the Dickey-Fuller equation by lagged values of the dependent 
variable. The Augmented Dickey-fuller test (ADF) has been applied with or without 
intercept to determine the non-stationary of the variables. ADF test is based on following 
model. 
 
             ∆Y = α+ βT+ (ρ-1) Yt-1 + δ∆ Yt-1 + e1t 
 
 If all variables will have same integrating order, the co-integration analysis will be 
undertaken. If the long relation will exist then model will be conducted by including the 
difference of lagged random error term. This model will be estimated based on OLS 
method.  However if variables are not going to co-integrate then we will apply only OLS 
method with the difference of variables based on ADF test. Moreover the problem of 
autocorrelation is handled by using the autoregressive and moving average method of 
different orders. 
 
 We consider the following functional form and double-log econometric model 
respectively: 
 
                                GDP = f (ELEC, OIL, GAS, COAL, OPEN, INF) 
LGDP = β0 + β1 LELEC+ β2 LOIL+ β3 LGAS+ β4 LCOAL+ β5 LOPNEN+  β6 LINF +Ut 
 
 Where LGDP is log of growth of Gross Domestic Product (GDP), LOIL is log of 
oil consumption, LCOAL is log of coal consumption, LGAS is log of gas consumption, 
LELEC is log of electricity consumption, LOPEN is the log of Trade Openness and LINF 
is log of Inflation. This Equation describes that how oil, gas, coal, electricity 
consumption, openness and inflation affect the economic growth. 
 
 When ADF test is employed to check the stationary of variables and all variables 
are not identical in conclusion then co-integration tests cannot be employed. Therefore, 
we have to use the dynamic econometric model. In general there are two types of 
dynamic models. 
 
i. Distributed lag models that include the lagged terms of the independent or 

explanatory variables. 
ii. Autoregressive models that include the lagged terms of the dependent variable.  
 
 When all variables are integrated of different orders and at least one variable is 
integrated of order 2 then Autoregressive models are employed. Autoregressive models 
are models that simply include the lag of dependent variable as independent variable. 
There are two more specifications involving lagged dependent variables. 
 
i. the partial adjustment model 
ii. the adaptive expectation model 
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 In this model it is assumed that change in actual will be equal to proportion of the 
optimal change. While the second of autoregressive models is adaptive expectation model 
which is based on adaptive expectation hypothesis. 
 
Granger Causality Tests: 
 Causality is an important issue in Econometrics and it is somewhat different to the 
concept of everyday use; it refers more to the ability of variable to predict the other. 
Granger (1969) developed a relatively simple test that defined the causality as follows: a 
variable Yt is said to Granger cause Xt if the Xt can be predicted with greater accuracy by 
using the past values of the Yt variables rather than not using such past values, all other 
terms remained unchanged and vice versa. 
 
 The Granger causality for two variables Yt and Xt is as follows  
                                     Yt  =  α1+ βiXt-i+ γj Yt-j + ε1t 
                                     Yt  =  α2+ φiXt-i+  ηtYt-j + ε2t 
 
IV.  Results and Discussion 
Statistical Analysis  
 Before going to the time series econometric analysis, a detailed statistical analysis 
is carried out. Our complete data set consists of forty one years of annual observations 
from 1972 to 2012. The descriptive statistics are shown in table 1 and exhibits that the 
average of gross domestic product growth is 4.82 with standard deviation of 1.96. The 
average for OPEN is 33.53 with standard deviation of 3.16, the average for INF is 9.89 
with the standard deviation of 5.71, the average for ELEC consumption is 35033.44 Gwh 
with standard deviation of 23507.84, the average OIL consumption is 10884724.00 tones 
with standard deviation of 583669.00 and the mean for GAS consumption is 584792.70 
mm cft and its standard deviation 392483.50 and mean for COAL consumption is 
3568.83 thousand metric tons with standard deviation 392483.50. 
 
 All the variables are right skewed except GDP and OIL consumption which are 
negatively skewed. Kurtosis statistic of the variables shows that only INF and COAL are 
leptokurtic (long-tailed or higher peak) and all other variables are platykurtic (short tailed 
or lower peak) A Jarque–Bera test shows that the residuals of INF and COAL are not 
normally distributed while all other variables are normally distributed. 
 
