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Abstracr

.-' e lops d comprehensive disaggregatecl anarysis of cnerp constu,ption cutd
- 'srmctncevvirh the arm of explcttningandprovidingaliig-trr,,-, solution to

':'otvtl't-e nergt problem exptrienced in ilrc cotmtry. Follotvirrgsolotv (1951)
'2009), the sntdy spccLt'*s a model ',vhich expresses reul g'oss clomcstic

'-.rction of the compo^ents of total errcrp co-,sruttptiotr,uimrly, cour, oil
r\tLgmentecl Dickey Fuller (ADF) L[itt roor re.sr ]v.,-s cctrried ott

-: xre present(.d. The Engel-Granger two-stage error t(.rm wcrs usecl t'or co-
-:-': coet'f tcienr of the ECNf ls well behaved cutcr srgnif icatrt, ancl the s'peed of

:rrgh- on the basis oj a priori exlteckLtio,, the entire vuriables hcwa their
sn the crtrrenr periotls, except krg ot' gross f rxtd capitar t'orntcttiorl cts well
'rton nt t'irst and seconcl l,gs. The moclels are stblectecl to scrias ot' policy

:'iilttate ilrcvariotLs options |or governntent to iml)rovc. the pri,li,ctive
': .conomy, thereby achteving susraine c/ ctccelerarcd grorvth.
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.:troduction

: )970s, rhe energy crisjs ancl rhe conrjnuous increasein energy pi tces, especiaily

:ave had an impact on the econornic activities of several developing tlations.
-. of course, is nor far to seek: energy is an indispensable for:ce driving ail

..:[ivities, t]-rat is, the greater tf ie energy consumption, tl-ie more [he e conomic

: rhe counrry (Gbadebo, Odr-rlan-r and Ol<onllvo,2009). Literarure abor-rnds

- .cr of energy consumptiotr and economic growt}r (Gbaclebo, Odulam and

_ -'09; Soije, 20lt). Despire rhe usefu.lness of enelgy, tl're question on which

.riplion promores economic growrJr is sLillol)cn to dcbatc. Nigeria, bcing
,. rd wirh narural resoltrces, including pore ItLjal energy resource, js seen

.- : of rhe developing nations wirh great prospect in Africa. However, Nigeria

., able to meet rts energy needs possibly because of ils over-reliance on oi1.

.:toi,vs that petroleum consumption as a percentage of t-ota1 energy

- has increased in the last [u/o decailes. As mentioned eallier, numerous

. ': rmpact of energy consump[ion hzrve focused on enelg)r Consum]ltion and

3\rer, studies on the chsaggregated impact oI energy on glowth ale SCanly,

, , -rdy is rptended to fi,ll part of this gap. The specific objectives o[ the paper

- -.t the relationship berween disagyegated energy colttllonenl and ecouonric

- rr Nigeria ancl exarnine the sources of enelgy in Nigeria

Review

, of the developing countries of the world trying [o move up frorn cuilent
-.Clrion and in this endeavol-lr-, enelgy consulned rnight play a key role'

::gy has become essentlal for higher economic glowth, povelty aileviadon

.1oprn.rrt" TI're curlent rate of enelgy Col-lsumption has been constr:airung
- *luPrlrLlrL" a 11!

: encJeavour towards attracting sizeable foreign direct inveslmenl'

- :egional development, inprorring the life stanclarcls of loca1 people'

- ,. ,h. giobalization ploceSS ancl achieving socio-economic developn-renr-

,.,ing the 1ow per capita consump[ion, Ntgeria is lucky [o irave substanfial

-,r.^1 gas, oi1 ancl coal. The proble,r is ihat, the couutry is not skilled

-..3 uSe of these resources. Commercial energy ir-r Nigeria 1-ras been conqltered

-.ar1y in elecrriciry generation. Coal ancl gas is yet to make any significant

: 3nerg/ scenario. Traclitional fossil ertergy sollrces lil<e crr-rcle oil are

- --ount for over half of the country's enelgy col-Istlmption. The amollnts

. : lcnsurrlprioit have been relacively low. A-ltirough, Nigeria has abundant

:.r1 gas in energy terms, fhe quantity of natural gas is at leasr lwice as

ancl rhe hor:izon for rhe at,atl,ability of nat*ralgas is det'initely longer

- Tlre known reserves of narural gas have been estimatecl at about 2'4 x

' :ripected to lasr for more than a century as a clomesric Fuel and a ma]ol
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. -:. h;rs the largesr natural gas reserves in Africa ancl is among rl-re rop ren in
.'.'ever, due [o lack olr-rtiliz;rtion ;rnc[infrastrLrc[ure, Nigeria sri]-[ fl;rres abour
-:le na[Llral gas lt procluces, rvhich ilccolrnts lor abor-rr 20 per cenr o[ all gas

