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Abstract

- develops a comprehensive disaggregated analysis of energy consumption and

o rerformance with the aim of explaining and providing a long-term solution to
“ent growth-energy problem experienced in the country, Following Solow (1957)
% (2009), the study specifies a model which expresses real gross domestic
& @ a function of the components of total energy consumption,namely, coal, oil
~ wmsumption. Augmented Dickey Fuller (ADF) Unit root test was carried out
- mlisare presented. The Engel-Granger two-stage error term was used for co-
"o The coefficient of the ECM is well behaved and significant, and the speed of
Bone ;s high. On the basis of a priori expectation, the entire variables have their
B sions on the current periods, except lag of gross fixed capital formation, as well
- wwmption at first and second lags. The models are subjected o series of policy
" 0 cvaluate the various options for government to improve the productive
" the economy, thereby achieving sustained accelerated growth,
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il Introduction
22 1970s, the energy crisis and the continuous increase in energy prices, especially
.. have had an impact on the economic activities of several developing nations,
on, of course, is not far to seek: energy is an indispensable force driving all
o activities, that is, the greater the energy consumption, the more the economic
I == in the country (Gbadebo, Odularu and Okonkwo, 2009). Literature abounds
" mpact of energy consumption and economic growth (Gbadebo, Odularu and
w0 2009; Soile, 2011). Despite the usefulness of energy, the question on which
# osumption promotes economic growth is still open to debate. Nigeria, being
. wowed with natural resources, including potential energy resource, is seen
sne of the developing nations with great prospect in Africa. However, Nigeria
~==n able to meet its energy needs possibly because of its over-reliance on oil.
shows that petroleum consumption as a percentage of total energ
.~ on has increased in the last two decades. As mentioned earlier, numerous
the impact of energy consumption have focused on energy consumption and
swever, studies on the disaggregated impact of energy on growth are scanty,
study is intended to fill part of this gap. The specific objectives of the paper
~—ine the relationship between disaggregated energy component and economic
we in Nigeria and examine the sources of energy in Nigeria.

srature Review

& -ne of the developing countries of the world trying to move up from current
. ~ondition and in this endeavour, energy consumed might play a key role.
i =nergy has become essential for higher economic growth, poverty alleviation
i “=velopment. The current rate of energy consumption has been constraining

. v's endeavour towards attracting sizeable foreign direct investment,

§ 2 regional development, improving the life standards of local people,
¢z in the globalization process and achieving socio-economic development.
= having the low per capita consumption, Nigeria is lucky to have substantial
2atural gas, oil and coal. The problem is that, the country is not skilled
~2ke use of these resources. Commercial energy in Nigeria has been conqu ered
~ularly in electricity generation. Coal and gas is yet to make any significant
1e energy scenario. Traditional fossil energy sources like crude oil are
2ccount for over half of the country’s energy consumption. The amounts
-2< consumption have been relatively low. Although, Nigeria has abundant

. warural gas in energy terms, the quantity of natural gas is at Jeast twice as

+i1 and the horizon for the availability of natural gas is definitely longer
24X

iy

o 1 The known reserves of natural gas have been estimated at about
| = expected to last for more than a century as a domestic fuel and a major
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-ria has the largest natural gas reserves in Africa and is among the top ten in
“owever, due to lack of utilization and infrastructure, Nigeria still flares about
*the natural gas it produces, which accounts for about 20 per cent of all gas
swide. In Nigeria, 75 per cent of the associated gas that is Rared is burnt off,
:= is clue to inadequate infrastructure and the remedy therefore, is to build
sstructure o recduce this wastage which could have been used to boost supply
eceipt from sellers of this energy product. Natural gas can also be converted
=reknown as the Liquefied Natural Gas (LNG). Thisisa natural gas product
¢ 1s also constantly increasing. Natural Gas has been affirmed to be the

"z source of primary energy according to EIA (2004), while coal resource is

- past twenty years, dozens of scholars have explored the relationship

@ oy consumption and economic growth for different countries and over

W - ods using different methodologies and a broad literature has been

= this field. Kraft and Kraft (1978), Akarca and Long (1980), Erol and Yu

1993), Masih and Masih (1997), Asafu and Adjaye (2000), Soytas, Sari

2001), and Rufael (2005) are studies which have important contributions

= The first study on this subject was conducted by Kraft and Kraft (1978).