Table 1:  Statistical Analysis of Selected Variables 

GDP ELEC GAS OIL COAL INF OPEN 
 Mean 4.82 35033.44 584792.70 10884724.00 3568.83 9.89 33.53 

 Median 4.85 33878.00 486606.00 10982968.00 3094.70 9.70 33.70 
 Maximum 8.05 77099.00 1277821.00 19232845.00 10110.60 30.00 38.91 
 Minimum 0.81 5332.00 111514.00 2782448.00 1064.70 3.10 26.97 
 Std. Dev. 1.96 23507.84 392483.50 5823669.00 2447.29 5.71 3.16 

 Skewness -0.07 0.35 0.65 -0.06 1.20 1.74 -0.27 
 Kurtosis 2.04 1.87 2.07 1.45 3.34 6.59 2.36 

 Jarque-Bera 1.60 3.06 4.35 4.14 9.99 42.66 1.21 
 Probability 0.45 0.22 0.11 0.13 0.01 0.00 0.55 
 Sample size 41.00 41.00 41.00 41.00 41.00 41.00 41.00 
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Correlation Analysis: 
 Correlation matrix shows the strength of the relationship of variables. Table 2 
shows that some variables are positively correlated and some are negatively correlated 
with each other.  The variable economic growth rate (GDP) is negatively correlated with 
all variables except trade openness (OPEN). ELEC and OIL consumption are negatively 
correlated with INF and INF is negatively correlated with OPEN. It is also observed that 
electricity consumption is also highly and positively correlated with the consumption of 
coal, gas and oil. 
 
Table 2: Results of Correlation Matrix 

GDP ELEC GAS OIL COAL INF OPEN 
GDP 1.000 
ELEC -0.283 1.000 
GAS -0.221 0.985 1.000 
OIL -0.389 0.942 0.884 1.000 
COAL -0.222 0.928 0.955 0.785 1.000 
INF -0.035 -0.017 0.001 -0.136 0.162 1.000 
OPEN 0.126 0.061 0.006 0.072 0.019 -0.005 1.000 

 
Time Series Analysis: 
 The stationary of time series data is necessary for avoiding spurious regression 
analysis because it is impossible to get reliable results and making forecasting with a non-
stationary series. The Augmented Dickey-Fuller (ADF) test is employed to check the 
stationary of the variables. All variables are examined and found that some are stationary 
at level some are at first difference and one variable is stationary at second difference. As 
a result of time series analysis that indicates that there is no co-integration because all 
variables are not same in their conclusion and are integrated of different orders. When all 
variables are integrated of different orders and at least one variable is integrated of order 
2, we employed Autoregressive model. 
 
Table 3: Results of Autoregressive Model 

Variable Coefficient Std. Error t-Statistic Prob. 

C 35.30 8.96 3.94 0.00 
LELEC 3.67 1.03 3.56 0.00 
LGAS -0.57 0.61 -0.94 0.36 
LOIL -3.54 0.69 -5.10 0.00 

LCOAL -0.90 0.48 -1.86 0.07 
LINF -0.18 0.14 -1.25 0.22 

LOPEN 0.13 0.66 0.19 0.85 
AR(1) -0.35 0.13 -2.60 0.01 

R-squared 0.53     Mean dependent var 1.51 
Adjusted R-squared 0.43     S.D. dependent var 0.44 
S.E. of regression 0.33     Akaike info criterion 0.81 
Sum squared resid 3.53     Schwarz criterion 1.15 
Log likelihood -8.22     Hannan-Quinn criter. 0.93 
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F-statistic 5.16     Durbin-Watson stat 2.08 
Prob(F-statistic) 0.00 

Breusch-Godfrey Serial Correlation LM Test:  
===========

F-statistic 0.18     Prob. F(1,31) 0.68 
Obs*R-squared 0.23     Prob. Chi-Square(1) 0.63 

     
 The regression analysis is yielding spurious results as d statistic value is less than 
the value of coefficient of determination. Therefore, model is estimated by including 
autoregressive term of order 1 as a regressor. The results reported in table 3 state that 
there is no autocorrelation in the model and 53 percent variation in economic growth is 
due to the variation in all variables taken in the analysis. The results also explain that 
variation in GDP due to change in all energy consumption components (ELEC, GAS, 
OIL, COAL), INF and OPEN but ELEC and OIL has more significant effect on 
economic growth rate. The variables of electricity consumption and oil consumption are 
fond more elastic variables towards economic growth. In other words, the results show 
that consumption of electricity has strong, positive, elastic and significant effect on 
economic growth rate. The consumption of gas has negative impact on growth because 
the volume used for commercial and manufacturing industry is less than the domestically 
used gas while oil consumption has negative impact on growth because of adverse 
current account balance of Pakistan. The consumption of coal is also not supporting 
economic growth in the analysis because of its meager volume used in power generation. 
Moreover if coal is consumed for electricity generation then it can affect positively to 
economic growth. Durbin Watson indicates there is no autocorrelation. The results of LM 
test also indicate that there is no serial autocorrelation. The overall model is good fit as F-
statistic is significant reported in table 3. 
 
