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ABSTRACT  

In this study, an attempt has been made to examine causality relationship between energy 

consumption and economic growth in Nigeria by employing Granger causality test for 1980-2010 period. 

The results obtained herein revealed that there exist a unidirectional causality running from energy 

consumption to economic growth without feedback. Thus, energy conservation policies will have a 

negative repercussions on economic growth in Nigeria. Therefore, government should ensure reliable and 

sustainable supply of energy at appropriate costs and in an environmentally friendly manner, to the 

various sectors of the economy  for national development. As evidenced from the study, causality runs 

from energy consumption to economic growth. Energy consumption in Nigeria is mainly based on the 

use of fossil fuels which is non-renewable. Therefore, in order to actualize its vision of becoming one of 

the 20th largest economies in the World by the year 2020, government should diversify energy 

consumption mix to reduce over dependence on non-renewable energy by  investing in renewable energy 

infrastructure with the aim of increasing energy consumption through energy service availability, 

accessibility, and affordability. 
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INTRODUCTION 

The causal relationship between energy consumption and economic growth in a country 

represents a widely studied topic in energy economics literature. Energy plays an important role in the 

economic growth of both developed and developing countries. The growth hypothesis suggests that 

energy consumption is an indispensable component in growth, directly or indirectly as a complement to 

capital and labour as an input in the production process  (Mulegeta et al. 2010). Since  production and 

consumption activities involve energy as an essential factor inputs,  the relationship between energy 

consumption  and economic growth has been a subject of considerable discussions in the literature 

(Abdulnasser and Manuchehr, 2005). The question as to whether energy consumption  has positive, 

negative or neutral impact on economic activities has motivated the interest of economists and policy 

analysts hence the need to find out the direction of causality between  energy consumption and economic 

growth (Eddine, 2009). 
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In Nigeria, the continuance energy crisis has led to economic lapses, and drastically undermined 

the effort to achieve rapid and sustained economic growth and development, increased competitiveness 

of domestic industries let alone global markets, and employment generation (Iwayemi, 2008). Successive 

governments in Nigeria have made some concerted efforts in the past with a view to ameliorating the 

problems. These included Federal Ministry of Energy, Renewable Energy Master Plan (REMP), Nigeria 

Electricity Regulatory Commission (NERC) and Rural Electricity Agency (REA) amongst others. 

Similarly, the decision was taken by government to privatize the energy sector though rejected by  

majority of the population (Ngilari, 2009). 

In spite of the measures taken so far the agricultural sector in the Nigeria has not gone beyond 

subsistent level owing to lack of sufficient energy supply. Likewise industries have been collapsing due 

to same problem thereby leading to massive unemployment and hardship for many in the country (Olise 

and Nria-Dappa, 2009). The purpose of this study is to re-examine the causal relationship between 

energy consumption and economic growth for Nigeria.This is accomplished by examining Granger 

causality between energy consumption and economic growth by employing Pair wise Granger causality. 

LITERATURE REVIEW 

The empirical literature provides mixed and conflicting evidence with respect to the energy 

consumption-growth nexus (see Pradhan, 2010;  Shuyun and Donghua, 2011; Ma et al.2011).  This 

phenomenon can be attributed to a number of factors, including estimation techniques, choice of 

variables, study period, and level of development of the country being studied, among other things. 

Empirical studies  designed to test the causal relationships between energy consumption and 

economic growth are generally grouped into three testable hypotheses. The first hypothesis suggests that 

energy consumption is a pre-condition  for economic growth given that energy is a direct input in the 

production process and also, energy is an indirect input that complements labour and capital inputs (see 

Odhiambo, 2009; Ebohon, 1996). The second hypothesis assumes that there is a bi-directional or 

feedback relationship between energy consumption and economic growth. The implication of the bi-

directional relationship is that energy consumption and economic growth are complementary. This 

implies that an increase in energy consumption will accelerate economic growth, and contrariwise, an 

increase in economic growth will stimulate energy consumption (Hon, 2009;  Omotor, 2008). The third 

hypothesis which is neutral assumes that there is no causality between energy consumption and 

economic growth  and thus policies that are aimed at conserving energy will not retard economic growth  

(George and Nickoloas, 2011; Ezatollah et al., 2010). 