#@  che relationship between USA's energy consumption and GNP for the

#0220 1947 and 1974 was examined; a unidirectional causality relation from

-onsumption was found. After two years, Akarca and Long (1980), tested

@ 0 with the same data for the USA for 1947-1972 period and could not

:nip between variables. Erol and Yu (1987) examined the relationship

fozy consumption and GDP for England, Erance, Italy, Germany, Canada

cen 1952 and 1982, and the causality relationships they found were

- Japan, unidirectional from energy consumption to GDP for Canada

* -zl from GDP to energy consumption for Germany and [taly. They could

j usality for France and England. A common character of these studies is
niate models.

1

' claimed that causality relationship in bivariate models is not healthy
pconeffect of energy with other variables is ignored and in his study,
.~ lationship berween the USA’s energy consumption and GDP with a
- “regration model and could not find a relation-ship. Stern (2000) also
sality between energy consumption and GDP for the USA for the

© 548 and 1994 with a multivariate model and his results supported his
£ Soyras, Sari and Ozdemir (2001) examined the relarionship between
ozion and GDP for Turkey for the period berween 1960 and 1995 and
I--ional causality relationship from energy consumption to GDP for that

e, besides studies which study energy as a whole, there are also studies
|
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roleum. Ghosh (2002) examined €conomic growth and el
““ia between 1950 and 1997. As aresult of the study, he found

- relationship berween electricity consumption and GDP for Malawi for the perjoq

“tries for the period berween 1971 and 2001 with Jimj; Lest approach and foung
‘egration relationship in nine countries and Granger causality relationship for 1
=t countries and from electriciry consumption to GDP in three of them; bidirectiong]
“1ty was found in three countries. In the literature, there is ot enough study which
~8ates oil consumption and GNPinteraction except that of Zou and Chay (200s).

~ouand Chay (2005) found no cointegration between oj] consumption and GDP, j
2 for the period of 1953-2002. Due to liberalization of

'y between oi] consumption and GDP ip the short-run; conversely, they found
-tonal causality in the long-run. In the short Iun from 1985-2002, they found
“-tional causality from o] consumption to GDP, however, in the long-run, there
~irectional causality between 1953 ang 1984 period.

“sure (2002) used 2 five-variable vector ECM to study the (Granger) causality
-0 economic growth and CNergy consumption in South Korea. Government

10 explaining the causality. The period 1961 1o 1990 was covered in the study. He
~=d evidence to Support a bi-directional causation, and the oil price wag found to
“=Mmost significant impact on GDp and energy use. Oh and [ ee (2004) also studied
ztionship between the variables in Sourh Korea, but they covered the period of
1999 in their study. They adopted a system thar was more based in the classic
“wction function literature (which was also supported by Stern (1993)). Besides
abour and capiral were also considered ro he Important factors of production
~erating economic growth. For qu ality improvements inenergy, they used a mean
cighted log Divisia index to establish the level of €Nergy consumption in the
my. Following Glasure (2002), they also used vector ECM and provided evidence
“Pport a bi-directional causariop between energy and GDP.
i majin‘ (1992) used employment as a third variah]e in establishing the long-run
#orium relationship between energy consumption and GNP. They used monrhly
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= period 1974:1.1990:41 for the United States and found no evidence to support
on. With this result, they found support for initial conclusions that energy
1 policiesdo not have adverse impacts on economic growthin the US and that
-rvation has no clear effect on employment. Wolde and Rufael (2004) studied
“ationship between various kinds of industrial energy consumption and real
nghai for 1952-1999. The empirical evidence suggested that there was a
2! Granger causality running from coal, coke, electricity and total energy
2 to real GDP, except oil consumption. Ocularu (2009) studied the causal
- “etween various energy components and real GDP in Nigeria for 1970-2005,
L evidence suggested that there was a unidirectional Granger causality
-0al, oil, and electricity consumption to real GDP,
2d Karagol (2005) found a strong long-run causality running from energy
» 1o the real GDP in Turkey. The main conclusion of their studly is that
tonship of causality between the variables. Sari and Soytas (2003) studied
sality running from energy consumption to income in the long-run but
50 a bi-directional causality in the short-run. Lise and Montfort (2007)
2t causality runs from income to energy consumption in the long-run.
2007) found an evidence for the income and price elasticities of the
=gy demand both in the short-run and long-run for Turkey over the period
“owden and Payne (2008) found a bidirecrional Granger-causality causality
2y consumption and real GDP. Soytas and Sari (2007) investigated the
ween energy (electricity consumption) and production (Turkish
"z industry) at the industry level in an emerging market, Turkey. The uni-
wusality runs from electricity consumption to value-added.
~hang (2007) investigated a relationship between energy consumption
1122 developed and 18 developing countries. They found uni-directional
real GDP to energy consumption in developing countries but, there was
causality between energy consumption and real GDP in developed

