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ABSTRACT 

This iipaper iiexamines iithe iiimpact iiof iiFinancial iidevelopment iion energy consumption iifor iiSaudi 

iiArabia iiduring ii1971–2014. iiWe iiemploy iibounds iitesting iicointegration iiprocedure iiproposed iiby 

iiPesaran iiet iial. ii(2001) iito iicompute iithe i ishort i i and i i long-run i i elasticities i iof i i economic  i igrowth  

i i (GDP), i iEnergy  i iconsumption  i i(EC),  iiFinancial iidevelopment ii(FD),  i i Population  i i(pop)  

i iand  i i consumer  i iprice  i i index  i i (CPI).  iithe iiADF iiand iiPP iiunit iiroot iitests iiare iiapplied iito 

iiexamine iithe iistationarity iiproperties iiof iieach iiseries. iiWe iifind iithat iithe iiseries iiare iicointegrated. 

iiAfter iidetection iiof iicointegrating iirelationship, iithe iierror-correction iibased iiGranger iicausality iitest 

iiis iiemployed iito iiexamine iithe iiboth iilong-run iiand iishort-run iicausality iiissues iibetween iithe 

iivariables. iiWe i ialso i i implement i iCUSUM iiand iiCUSUMSQ iistability i itests iion iithe iieconomic 

iigrowth. iiThe iiempirical iiresults iiindicate iithat iithe  iimodel iiis  iistable. The i iresults iireveal iithe 

iipresence iiof iilong iirun iiassociationship iibetween iivariables iiunder iistudy. iiAlso, iithere iiis iia iipositive 

iiand iistatistically iisignificant iishort iirun iirelationship iiwhere iiECT ii(-1) ii= ii23.10% iiand iistatically 

iisignificant iiat ii5 iipercent iilevel iiof iisignificance. iiThere iiis iipositive iirelationship iibetween iiGDP iiand, 

iiCPI iiwith iiEC iiand iistatistically iinot iisignificant. iiAlso, iithere iiis iinegative iirelationship iistatistically 

iinot iisignificant iibetween iiPOP, iiFD iiand iiEC. There iiis iian iievidence iiof iitwo-way iiGranger iicausality 

iifrom iiLFD iito iiLCPI ii.Alsot iihere iiis iione-way iifrom iiLCPI iito iiLEC iiand iifrom iiLFD ii iito iiLEC ii ii iiand 

iifrom iiLPOP ii iito iiLFD ii.There iiis iione-way iilong iirun iiGranger iicausality iifrom iiLCPI iito iiECM ii iiand 

iifrom iiLFD iito iiECM iia iiwell. 
 ii 

KEYWORDS: iiEnergy iiconsumption, iiFinancial iiDevelopment, iiGDP; iiAutoregressive iiDistributed iiLag 

iiARDL iiGranger iiCausality. 
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1. INTRODUCTION 

 
The iirelationship iibetween iienergy iiconsumption iiand iifinancial iidevelopment iihas iibeen iiwidely 

iidiscussed iiin iithe iiliterature. iiEconomic iiresearchers iihave iiused iiseveral iidifferent iiindicators iito 

iimeasure iifinancial iidevelopment. iiIn iithis iipaper, iia iiwide iirange iiof iithese iimeasurements iiwithin 

iifinancial iisector iidevelopment iiand iitheir iiimpact iion iithe iiSaudi iiArabian iieconomy iiis iidiscussed iiThe 

i irelationship i i between i i energy i iconsumption i iand i i financial iidevelopment i ihas i i been i ia i i well-

studied iitopic i iin iithe iifield iiof i ienergy iieconomics iibecause iiof iithe iiimportance iiit i ihas i iin iipresent-

day iieconomies, iiranging iifrom iideveloped iieconomies iito iideveloping iiones. iiMoreover, iiin iiaddition 

iito iithe iiincrease iiin iienergy iiprices, i i the i i decrease i i in i i existing i i energy i iresources, i i the i isearch i ifor 

i i alternative i i energy i iresources i i and i i the iiuse iiof iithese iinew iiresources iialso iiaffect iithe iirelationship 

iibetween iienergy iiand iieconomic iigrowth. iiThe iidirection iiand iilevel iiof iithe iicausal iirelationship iiplay 

iian iiimportant iirole iiin iithe iidetermination iiof i ienergy iipolicies. iiSadorsky,i P.ii(2010)ireported 