In an attempt to justify the first hypothesis, Odhiambo (2009) applied the newly developed 

autoregressive distributed lag (ARDL) bounds test approach and Granger non-causality test for Tanzania 

for the  1971-2006 period. The results of the bounds test revealed a stable long-run relationship between 

energy consumption and economic growth. While, the results of Granger non-causality showed the 

evidence of unidirectional causality running from energy consumption to economic growth as well as 

from electricity consumption to economic growth. The results imply that energy conservation policies 



Yusuf Umar Dantama &  Nasiru Inuwa                                                                                                                                          16   

would have a damaging repercussions on economic growth for Tanzania. Contradicting the first 

hypothesis, Mehrara (2007) looked at the relationship between the per capita energy consumption and 

per capita GDP on the basis of panel data for 11 oil exporting countries for the period 1971-2002 and 

employing the panel cointegration technique and Granger causality test. The results showed a 

unidirectional causality from economic growth to energy consumption for all the countries. The results 

indicated that energy conservation policies have no damaging effect on economic growth for this group 

of countries. 

Moreover, Esso (2010) examines the long-run causality relationship  between energy and 

economic growth for 7 sub-Sahara countries over the period 1970-2007 and applying Autoregressive 

Distributed Lag (ARDL) Bounds testing approach to cointegration, the findings suggest unidirectional 

relationship between GDP and energy consumption for all countries, while the result of causality 

indicates bidirectional relationship between energy consumption and real GDP in the case of 

Coted’Ivoire and unidirectional causality from real GDP to Congo.  Justifying the first hypothesis on the 

basis of panel data from 158 countries for the period 1980-2004 and employing semi-parametric partially 

linear panel model, Von (2009) reports energy consumption leads to increase in economic growth and 

the effect of time trend is not significant. 

Moreover, Khan  and Qayyum (2007) using time series data  of South Asia for the period 1972- 

2004 and applying autoregressive distributed lag (ARDL) technique, the results support the evidence of 

causality running from energy consumption to GDP in all countries in the long as well as in the short- 

run. A similar study by Zachariadis (2006) using panel data for the 5 OECD countries for the period 

1965-2004 and applying different modern econometric methods (VEC, ARDL and VAR), discovers the 

aggregate energy use is granger caused by GDP. But differences in methods and datasets do not allow for 

a more in depth analysis. On the contrary, using the Leveraged Bootsrap Simulation technique on time 

series data from Sweden for the period 1965-2000, Abdulnasser and Manuchehr (2005) find that energy 

consumption does not cause economic activity but rather it is caused by economic activity. Erbaykal 

(2008) using time series data for the period 1970-2008 for Turkey and employing Bounds test approach, 

the findings suggest that in the short run both oil and electricity have positive and statistically significant 

effect on economic growth, however, in the long run oil consumption has positive effect on economic 

growth while electricity has negative effect. 

In contrast to the first hypothesis, Sinha (2009) using panel data from 88 countries for the period 

1975-2003 and applying dynamic panel Vector Error Correction Model (VECM) and causality tests, the 

results show that per capita GDP and per capita energy are cointegrated. The findings also suggest 

bidirectional short run, long run and strong causality between the growth of GDP and growth of energy 

consumption. Mallick (2007) using time series data for the period 1970-71 to 2004-5 and employing 

Granger causality test and variance decomposition analysis of autoregression (VAR)  method, the result 

from the application of Granger causality test suggests that it is the economic growth  which leads to 

demand for the natural gas and electricity and the overall energy consumption, and it is only coal 

consumption which has positive influence on growth. But variance decomposition analysis suggests that 
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there could be a bidirectional causality between electricity consumption and economic growth in the 

future and unidirectional relationship as observed in Granger causality test for natural gas and coal on 

India. 

However, supporting second hypothesis, Mawuse and Nezan (2009) on the basis of panel data 

for 4 WAEMU countries for the period 1970-2005 and applying Cointegration  test and Vector Error 

Correction Model (VECM) , the findings suggest a bidirectional relationship for the panel as a whole, the 

findings reveal not only feedback between  energy consumption-growth nexus but also support regional 

energy policies which must take account some countries specificities. Another study conducted using 

time series data for the period 1970-2009 and applying the techniques of Vector Autoregressive (VAR) 

and Vector Error Correction Model (VECM), Magazzino (2011) reports the long run bidirectional 

relationship between energy consumption and economic growth in Italy. Similarly, using time series data 

from Malaysia for the period 1971-2008  and applying ARDL bounds testing approach to Cointegration 

and causality tests within a Vector Error Correction Model (VECM), Faridul et al. (2011 ) discovers that 

energy consumption is affected by economic growth and financial development in the short run as well 

as in the long run with the exception of population which hold only in the long run.  