 Granger causality test is used to describe the direction of relationship between the 
variables. The results reported in table 4 indicate that unidirectional causality exists 
between growth rate (GDP) and total electricity consumption, and direction of causality 
runs from electricity consumption to GDP in Pakistan. The results also show 
unidirectional causality running from oil consumption to GDP. There is unidirectional 
causality running from gas consumption to GDP. We further found bidirectional causality 
between GDP and coal consumption. There is unidirectional causality running from INF 
to electricity and coal consumption, but in the case of oil and gas there is no causality 
between oil, gas consumption and INF. There is unidirectional causality running from 
OPEN to oil consumption and there is no causality between electricity, gas and coal 
consumption to OPEN.   There is unidirectional causality from GDP to OPEN and no 
causality between GDP and INF. There is unidirectional causality running from 
electricity to oil and coal consumption and there is also unidirectional causality running 
from gas consumption to coal consumption. There is no causality between gas and 
electricity, gas and oil and coal and oil. There is no causality between INF and OPEN. 
The results indicate that energy has more significant impact on GDP.  
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Table 4: Results of Pair wise Granger Causality Tests 
 Null Hypothesis: Obs F-Statistic Prob.  
 LELEC does not Granger Cause LGDP 40 6.10 0.02 
 LGDP does not Granger Cause LELEC 1.59 0.22 
 LOIL does not Granger Cause LGDP 40 7.80 0.01 
 LGDP does not Granger Cause LOIL   1.10 0.30 
 LGAS does not Granger Cause LGDP 40 4.81 0.03 
 LGDP does not Granger Cause LGAS   0.38 0.54 
 LCOAL does not Granger Cause LGDP 40 5.93 0.02 
 LGDP does not Granger Cause LCOAL 3.13 0.09 
 LINF does not Granger Cause LGDP 40 2.21 0.15 
 LGDP does not Granger Cause LINF   1.32 0.26 
 LOPEN does not Granger Cause LGDP 40 0.07 0.80 
 LGDP does not Granger Cause LOPEN 3.32 0.08 
 LOIL does not Granger Cause LELEC 40 1.08 0.31 
 LELEC does not Granger Cause LOIL   4.46 0.04 
 LGAS does not Granger Cause LELEC 40 0.87 0.36 
 LELEC does not Granger Cause LGAS   0.51 0.48 
 LCOAL does not Granger Cause LELEC 40 0.54 0.47 
 LELEC does not Granger Cause LCOAL   4.85 0.03 
 LINF does not Granger Cause LELEC 40 6.15 0.02 
 LELEC does not Granger Cause LINF   0.05 0.82 
 LOPEN does not Granger Cause LELEC 40 1.86 0.18 
 LELEC does not Granger Cause LOPEN   0.05 0.83 
 LGAS does not Granger Cause LOIL 40 0.42 0.52 
 LOIL does not Granger Cause LGAS   0.29 0.59 
 LCOAL does not Granger Cause LOIL 40 1.13 0.29 
 LOIL does not Granger Cause LCOAL   1.05 0.31 
 LINF does not Granger Cause LOIL 40 0.24 0.63 
 LOIL does not Granger Cause LINF   0.26 0.61 
 LOPEN does not Granger Cause LOIL 40 5.47 0.02 
 LOIL does not Granger Cause LOPEN   0.00 1.00 
 LCOAL does not Granger Cause LGAS 40 1.75 0.19 
 LGAS does not Granger Cause LCOAL   8.94 0.00 
 LINF does not Granger Cause LGAS 40 1.79 0.19 
 LGAS does not Granger Cause LINF   0.03 0.87 
 LOPEN does not Granger Cause LGAS 40 0.08 0.78 
 LGAS does not Granger Cause LOPEN   0.00 0.95 
 LINF does not Granger Cause LCOAL 40 3.36 0.07 
 LCOAL does not Granger Cause LINF   0.17 0.69 
 LOPEN does not Granger Cause LCOAL 40 0.30 0.58 
 LCOAL does not Granger Cause LOPEN 0.05 0.83 
 LOPEN does not Granger Cause LINF 40 0.03 0.87 
 LINF does not Granger Cause LOPEN   0.83 0.37 
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V.  Conclusion  
 In this study, we attempted to find the direction of the causal relationship between 
energy consumption and economic growth in Pakistan. We first found the strength of 
relationship between energy consumption and economic growth then we investigated the 
causal relationship between growth in energy consumption and growth in GDP. The main 
purpose of this study is to analyze the impact of energy consumption on economic growth 
and to examine the causality between variables. We disaggregated energy consumption 
into its components of oil, gas, coal and electricity consumption. The variables of 
inflation rate (INF) and trade openness (OPEN) are employed as other relevant variables 
of growth with all sources of energy. The elementary results of time series analysis 
showed that results are spurious but cannot be carried out co-integration analysis as all 
variables are integrated of different orders. 
 