*

“tical Framework and Methodology

ling this study is based on the Exogenous Growth Model propounded
#5). The model suggests that capital (K), labour (L) and technological
-an significantly affect growth. In this model, new technology is the
rminant for long-run growth and it is itself determined by investment in
wology. Therefore, Romar takes invesrment in research technology as
:ctor in terms of the acquisition of new knowledge by rational profit
‘rms. It is noteworthy that rechnological advancement (A) is based on
- on research technology. Technology is seen as an endogenous factor
= related to energy. Most technology as given per time is dependent on the
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wvailability of useful energy to power it. The technology referred to here is that such as
~ants, machinery and the like. Without adequate energy supply (in this case electriciry
- petroleum), then this technology is pracrically useless. The law of thermodynamics
“'ps to justify this by stating that ‘no production process can be driven without energy
nversion’.
Energy is not the sole determinant of technology but is a necessary factor to ensure
wat technology at whatever level is being utilized. Conversion of energy in its raw
re into useful state is highly rechnology-oriented. Taking cue from the technology-
“ented nature of energy production; it is also known that energy procluction is capital
-=nsive. Huge machineries are required to produce useable energy. This will mean
=t huge amount of capital will be required to produce energy. Huge investments must
-1 be made on energy not only ro produce but to arrain energy efficiency,
Following the theoretical framework above and the study by Odularu (2009), we
cify a regression model which expresses output to capital, labour and total energy
ssumption. Thus, the model for this study is specified in funcrional form as follows:

Y -F(K,L,E) : 4y

rere Y - output at time t, K= capital at time t, L, = labour force at time t, and
zotal energy consumption at time t.
Fiowever, in Nigeria, total energy consumption can be disaggregated into oil
sumption, coal consumprion and gas consumption. Thus, replacing total energy
umption (E) with its component in equation 1, it becomes:

!.-F (K, L, GCON, CCON, OCON,) 2)

were Y K and L remain as defined above and GCON, - gas consumption at time t,
N, = coal consumption at time t, and OCON, - oil consumption at time t. Equation
sove can be re-specified in regression form as:

>

“By+ B,K, + ByL, + B,GCON, + B;CCON, + B,OCON, + . (3)

1 a priori expectation, we expect B, = By 0,8, — B, represent various slope co-,
ent, (3, is the constant term and 1, Is the stochastic disturbance term. Before
nating the models, the dependent variable and independent variables are separately
“cted to some stationarity tests using the unit root test since the assumptions for
~zssical regression model require that both variables be stationary and that the
s have a zero mean and constant variance. The unit root test is evaluated using the
wmented Dickey-Fuller test which can be determined as: | ‘
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:a+Br+6)/,_1+ZAYM+8, (4)
1=1