However, Hou (2009) using time series data and applying Cointegration test and Error 

Correction Model (ECM) , discovers that economic development and energy consumption are 

cointegrated in the long run in Beijing, so does in the tertiary. The gross energy consumption increases 

0.427% with the gross value added 1% growth. Hou (2009) also, investigates the causal relationship 

between energy consumption and economic growth in China. The author uses time series data for the 

period 1953-2006 and applying the techniques of ADF, Cointegration and Hsiao’s Granger causality, the 

results suggest economic growth granger causes energy consumption and energy consumption granger 

causes economic growth.  

Furthermore, employing different technique from most of the studies, which is Wavelet analysis 

as a semi-parametric model for detecting multi- causality between energy consumption and economic 

growth on the time series data for the period 1968-2002, Chifter and Ozun (2007) find the feedback 

relationship between GDP and energy consumption, while in the long run GNP leads to energy 

consumption.  The findings also indicates the magnitude of the Wavelet correlation changes based on 

time series for GNP and energy consumption and thus indicate that the GNP and energy consumption are 

fundamentally different in the long run. Hye and Mashkoor (2010) on the basis of time series  data of 

Bangladash for the period 1971-2008 and applying ARDL based causality test and rolling window 

estimation method, the result reveals bidirectional causality in the long run and the results of the window 

estimation method suggests that the impact of economic growth on energy consumption is positive with 

fluctuating effect, in contrary with the impact of energy consumption on economic growth decreasing 

effect.. 

Justifying the third hypothesis, Mulegeta et al (2010) using a panel of 40 Sub-Sahara Africa 

(SSA) countries for the period 1980-2007 and applying a panel cointegration approach to test the causal 
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relationship between energy consumption and GDP, the findings support the neutrality hypothesis in the 

short run, except for middle income countries and a strong causation running in both directions is found 

in the long run. The different results for low and middle income countries provide evidence for the 

importance of income in the causal relationship. Similarly, using a sample of 18 EU countries for three 

census years (1980, 1990 and 2000) and applying non-parametric regressions, George and Nickoloas 

(2011) the results justified the neutrality of  energy consumption on economic growth. Jobert and 

Karanfil (2007) using time series data for the period 1960-2003 and employing the notion of Granger 

causality and the notion of instantaneous causality, find no evidence of long run relationship between 

energy consumption and economic growth which is neutral with each other. The analysis also show 

strong evidence of instantaneous causality between these variables. Employing different methodology for 

same Turkey which is maximum entropy bootstrap based framework to analyze the energy consumption 

and economic growth nexus for the period 1950-2006, Yalta (2011) justified the findings obtained by 

Jobert and Karanfil (2007). 

In addition,  Aqeel and Butt (2001) using the time series for the period 1955-6 for Pakistan and 

applying the techniques of Cointegration and Hsiao’s of Granger causality, the findings suggest 

economic growth is a pre-requisite to the growth in petroleum consumption, while   gas consumption 

justified neutrality hypothesis. However, it has been observed that electricity consumption leads to 

economic growth without feedback. Olaniyan (2010) on the basis of panel data of 5 West African 

countries for the period 1970-2005 and employing Granger causality tests and cointegration analysis, the 

results show energy consumption does not cause economic growth suggesting that individual efforts may 

be inadequate;  rather, regional cooperation to lower oil prices, increases access to cheaper renewable 

energy sources as well as increased intra-region energy trade should be encouraged. 

DATA AND METHODOLOGY 

Preceeding from the empirical literature on energy consumption-growth nexus, the relationship 

between energy consumption and economic growth may be specified as below: 

 LRGDPt = α0 +LENGCt +µ t------------------------------------------------------------------------------(1) 

Where LRGDPt is the  natural log of real GDP proxied for economic growth, LENGCt is the  

natural log of energy consumption  and u t is the stochastic disturbance term assumed to be white noise. 

Annual time series data from 1980 to 2010 on real GDP and energy consumption were sourced from the 

Central Bank of Nigeria Statistical Bulletin and Energy Information Administration (EIA) 

correspondingly. 