iithatieconomic growthiasiaikeyideterminantiofienergyidemandiisipromotediibyiifinancial 

i development.However,itheii m p a c t i ofiifinancialidevelopmentionithe iid e m a n d for 

i ene rgy  has ir e c e i v e d  veryilittleiiattentioni inithei literature.Financial development 

iimprovesi theiif in anc ia l i i efficiencyiiofiiaiicountry,iiallowsiiforeignidirecti investment, 

iireducesiifinancialiiriskiandi borrowingiiconstraints,iiincreasesiitransparency i ibetween 

iilendersiiandiiborrowers,itherebyiiaffectingiidemandi fori energyiibyi i increasing 

iiconsumption iandi fixedi i investment. 

In i i this iiresearch, i iwe i i identify  iiand iiestimate iithe iimain iimacroeconomic  i i factors iithat  

iidetermine  iienergy iiconsumption iiin iiSaudi iiArabia, iiwhich iiis i ione i i of i ithe i i most-oil 

iidependent i i countries, i imaking  i i it i i a i i particularly i i interesting i i case iifor i i this iiresearch. ii 

i i Using iithe  iiVector i i Error i i Correction iiModel ii(VECM) iiand iiPesaran’s  iiBounds iiTesting  

iiapproach iito iiAutoregressive iiDistributed iiLagged iimodel ii(ARDL),  i i a i ilong-run 

iirelationship  iibetween  iienergy iiconsumption  iiand i i other  i i macroeconomic  i i factors  i i are 

i iexplored iiusing i iannual i i time iiseries  iidata  iicovering iithe iiperiod i iranging i ifrom ii1971  i i to 

i i 2014. i i The i i results i i of i i the iistudy iiare i i crucial iifor  i i economic iipolicymakers  i ito 

i iformulate i ipolicies iiin i i favor iiof i isustainable i ieconomic iigrowth. 

Considering iithe iiabove, iithis iistudy iiaimed iito iitest iithe iiimpact iiof iiGDP, iiEC, iiPOP,CPI i i and i i FD 

i i on  i i energy iiconsumption iiusing  i i the  i iARDL  i i approach  iito iiidentify iithe iilong iirun iiequilibrium  
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iirelationship  iibetween iienergy iiconsumption iiand iithe iisaid iivariables iias iiwell iias iithe iishort iirun iiand 

iilong iirun iicausality iitests iito iiidentify iithe iidirection iiof iithe iicausal iirelationship iibetween iithese 

iivariables iiusing iiannual iidata iifrom ii1971 iito ii2014. iiTo iimy iiknowledge, iithis iiis iithe iifirst iistudy iithat 

iievaluates iithe iiimpact iiof ii, iiEC,POP,CPI i i and i i FD i i on  i i energy iiconsumption iiin iiSaudi iiArabia. 

iiAlso, iithe iipaper iiaims iito iiexamine iithe iicausality iibetween iithe iisaid iivariables iiand iieconomic iigrowth 

iiin iiSaudi iiArabia. 

The iichoice iiof iiARDL iiin iideparture iifrom iithe iiJohansen-Juselius iiprocedure, iiused iiby iiAng ii(2008), 

i iis i iappropriate i igiven i ithe i isample i isize. i iThe i iGranger i iprocedure i iis i iused iito i itest i ithe i idirection 

iiof iicausality iiwithin iithe iiVector iiError iiCorrection iiModels ii(VECM). i iIf iia iiset iiof iivariables iiis 

iicointegrated, iithey iimust iihave iian iierror iicorrection iirepresentation iiwherein iian iierror iicorrection 

iiterm ii(ECT) i i must i i be i i incorporated i i in i i the i i model i i (Engle i i and i i Granger, i i 1987). i i The i i VECM 

i i reintroduces iithe iiinformation iilost iidue iito iithe iidifferencing iiof iiseries. iiThis iistep iiis iihelpful iiin 

iiexamining iithe iilong- iirun iiequilibrium iiand iithe iishort-run iidynamics. 