 The results indicate that energy consumption and economic growth are closely 
related with each other. The electricity consumption significantly leads to economic 
growth among other components and proved that the energy consumption is considered 
as the engine of economic growth. The result of Granger Causality test indicates 
unidirectional causality between energy consumption and economic growth and confirms 
that energy consumption is essential for economic growth and any energy shock may 
affect the economic growth of Pakistan. It is also observed that oil consumption affects 
the economic growth because petroleum acts as input for many production processes. 
While in the case of coal, its consumption affects GDP growth and GDP growth also 
affects coal consumption. The results of Granger Causality showed that GDP growth of 
Pakistan is dependent on all sources of energy namely electricity, oil, coal and gas 
consumption. Therefore, energy consumption is necessary for economic growth and 
economic growth leads to increase in energy consumption. There is unidirectional 
causality running from INF to electricity and coal consumption. This indicates that 
inflation affects electricity and coal consumption. There is unidirectional causality 
running from OPEN to oil consumption. There is unidirectional causality from GDP to 
OPEN which shows that increase in GDP promotes trade openness. 
 
 In order to ensure energy supply, government should pursue policies of increasing 
domestic energy supplies and diversifying imports to include natural gas, coal and 
electricity. Due to high energy prices, there should be shift from expensive imported fuel 
to indigenously available alternative fuel. Furthermore, coal is also cheaper indigenous 
resource that must be used and the shift of energy consumption towards indigenous 
resources will save the considerable amount of foreign reserve in Pakistan. 
 
 The policy implication of this study is that Pakistan will need to continue investing 
in the energy sector, particularly in natural gas, coal, and in hydro electricity. This will 
reduce its import burden on the current account. On the demand side, consumers should 
be made aware of the importance of efficient use of energy from all sources so that the 
issue of shortfall of energy may be solved. Nature has endowed Pakistan with large 
number of resources. Among them solar and coal has the large potential. In Sindh and 
Balochistan there is huge potential of wind and solar energy. 
 
 Government should plan to launch the projects of solar energy to generate the 
electricity to fulfill the increasing demand of energy particularly in the areas of high 
temperature. Since Nuclear energy is used for electricity generation, government should 
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introduce new nuclear projects to meet the increasing demand of energy. The government 
should make the plans to install the small units of hydro electricity on the vast system of 
big canals in Pakistan to meet the needs of high energy consumption. 
 
 
References 
Alam and Butt (2002). Causality between Energy Consumption and Economic Growth in 

Pakistan: An Application of Co-Integration and Error Correction Modeling 
Techniques. Pacific and Asian Journal of Energy, 12(2) 151-165. 

 Apergis,N. and E-Payne,J. (2010). A Panel Study of Nuclear Energy Consumption and 
Economic Growth. Energy Economics, 32, 545-549 

Aqeel, A. and Butt,M.S. (2001). The Relationship Between Energy Consumption and 
Economic Growth in Pakistan. Asia-Pacific Development Journal, 8 (2), 101-
110. 

Asafu-adjaye, J. (2000). The Relationship between Energy Consumption, Energy Prices 
and Economic Growth: Time series Evidence from Asian Developing Countries. 
Energy Economics, 22, 615-625. 