-:\r. \n Nigrna,75 per cenr of rhe associarec\ gas r\rar rs l\arecl is br-irnr o[.
.s c[ue ro inaclecluate infrasrruc[Llre ancl rhe remecly therefore, is ro bLri]c[

- lcture [o reciuce tlus r,virsrage r,vhrch cor-rlcl ]rave bcen usecl to boosr sr-rpply
, -:ipr fron-r sellers o[ t]ris ene rgy proclncr. Na[urai gas car r1 zilso be conver [ecl
: known as rhe Liqr,refied Narr-rral G as (LNG). This is a narur-al gas proclucr

" -s also cons[anrly rncreasing. N;rrural Gas has been;rffirmcc] ro be the
- jclr rce of primary energy according ro E lA (2004), r,vfLile co:rl resource j s

-,-.;t l\iven[y years, clorens oI scholars hiive explorecl rhe relationsl-rip
- .onsumption ancl econom,tc grovvth lor cii[ferent coLin[ries ancl over

-s using clifferenr merhodologies ancl a broacl literature has been
-:- f:-l^l r/ C, -l 7/ f, /r^7^\ .(1 i r: rs fielcl. Krafr and Krafr (1978), Akarca ancl Long (t980), Erol anc[ yr-r

:i3), Vlasih ar-rd VIasih (1992), Asafu and Acljaye (2000), Soyras, Sari

'.. relarionship berr.veei-r usA's energy conslrmllrion ancl GNp for rhe
-147 ancl1974 was examined; a uniclirecrional caus;rliry relarion from
.lslrmpti.on vvils [ounc1. AJrer rwo ye21]:s,1\karca ar-rd Long (I980), res[ecl
,,r,ith rhe sameclara for rhe USr\ [or 1942-1922 period:rncl coulci nor
-: be[r,veen vanables. Erol ancl Yu (1982) exarunecl rl're relarionship
-rnsump[ion and GDP for England, France, Iraly, Germany, Canarcla

-:.-L I952 zrnd 1982, zrncl rhe car-rsallty relarionships rhey l'ouncl were
..pan, r-rmdrrecrional from energy consllmptiou to GDp for Canacla
.-om GDP ro energy consLrmprion flor Germany ancl kaly. They coulcL

-:y for France and Englancl. A cornmon charac[er of r]rese srr-rdies is
:: rnoclels.

--:lecl rhar causaliry relarionship in bir,:rriare moclels is r-roI healrhy
-: effecr of ene rgy wirh orl'rer vari:rbles is rgnor:ccl ancl in his srr-rcly,

-:ionship ber,,veen rhe USA's energy conslln-rprion :rnd GDp wirir a

::etion moclel and coulcl nor [incl:r relarion-ship. Sr-ern (2000) also

-iy betr,veen energy consllmprion :rncl GDp lor rl-re USA for rhe
-,: ancl 1994 r,virh a mulrivariare moclel ancL his results sr-rppor:recl his

" \'ras, Sari and Czclenltr (2001) examinccl rhe relarior-rstrip bctween
. -.n ancl GDP [or Turkey for rhe periocl berr,vee n 1960 ar-rcl 1995 anc]

n;rl causality relarionsl-rip [ror-r-r enersy conslrmprion ro GDP for rhar

-., besicles srr:ches which str-rdy enersy as a r,vl-role, [he rc zrr-e :rlso sruclies

i
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-ir;rnger caursaliry runniL-rg [rom coal, coke, elecrriciry ancl total energy
, -' re al GDP, excep[ oil consr-rmprion. oclr-rlaru (2009) srucliecl rhe c:rusal
- -\veen varrolrs energy cornponenrs ancl re al GD p in Nigeria lor lgz0-2005.
' :r"idence sr-rggestecl lhar lhere was a unjciirecrio,'rofc.ong.r car-rsaliry

.11, oil, ancl elecrnciry consun-iption ro reai GDp.
- Kar;rgol (2005) for-rnc1 a srrong iong-nr, causali[y rr:nning [,r.om energy
-- rl-Le real GDP in furkey. The n-Lain conclusion o[ tl-reir: stllcly is rhrir

' rship of causality between rhe variables. Sari ancl Soyras (2003i scuchecl
riy runnlng frorn energy consumption to income in the long-rr_rn bur
-' a bi-clirecrional causzrliry in rhe shorr-run. Li.se ancl ivlonrlorr (2002)