The iifour iimajor iipublic iipolicy iigoals iiof iiSaudi iiArabia iiare: iieconomic i igrowth ii(GDP), iifinancial 

iidevelopment ii(FD) iipopulation iigrowth ii(POP) iiand iiCPI. iiIt iiis iiof iiinterest iito iiknow iihow iithey 

iiinteract iiwith iieach iiother. iiAlso, iian iiunderstanding iiof iithe iilong iiand iishort iirun iicausality iiamong 

iithe iiseries iiand iitheir iidirection, iiif iiany, i iis iimore iithan iia iimatter iiof iijust iiintellectual iicuriosity ii- iithey 

iican iihave iisignificant iipolicy iiimplications. iiAgainst iithe iibackdrops, i ithe iineed iito iiexplore iilong iirun 

iirelation iiand iicausal iilink iiamong iithe iigrowth iirates iiin iiFD, iipopulation, iiGDP, iiCPI iiand iienergy 

iiconsumption iiuse iiin iiSaudi iiArabia iigains iiimportance. i i  

The iiaim iiof iithis iipaper iiis iito iiexamine iithe iieffect iiof iifinancial iidevelopment iion iienergy iiconsumption 

iiin iiSaudi iiArabia iiusing iian iiAutoregressive iiDistributed iiLag ii(ARDL) iimodel. ii i i This iistudy iibuilds 

iion iithe iiwork iiof iithe iipapers iimentioned iipreviously. iiThe iimodel iiused iifor iithis iiresearch iihas iisimilar 

iicharacteristics iito iithose iiprevious iistudies. iiThe iianalysis iiis iicarried iiout iiusing iiannual iitime iiseries iidata 

iifrom iiSaudi iiArabia iifrom ii1971 iito i i2014. iiSpecifically, iithis iistudy iisought iito iidetermine iiwhether 

iithese iiindicators, iiin iiconjunction iior iiindependently, iiaffect iiSaudi iiArabian iieconomic iigrowth iiAnd 

iiin iiwhat iiway iiand iito iiwhat iiextent. iiIn iiaddition, iiThis iipaper iiwill iiadd iito iithe iicurrent iiliterature iiby 

iiproviding iiupdated iidata iialong iiwith iia iiwide iiarray iiof iiexplanatory iivariables iithat iihave iiyet iito iibe 

iianalyzed iicollectively. 
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The iiremainder iiof iithis iipaper iiis iiorganized iias iifollows. iiSection ii2 iireviews iithe iiliterature. iiSection ii3 

iipresents iithe iidata iiand iimethodology, iithe iieconometric iimodels iiand iidiscusses iithe iiresults iipresents 

iiin iisection ii4. iiSection ii5 iidraws iithe iimain iiconclusion. 

 

2. RELAVANT iiEMPIRICAL iiLITERITURE 
 

There iiare iimany iistudies iithat iiinvestigated iithe iirelationship iibetween iifinancial iidevelopment iiand 

iieconomic iigrowth. iiThese iistudies iiincluded iifinance iiin iitheir iianalysis iias iia iiproxy iiof iifinancial 

iidevelopment. iiHowever, iistudies iithat iiinvestigated iithe iiimpact iiof iieconomic iigrowth, iiGross 

iiDomestic iiSaving iiand iifinancial iidevelopment iion iiEnergy iiconsumption iiare iifew iiin iithe iiliterature. 

Several iiempirical iistudies iihave iibeen iiconducted iito iitest iithe iirelationship iibetween iifinancial 

iidevelopment iiand iieconomic iigrowth. iiSamargandi, iiFidrmuc, iiand iiGhosh ii(2013) iiexamined iithe 

iiimpact iiof iifinancial iidevelopment iion iieconomic iigrowth iiin iiSaudi iiArabia iiusing iia iisample iiof ii252 

iiobservations iiand iifive iivariables iiduring iithe iiperiod iifrom ii1968 iito ii2010. iiThe iiautoregressive 

iidistributed iilag ii(ARDL) iiis iiused iito iianalyze iithe iifactors iior iiindicators iiit iiexamined. iiTheir iistudy 

iialso iicontained iithree iilevels iiof iimeasurements, iiincluding iibroad iimoney, iiliquid iiliabilities, iiand 

iicredit iito iithe iiprivate iisector. iiIbrahim’s ii(2013) iistudy iiused iiannual iidata iifrom ii1989 iito ii2008 iiand 

iiimplemented iifully-modified iiordinary iileast iisquares ii(FMOLS) iito iianalyze iithe iiindicators iiof 

iifinancial iisector iidevelopment iithat iiaffect iieconomic iigrowth iiin iiSaudi. iiHe iifound iithat iithe iidomestic 

iibank iicredit iito iithe iiprivate iisector iiratio iihas iia iisignificant iiand iipositive iiimpact iion iieconomic 

iigrowth iiin iithe iilong-term iibut iian iiinsignificant iiand iinegative iiimpact iion iieconomic iigrowth iiin iithe 

iishort-term. 