“=f¢  represents the drift, ¢ represents deterministic trend and mis a lag length

i ough to ensure that ¢ isa white noise process. If the variables are integrated of
v one (1), we test for the possibility of a co-integrated relationship using the Engle
ger (1987) two-stage error correction modelling technique. The stucly employed
- correction model (ECM) because it is an appropriate estimation technicue

stures the short-run and long-run effect of the differenced variables. It connects

“-run and the long-run behaviour of the dependent and independent variables,
sosed long-run equation in this study is specified in Equation 3 above. Hence,
correction model used in this study is specified as:

r=1 t=1 =1

i n n 1 1
® OBy ) AL B, Y AGCON, | + Bs 2 AOCON,_; +pg> CCON,_,
r=1
=51 ECM(~1) +¢, (5)

1 >CON, OCON, CCON remain as defined above. The short-run effects are
I = through the individual coefficients of the differenced terms. That is B, captures
“run impact while the coefficient of the ECM variables contains information
I whether the past values of variables affect the current values of the variables
udy. The size and statistical significance of the coefficient of the error correction
i =zsures the tendency of each variable to return to equilibrium. A significant
B oorimplies that past equilibrium errors play a role in determining the current
* 5.5, caprures the long-run impact.
‘ ‘udy used annual time-series data. The data of interest is output measured by
¢ mestic product using 1990 constant price, capital proxy with domestic
=nt, labour force, oil consumption, coal consumption, gas consumption. The

W ourced from Central Bank of Nigeria (CBN) Statistical Bulletin (2010).

#* wpirical Result and Interpretation

Tinary step to analysing the result, we carried ourt the unit root test using the
#eed Dickey Fuller (ADF) test, since research has shown that regression coefficients
' -stationary variables may lead to spurious and misleading conclusion. The results
i+ L root test are presented in Table 26.1.
| - 26.1 reports the results of the stationarity tests in the level as well as in first
b e for all the variables. Included in these tests are a constant and trend terms.
. ' “mallaglength of each case for ADF rests is chosen using the Akaike Information
1 3 AIC) after testing for higher order serial correlation residuals. As shown in
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“zble 26.1, the statistics for all variables, we can accept the hypothesis that the series
-ontain a unit root in the process, However, after taking the first difference, each series
“opeared to have stationarity with the ADF test. Since the data appeared to be stationary
» first difference, no further tests were performed. Consequently, the series of GDP
ind those associated with categories of energy consumption were all | (1) process. Thus,

~i¢ co-Integration test was carried out using Engle and granger two-stage technique;
s s presented in Table 26.2.

“able 26.1. Result of ADF Unit Root Test.

zriables ADF

Leve] First difference

_OGGCFC -3.0397 -4.90957*
LOGLF -0.3458 ~ 3.7166%*
_JOGRGDP -2.3193 -5.1131*
_JGGCON -3.4132 -7.1827*

. JGCCON -3.2792 -5.9798*
_JGOCON -2.9021 -5.6150*

% Critical value -3.5279 -3.5312*

oter Test statistics indicate stationarity at the 5% level (*)
<rce: Authors result using E-views 7

“2ble 26.2. Engle and Granger Co-integration Test

ariable ADF
Level Critical value

-3.0284* -2.9499

= Test statistics indicates Stationarity at the 5% level (*)

wze: Authors result using E-views 7

The co-integration result is presented in Table 26.2. As shown in the Table, the
"= hypothesis of no co-integration is rejected as the Augmented Dickey Fuller (ADF)
:lue is more negative than the Augmented Dickey Fuller (ADF) critical value. The
mplication of this is that some stable long-run equilibrium rela tionship exists among
“¢ series, which could be given some error correction representations (Engle and
-ranger, 1987). It also shows that the possibility of the estimated relationship being ',
surious is ruled out.
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"< 3. Estimated Short-run Result with LOGRGDP as Dependent Variable