,::rusality mns lrom income ro energy consumprion in rhe lor-rg-rr_rn.
'7) founcl an evidence for rhe income ancl ;,rice elasticiries of r_he

l,' clemancl both in rhe sl'rort-run ancl long-run tor Turrkey over t he period,
' :1en and Pa;rne (2008) 

lryld:r biclirecrional Grar-Lger-caLrsaiiry causaliry
- . consumption ancl real GDp. soytas and sari (2002) invesrigareil rhe

. -en e nergy (elecrriciry consLlmprion) zrncl proclucrion (TLrrkish
- -:dr-rsrry) ar the inch-rstry level in an emerging market, Tr-rrkey. The r_rni-
.-rliry runs from elecrriciry consr,rmprion Io value-aclclec1.
.ng (2007) invesrigarecl a relarionsl-rip berr,veen elrergy consump[ron
l2 cleveloped and 18 cleveloping cor-rntries. Ti-iey fo.,n.i uni-clirecrior-ral

:.ii GDP to energy consumprion in cleveloplng coLrn[ries bnr, rhere was
--.usaliry berween energy consllmption anci real GDp in clevelopecl

-al Framework and Methodoiogy

- -ng this stucly is basecl on rhe Exogenous Growrh Model propor-rnclecl
The modeL sLrggesrs rhar capiral (l(), labour (L) ancl rechnological

.r significanrly alfecr growrtr. In rhls moclel, new rechnology is rhe
'-.nan[ for iong-rltn growth ancl it is j.rself clerermined by ir-rvesrmen[ in
--ogy.Therefore, Romar takes investmenr in research rechnology as

-:cr in tenns of the accp-risirion of new kL-ror,vleclge by rarional pr:ofir
.ns. It is no[eworrhy rhar rechr-iological aclvancemen[ (r\) is bzrsecl on
:n research technology. Technology is seen ;rs an enclogenolrs fac[or
:iated to energy, lviosr rechnology as given pe r rime is clepenclent on rhe

tsrr-lr
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. iability of useful energy to power it. The rechnology referrecl ro here is thar slrch as
- :ts, machinery and the like. Without adecluate energy supply (in rliis case elecrrici[y
-:troleum), tl-ren this technology is pracrically useless. The law of rhermodynamics
-s ro justify rhis by stating rhat 'no production process can be clriven wit}rout energy
:rsion'.

-nergy is tlot the sole cleterminant of technology but js a necessary factor to ensure
' rechnology at whatever level is being utilized. Conversion of energy in its rarv

- i into useful state is highly technology-orienrecl. Taking cue lrom rhe recl-urology-
-. -Led nature of energy production; ir is aiso l<nown thar energy procluction is capital
:-'-sive. Huge machineries are required to produce useable energy. Tliis will mean

luge amorlnI of capital wil] be recluired to produce energy. Fluge investments musr
:e macie on energy nor only ro produce but to artain energy efficiency.

- :11owing the theoretical {ramework above ancl rhe stucly by Odr-rlarLi lzooO;, *.
-i' a regression model which expresses outpur ro capiral, labour ancl roral ellergy

. - rir-ption. Thus, tl're model for this study is specified in flrncrjonal form u, fo]lows,

F (K,,L,, E,)

, i Y,= olrtpu[ at ti]xe [, K,= capiral at rime [, L, = labour force at time t, and
:al energy consumption at time r.

- -)wever, in Nigeria, rotal energy consumption can be disaggr-egated ipro oil
, .:rprion, coal consumprion and gas consumption. Thus, replacing totai energy
::ption (E) with irs componenr in equation 1, ir becomes:

= F (K,,L,, GCON,, CCON,, OCON,) Q)

: Y, K ,-and L, remain as defir-recJ above and GCON, = gas consump[ion at ti]ne r,
' = coal consumption at time t, and OCON, = oil consumprion ar rime r. Eqr-rarion
: can be re-specified in regression form as:

il, * PrK, * 0rI-, + pnGCON. * B5CCON, * [3.OCON, n p,

. a priori expectation, we expect 0, - Bu, O, F: - Fu represenr various slope co-,
'.-, p,is rhe consrant term and p, is the srochastic ciisrurbance rerm. Before
' --ng rhe models, the dependent variable and inclepenclenI variabies are separarely
-:C to some stationarity tesrs using the unit .ooi ,.., since the uu..,1-,ptior-r. for
'-.ical regression moclel require that both variables be stariona.y u,-,,i rhat the
'-'r\/e a zero mean and constant varlance. The unit root [est is evaluatecl usit-rg the
-.rred Dickey-Fuller tesr which can be deternrineclas:

,li
ri 'i
t, .::
i .1l

(r)

l

(3)
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=cx.+Bt+6Y,_,* LY,_, + e,
(4)i

- j c{. represenrs rhe clrifr, r represen[s clererminiscic trenci anclm is a lag length

ilf:.::..::,:1i:: 
r: 

l],11,. 
noise process if ctre variabtes are inregrared of' ' (1), lve resr for rhe possibliiry of o .*i,rr.grarecl ..tnrion.tiijffi ,-ffiffJ

:::::: : j,:"^ 
: :1*,.".:::: ? : ::: " ", 

m o cl erl"in g,.. r,,, i.1,,. 1- h. . m.ry e m p l o y e cl-orrecrion moclei (ECivr) because ir is an appropriar..r,*or#;#;.
' :es rhe shorr-run ancl long-n-rn effecr of rhe c1iffer.,-,...1variables. II connects::n and rhe Iong-rr:n behaviour of rhe clepencler-rt ancl rnclepenclent variables.-tcl long-run equatio.n in this str-rcly is specifiecl ir-r Eqr-racion 3 above. I-lence,. :rrection n-roclel usecl rn this str_rcly is specifiecl as:

-cN, ocoN, ccoN remain as creflnecl zrbove. The short-run effec[s are:rough rhe individr-rar coefficienrs oI rhe clLfferencecl rerris. Thar is p, caprures
' -tn impact while the coeftlcient of the ECM variables con[ains informarion::her rhe pasr values of var:iables affect trre currenr values of rl-ie variabres
'' The size and sratistical significance of the coeflicienr of rhe er.ror correc[ion
-.res the rendency of each variable to re[Llrn ro eqr-rilibrir_rm. A significanr
-mplies thar pasr eqLrilibrir-rrn errors pray a rore in crerermining the currenr
' . captures the long-run imp::rct.

Il tt^ -ls:. LMr-tF+L^GCON r _l
t=L t=l

ECtV (-t) + u,

n

+ Irs I LOC)N t*r
t=1

n

+ 0a I ccoN r_l
t=I

(5)

-:ly use d annual rime-series data. The clata of inreresr is or-rEput measr'.recl by:sric product r-rsi.rg r99o consrant price, capirai proxy wirh cromesric- labour force, oil consumprion, coal consui,ptron, g21s consumprion. The:ed from cenrral Bank of Nigeria (cBN) srarisricai Burlerin (2010).

--rical Result and Interpretation

-:t;lry step to analysing rhe resr-tlt, we carriecl oLiI the uni[ roo[ resr using rhe- )ickey Fuller (ADF) tes[, since rese:rrc]r has shown rhar regression coellicienrs
-'rionary variables rnay lead to spurious ancl rrusleacli-r-rg concl1rsion. The resuls

:,-:ot [es[ are presen[ecl in Table 26.i.

-5 1r'eporrs the resulrs ol rhe stationarity resrs in the level as well as i, firsr'rr all the variabies. Inclr-rclecl in rhese tests ar.e a corlsIant ancl rre,cl terms.
- 1ag length of each case forADF rescs is chosen using rhe Al<aike Informario.
'C) afrer tesring for higher orcier serial correlarioriresicluals. As shor,vn in
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:le 26'1, rhe sratistics for all variables, we can accepr rhe hyporhesis rhat rhe series
":ain a unit root in the process. However, afrer raking rhe fiisi difference, each series-:ared to have srarionariry with the ADF test. since tlre clata ap1:eared ro be stationary
'-:st difference, no furrher tests were perfonnecl. consequently, rhe series of GDp' -' rhose associared wirh categodes of energy consurnprion were all I (1) process. Thus,: 
'o-integration test was carriecl ouI using Fngle ancl granger two-srage techniqr_re,' : t s presented in Table 26.2.

--e 26.1. Resuk of ADF Unit Roor Tesr.

ADF
Level First chfference

---r-.-'l.-,Lf L_

.LF
-RGDP
IGCON
,CCON
_-ccoN
lrlrical value

-3.0397

-0.1458

-2.3193

-1.4)32

-3.2792

-2.9021

-1 5170

-4.90957"
- 3.7166'*

-5.1131"

-7)827'o

-5.9798"

-5.6150"

-3.5312"

.: Tesr statisrics indicate srarionarity ar rhe S% level (n)
:e; Authors resuic nsing E-views Z

'-e 
26.2. Engle and Granger Co-integrarion Tesr

,lle ADF
Level Critical value

-3.0284)* -f Q4OO

. Test starisrjcs indicares srarionariry at rhe 5yole vcl (*)
: Authors result using E-rrews 7