Mukhtarov iiet.al ii(2018) iiinvestigated iithe iiimpac t  i i of iieconomic i igrowth i i and iifinancial  

i idevelopment iion iienergy  iiconsumption. iiAfter iites t ing  i i variables  i i for iiunit iiroot, iit he  

iiresults  i i showed i i their iistationarity iiat iifirst iidifferenced i iform. ii i i Hence, i ithe i i variables i ican 

i i be i i tested iifor i i a i i common iilong-run iitrend. i i The i i Johansen iitrace i i and iimaximum 

iieigenvalue iitests i i concluded iione i i cointegration iirelationship i iamong iithe i i variables. iiIn 

iiaddition, iiPesaran’s  i i Bounds i i test i i also i iresulted iiin i ithe i i existence i i of iia iilong-run 

iirelationship. iiThis i iimplies  iithat iithere iiis  i ia i ilong i i run iirelationship  i ibetween  iienergy  

iiconsumption, i ieconomic iigrowth, i iand iifinancial  iidevelopment iiin i i Azerbaijan. iiEstimation 
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iiresults i i show i i that i i economic i i growth iiincreases iienergy i iconsumption i i in i i the iilong-run, 

i inamely, i ia i i 1% i i increase i iin i i economic iigrowth  i i increases iienergy  iiconsumption iiby 

i i 0.12%. i iMoreover, iithe i i coefficient iiof i ithe i i financial iidevelopment i i proxy iiis i ifound iito i ibe 

iipositive iiand iistatistically iisignificant,  iinumerically i ibeing i i equal iito  i i 0.19%. i i The i i positive 

iiand iistatistically iisignificant i iimpact i i of i i financial i idevelopment i i on iienergy i idemand i i can 

iibe i i considered i i as i i one iiof  i i the iisigns iiof  i i improvements i iin i i a i i business-friendly  

i ienvironment. iiIbrahim iiA. iiet.al ii(2016) iiinvestigated iithe iinexus iibetween iifinancial iidevelopment 

iiand iienergy iiconsumption iiin iiNigeria iibetween ii1971 iiand ii2014, iiusing iithe iiARDL iiBounds iitesting 

iiapproach. ii iiA i i significant iilong-run iirelationship iiwas iiconfirmed iibetween i i financial 

iidevelopment iiand iienergy iiconsumption iiin iiNigeria. iiIt iiwas iialso iideduced iithat iithe iidevelopment iiof 

iithe iifinancial iisector iiexerted iipositively iiand iisignificantly iion iienergy iidemand iiin iithe iiNigerian 

iieconomy, iiboth iiin iithe iishort-run iiand iithe iilong-run iiperiods. iiSiddique iiand  iiMajeed ii(2015) iifind 

iilong-run iirelationship iiexist iiamong iieconomic iigrowth, iienergy iiconsumption, iitrade iiand iifinancial 

iidevelopment iiin iiSouth iiAsian iicountries iiof iiIndia, iiNepal, iiPakistan, iiSri iiLanka iiand iiBangladesh. 

iiThey iialso iiestablished iinon-existence iiof iilink iibetween iienergy iiconsumption iiand iifinancial 

iidevelopment iiin iithe iishort-run. iiSafaynikou i i and i i Shadmehri i i (2014) iiconducted iithat iithere iiis iia 

iisignificant iirelationship iiamong iienergy iiconsumption, iieconomic iigrowth, iifinancial iidevelopment 

iiand iitrade iiopenness iiin iiIran iiusing iithe iiARDL iimodel iifor iithe iiperiod iiof ii1967-2010. iiThe iieffect iiof 

iifinancial iidevelopment, iitrade iiopenness iiand iieconomic iigrowth iion iienergy iiconsumption iiwas 

iimainly iipositive. iiSamargandi, iiet i i al i i (2013), i i investigate i ithe i i relationship i i between iifinancial 

iidevelopment iiand iithe iieconomic i igrowth iiin iithe iicontext i iof iian iioil-rich iieconomy  ii"Saudi iiArabia 

iicase iistudy" iiand iiapplied iithe  i iAutoregressive iiDistributed iiLag ii(ARDL) ii i i .The iistudy iifound iithat 