Most of the macroeconomic time series data are non stationarity (Nelson and Plosser,1982) .It is 

convenient to estimate relationships through the regression method only if the series are stationary.To 

check whether or not the variables under consideration are stationary. One of the test for stationarity 

which is Augmented Dicker Fuller (ADF) test  is applied to the natural logs of the data series. 
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Conventionally to test for the causal relationship between two variables, the standard Granger 

(1969) test has been employed in the relevant literature. This test states that, if past values of a variable Y 

significantly contribute to forecast the value of another variable Xt+1 then Y is said to Granger cause X 

and vice versa. The test is based on the following equations: 

1 1
1 1

(2)
p q

t i t j t t
i j

RGDP a RGDP ENGC vµ ρ− −
= =

= + + + −−−−−−−−−−−−−−−−−−−−−−−−∑ ∑  

1 1
1 1

(3)
m n

t i t j t t
i j

ENGC b ENGC RGDPγ δ ε− −
= =

= + + + −−−−−−−−−−−−−−−−−−−−−−−−−−∑ ∑  

Where RGDPt and ENGCt are defined as RGDP and ENGC observed over t time periods; p, q, 

m, and n represents the number of lags; a, b, µ, ρ, δ,and γ are parameters to be estimated; ε and v 

represents the serially uncorrelated error terms. 

EMPIRICAL RESULTS 

Unit Root Test 

The study first tested for unit root in variables using the Augmented Dickey Fuller Test. 

The results of the test are shown below in table 1. 

Table 1: Unit Root Test 

Variable ADF test at Level ADF test at first 

Difference 

RGDP 2.151368 -3.982266*** 

ENGC -4.282502***         _ 

Source: authors’ calculation using EVIEWS software, ***indicates level of significance at 

1% 

 

Table 1 presents the results of Augmented Dickey Fuller unit root test on the variables 

at their level and differenced values. The summary of the results indicates that the 

RGDP variable is not stationary at level value.  However, the test statistic by ADF 

revealed that the variable is stationary at first difference at 1% level of significance. As 

for ENGC variable, the ADF test statistic revealed stationary at level value. 

Granger Causality Test 

 

The results of  Pair wise Granger causality between energy consumption and real GDP 

proxied for economic growth, as well as the computed F values and their respective 
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probabilities for the data of those series during the period 1980-2010 with specific lag 

period, as calculated through equations (2) and (3), are presented in table 2. To assess 

whether the null hypothesis is to be accepted or rejected, a significance level of 5 per 

cent is chosen. 

Table 2: Pair wise Granger Causality Test 

Null Hypothesis Obs Number of Lags F-Statistic P-value 

ENGC does not Granger Cause 

RGDP 

29 2 3.41013 0.04972 

RGDP does not Granger Cause 

ENGC 

29 2 1.07726 0.35643 

Source: authors’ calculation using EVIEWS 

The results presented in Table 2 provide convincing evidence of a unidirectional 

causality running from energy consumption to economic growth proxied by RGDP. 

The decision was taken from the probability values. We therefore, reject the null 

hypothesis that energy consumption does not Granger cause real GDP and conclude 

that energy consumption actually affects real GDP. 

CONCLUSIONS  

This paper attempts to investigate the intertemporal interactions between energy 

consumption and  economic growth. A time series analysis is conducted with particular 

attention given to the causal flow  in the context of pair wise Granger causality from 

1980-2010. The empirical results  established the existence of Granger causality 

running from energy consumption to economic growth without any feedback effect. 

According to empirical findings of this study, energy conservation policies will 

have a negative repercussions on economic growth in Nigeria. Therefore, government 

should ensure reliable and sustainable supply of energy at appropriate costs and in an 

environmentally friendly manner, to the various sectors of the economy  for national 

development. As evidenced in this study,   causality runs from energy consumption to 

economic growth. Energy consumption in Nigeria is mainly based on the use of fossil 

fuels which is non-renewable. Therefore, in order to actualize its vision of becoming 



21          A Granger-Causality Examination of the Relationship BetweenEnergy Consumption & Economic Growth in Nigeria  

one of the 20th largest economies in the World by the year 2020, government should 

diversify energy mix to reduce over dependence on non-renewable energy by  investing 

in renewable energy infrastructure with the aim of increasing energy consumption 

through energy service availability, accessibility, and affordability. 
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