fSsors Co-efficient  Standard error T-stat P- Value
2.8204 0.6506 4.3492 0.0005
BCcoN 0.1390 0.0947 1.4681 0.1615
SCON 0.0880 0.0679 1.2962 0.2133
BLECE 0.2178 0.2447 0.8902 0.3865
A3 4.5640 » 10.8755 0.4197 0.6803
DCON 1.5350 0.4140 3.70759 0.0019
RECoN(-2) -03253 0.1341 124252 0.0275
L CON(-D -0.1586 0.1142 -1.3661 0.1841
: BCEFC(-3) 0.2107 0.2223 0.9478 0.3573
DCON(-2) Q.7433 0.4921 1.5105 0.1504
DCON(-1) 0.3014 0.4449 0.6775 0.5078
LF(-2) -0.7113 46.8719 -0.0152 0.9881
“; F(-1) -60.8014 46.7060 -1.3018 0.2114
“CON(-1) -0.1903 0.1003 -1.8969 0.0760
BCON(-2) -0.1321 0.0521 -2.3341 0.0221
| 10.9210 0.1956 4.7092 0.0002
0.8025 '

Bquared 0.6174
433 prob (F-statistic = 0.00295)
2.29
[istic

beaTession 0.234

“hors result using Eviews 7

~sult of the parsimonious error correction model shown in Table 26.3 indicates
‘our variables current logocon, dlogccon (-2), dloggeon at first and second lag
~ explaining economic activities in Nigeria although at either 5 or 10 per cent
- model captured the lagged changes in the independent variables. Specifically,
esult obtained, the current period coefficients of three of the variables is
~lated to economic activity as proxy with real gross domestic product, while ?
.| consumption and coal consumption are inversely related with the level of : ﬂ
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==onomic activity. However, none of the variables except oil consumption is significant at
* per cent level. With the exception of second period lag of coal consumption and first
:nd second period lags of gas consumption thar are significant in cxplaining economic

““tivity in Nigeria, the lags of other variables are not significant. From the result, it was

~scovered. that first and second periods lag of coal consumption, labour force, gas

“sumption were inversely related to the Jeve] of economic activity as proxy by real gross
Testic product. An examination of the F-statistic and the adjusted R, sy ggest that the
«iables in the error correction model significantly explain changesin real gross domestic
fuctatp<0.05, accounting for 61 per cent of the short-rup variation in the series. The
“licient of the ECM term captured the adjustment towards the long-run equilibrium:
-coefficient of ECM connotes the proportion of the disequilibrium in the differenced
b cendent variable in one period that is corrected in the next period. The result indicates
I = the speed of adjustment is high, i.e., 0.92104 (92 per cent) of the error is corrected.

Policy Recommendation and Conclusion

is study, an error correction modelling of the di
“MpLion on economic activities in Nigeria durin

ne

“ned. Following the model by Solow (1997) and Od

ularu (2009), the study specified
“el which expressed real gross domestic product as a funcriop of the component

= Shergy consumption which is coal, oil and gas consumption. The results show

“2¢ variables in the model significantly affected the dependent variable as shown
- R2 and F-statistic. The coefficient of the ECM is well behaved and significant;
22 speed of adjustment is high. On the basis of a priori expectation, the entire

s have their expected signs on the current periods, however only lag of gross
~apital formation, ojl consumption at first and second lags were well behaved.
on the resulr, the following policy recommendations are made:

saggregated impact of energy
g the period 1970 to 2010 was

creased energy efficiency and

conservation in the country. As revealed in this study, oil
otion contributes to econ

omic performance, thus, an Increase in the conservation
=v and efficiency will impact on growth of the economy

reased supply of energy. From the result, current value of the component of energy

“veeffect on economic performance, thus, increase in the supply of energy will
= the production of goods which will Invariably increase the level of economic

crgy sourcediversification. The Nigerian economy has been consistently dependent
“roduction as a major source of energy, this has made the country to be highly

»e tofluctuations in the oil market., Diversification of energy sources will reduce
‘uation that comes from oil production.

L2
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