;"il: 
t-:-'':egration resuh is presented in Tabre 26.2. Asshou,n in rhe Tabre. the,;;;;;il;:,j;:a#;

'e ic m^.'^ non^ri-,^ .L -..^ -I- ^ r * - -

- riypornesls oI tto co-integration is rejectec'[ as rhe Augmenrecl DicJ<ey Fr_r]_ler (ADF)
j',:j_I:1.,:,:9":rr: than dre Augrnenteci Dickey trut]er: (ADF) criricat vaiue. The;; ;,,i,#,Ji;;;' serieq rxrhi.J. nn.,1A l^^ -;-.^--

' ^rLctLrurl ul L.rrls rs tna[ some stab-le iong-run equilibrii-rm re.larionship exisrs among

;:1.:,";z*,?: :,::,1,f.: g,-r1." s:rne emor.correcrjon r.epresen rarions (Engre ancl

_,;::::,lrjllj::lso 
shows rtrar rhe 1:ossibility of rlic .r;;;;;'ffi.'.rl,ii';#;

l

--*^*'

$urious is ruled our.

.{.}
:;llI

. ',:l:

rl

a---- . : :.-
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Esrimated Shorr-run Result wirh LOGRGDP as Dependent Variable

Crr-cfficicnt S tirt-rclirrcl e rror T-sraI P- Valr-rc

N

ON

t:F

N

oN(-2)

.oN(-1)

(-3)

-t\

(-r)

-r)

-r)

\(-l)
:oN(-2)

.. iccl

ion

2.829,1

0.1190

0.0880
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result using El'ier,vs 7

, -llt of rhe parsimonious error correction moclei shown in Table 26.3 inclicates

-ir variables clrrrent logocon, cllogccon (-2), dloggcon at first ancl seconci lztg

:xplaining economic activities in Nigeria alrhough ar either 5 or I0 ller cent

,.i.1 .op,rrecl rhe laggecl cha.ges in the i.clepencient variables. Specifically,

.-suk obtainecl, the ..,rr.,-,, penod coefficients o[ tluee of the valiables is

-,i:rteci [o economic activity 21s ploxy r,vith leal gross clomestic procluc[, while

:onsllmprion ancl coal consllmpl-ion are inversely relared with the level o[
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-rnolnic activity' However, none of the varial:les excellr oi-lconsumprion is significanr ar-'er cent ie vel' wirh rhe exceprion of secon.l periocl log of .oul consurnprion ancl fir:st- :l second period lags of gas tlr.,mprion cl-,oi ur. *ig;fi.anr in e..rplaini,g econonilc-:vity in Nigeria' the lags of orl-rer uu.iolrl.. arenor o!rn...r. From rhe resu*, ir was:overed rhar firsr anci seconcr periods rag of .ol?or*rirprior, rabor_rr force, gas.unrp[ion r,vere inversely relateci to r]re level of econom_tc ,,'--:stic procluct. An exanrjnerin. ^rtl.^ L- -e^rj -: , , ::lvltyasproxybyr:ealgross

E ncr p T echnolo g and I nf r a st ntc t u r e t'o r D n elo ltmut t
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,:l:,r.,:::*::"tn 
exanrinario, of the F_srarisric anctrtre ffi,:["r11ffiJ,i:ifrT,T

,,cr ar n < 0 05 "::::T:::1.::,:1.*r.f,.rl,1y 
explain changes in reat gross donesric" 'rct at p ( 0'05, accounting for 61 p.i..rr, of rhe.iio.r-.,nl;il;rilil?;:T..lJl?il:
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*l Jfr ': ii:: ::: :::l::1 :Y' l'' "T:'d in the,.,, f .,'o.r rh e resr.rr r indica res, -.e speed of acljr_rsrment is high, i e, o qr.a i;; ;;;;],.;ffi J :,#il ll:::::;
?olicy Recommendation and Conclusion
: srud|, an error correcr-[on moclelring of rhe disaggregatecl impact of energy
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, r.),.,,"n or rhe con ponen,:nergy consumption wrrich is coal, or-l and gn, .on.rrr-,f;; ;#;.Jri.il:;- r'ariables in the m:lei signjfica,rly rffecti ,rr. J"f.,i.re.r varjable as shown
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' speecl of adjusrmenr is higrr. on rhe basis of a priori #".:;li:,t#J:?l:-' have rheir expecrecr signs"on rhe cunenr periocls, hou,e,er only rag of gross--ral formarion, oir consumprion ar firsr rra r..*i't*. *".. well behaved.:he resulr, the following policy recommendations are macle:
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