Bekht,H.A. and Othman,N. S. (2011). Causality Analysis among Electricity 
Consumption, Consumer Expenditure, Gross Domestic Product (GDP) and 
Foreign Direct Investment (FDI): Case study o Malaysia. Journal of Economics 
and International Finance, 3(4), 228-235. 

Belke,A., Dreger,C. and Han,F.D. (2010). Energy Consumption and Economic Growth. 
New insights into the co-integration Relationship. 

Erbaykal, E. (2008). Disaggregated Energy Consumption and Economic Growth: 
Evidence from Turkey. International Journal of Finance and Economics, 
28(20), 172-179. 

Esso,J.L. (2010). The Energy Consumption-Growth Nexus in Seven Sub-Saharan African 
Countries. Economic Bulletin, 30(2), 1191-1209. 

H.Ghli,K. and EI-Sakka, M.I.T. (2004). Energy Use and Output Growth in Canada: A 
Multivariate Co.integration Analysis. Energy Economics, 26, 225-238. 

Hye,Q.M.A. and Riaz,S. (2008). Causality Between Energy Consumption and Economic 
Growth: The Case Study of Pakistan. The Lahore Journal of Economics,13(2), 
45-58. 

Islam,F., Shahbaz,M. and Aslam,M. (2011). Financial Development and Energy 
Consumption Nexus in Malaysia: A Multivariate Time Series Analysis.  

Kalar, Z-H. and Khilji,B.A. (2011). Energy Consumption and Economic Growth ln 
Pakistan. Journal of International Academic Research, 11(1), 33-36. 



382      Pakistan Journal of Social Sciences Vol. 32, No. 2 

Lee, C. C. and Chang, C-P. (2005). Structural Breaks , Energy Consumption and 
Economic Growth Revisited Evidence from Taiwan. Energy Economics, 27, 
857-872. 

Mehrara, M. (2007). Energy-GDP relationship for Oil-exporting Countries: Iran, Kuwait, 
Saudi Arabia. OPEC Review, 31(1), 1-16. 

Ministry of Finance and Economic Affairs. ____. Pakistan Economic Survey (Various 
Issues), Government of Pakistan. 

Ministry of Petroleum and Natural Resources,. Energy Year Book (various issues), 
Government of Pakistan. 

Mishra, V., Smyth, R. and Sharma, S. (2009). The Energy GDP Nexus: Evidence from a 
Panel of Paific Island Countries. Resource and Energy Economics, 31, 210-220. 

Mozumder, P. and Marathe, A. (2007). Causality Relationship between Energy 
Consumption and GDP in Bangladesh. Energy Policy, 35, 395-402. 

Ozoturk, I, Aslan, A. and Kalyonuc, H.  (2010). Energy Consumption and Economic 
Growth Reiationship: Evidence from Panel Data for Low and Middle Income 
Countries. Energy Policy, 38, 4422-4428. 

Riaz, T. (1984). Energy Consumption and Economic Growth. Pakistan Development 
Review, 23, pp. 431-53. 

Sa’ ad, S. (2010). Energy Consumption and Economic Growth: Causality Relationship 
for Nigeria. OPEC Energy Review, 34(1), 15-24. 

Sharma, S. S. (2010). The Relationship between Energy Consumption and Economic 
Growth: Empirical Evidence from 66 countries. Applied Energy, 87, 3565-3574. 

Sica, E. (2007). Causality between Energy and Economic Growth: The Italian Case. 
Available at http://www.dsem.unifg.it/q03 2007pdf. 

Soytas, U. and Sari, R. (2003). Energy Consumption and GDP: Causality Relationship in 
G-7 Countries and Emerging Markets. Energy Economics, 25, 33-39. 

Stern, D. I. (1993). Energy use and Economic Growth in the USA, A Multivariate 
Approach. Energy Economics, 15, 137-150. 

Stern, D. I. (2000). A multivariate Co-integration Analysis of the Role of Energy in the 
US Macro Economy. Energy Economics, 22, 267-283. 

Walde-Rufael, Y. (2010). Bounds Test Approach to Co-integration and Causality 
between Nuclear Energy Consumption and Economic Growth in India. Energy 
Policy, 38, 52-58. 

Zhang, Y-J. (2011). Interpreting the Dynamic Nexus between Energy Consumption and 
Economic Growth: Empirical Evidence from Russia. Energy Policy, 39, 2265-
2272. 