iithe iifinancial iidevelopment i ihas iia iipositive ii iiimpact ii i ion ii iithe ii iigrowth ii iiof ii iithe ii ii ii iinon-oil ii iisector ii 

iiin ii iiSaudi ii iiArabia. ii iiThe i i study iishowed iia iinegative iiand iiinsignificant iiimpact iion iitotal iiGDP 

iigrowth. iiIslam iiet iial. ii(2013) iifound iithat iienergy iiconsumption iiis iiinfluenced iiby iifinancial 

iidevelopment iiand iieconomic iigrowth iiboth iiin iithe iishort iiand iilong iirun iiin iiMalaysia. iiA iibi-

directional iicausality i i was i i also i i found i i between i i energy i i consumption i i and i i financial 

i i development iiin iithe iilong iirun iiwhile iiit iiruns iifrom iifinancial iidevelopment iito iienergy iiconsumption 

iiin iithe iishort iirun. iiAlso, iipopulation iiexerts iia iisignificant iipositive iiinfluence iion iienergy 

iiconsumption iiin iithe iilong iirun iiwith iiits iiinfluence iifound iito iibe iiinsignificant iiin iithe iishort iirun. 

iiOzturk iiand iiAcaravci ii(2013) iialso iiexamine iilong-run iiand iicausal iianalysis iiof iienergy, iigrowth, 



7 
 

iiopenness iiand iifinancial iidevelopment ii iion ii iicarbon ii iiemissions ii iiin iiTurkey iiusing iiARDL iiand 

iierror iicorrection iibased iiGranger iicausality iitest. iiThey iifound iievidence iiof iishort-run iiunidirectional 

iicausal iirelationship iifrom iifinancial iidevelopment iito iiper iicapita iienergy iiconsumption, iiper iicapita 

iireal iiincome iiand iisquare iiper iicapita iireal iiincome iibetween ii1960 iiand ii2007. iiThey iiinferred iithat 

iiimprovements iiin iithe iifinancial iisector iiwill iiresult iiinto iiincrease iiin iienergy iiconsumption iiand 

iiincome iiin iiTurkey iiin iithe iishort-run. iiAl-Malkawi, iiet i i al ii i i (2012),investigate iithe i i relationship ii 

iibetween ii iifinancial ii i idevelopment ii i iand ii i ieconomic ii iigrowth ii iiin ii iiUAE, ii iithe i i study ii iiapplied ii 

ii(ARDL) iiapproach i i to i i cointegration i i and i i two ii iiindicators ii iito i i examine i i this ii iirelation: i i the 

i i first ii iiis ii iithe i i size i i of i i the i i financial iiintermediaries iisector i i,and iithe iisecond iiindicator i iis iithe 

iiration iiof iithe iicredit iiprovided iito iiprivate iisector i iby iicommercial iibanks ii iias ii iia ii iipercentage ii iiof ii 

iithe i i GDP ii ii.The i i study ii iifound ii iia ii iisignificant ii iinegative ii iirelationship ii iibetween ii iifinancial 

iidevelopment iiand iieconomic iigrowth ii, iialso iithe iiresults iisuggest iia iibidirectional iicausality iibetween 

iithe iitwo iivariables.Kakar iiet iial. ii(2011) iifound iia iisignificant iirelationship iibetween iifinancial 

iidevelopment iiand iienergy iiconsumption iiin iithe iilong-run iifor iiPakistan iiwhile iithe iirelationship iiin 

iithe iishort-run iiwas iiinsignificant iifor iithe iiperiod iiof ii1980-2009 iiusing iithe iicointegration iiand iierror 

iitechniques  ii iias ii iiwell ii iias ii iithe ii iiGranger ii iicausality ii iitest. ii iiThe iiGranger iicausality iiindicates iithat 

iifinancial iidevelopment iidoes iiaffect iienergy iiconsumption. iiDan iiand iiLijun ii(2009) iifound iione 

iidirectional iicausality iifrom iifinancial iidevelopment iito iienergy iiconsumption iiin iitheir iistudy 

iiinvestigating iiChina. 

Despite iithe i i importance iiof i ithe i i topic, i i there i i has i i been i i a i ishortage iiof iiempirical iistudies  

iiexploring iithe iiimpact i i of iifinancial i i development  iiand i i economic i i growth iion i i energy 

i i consumption iiin i ia iisystematic iimanner iiuntil iivery  iirecent  iitimes . i iAnd iigenerally, i ithe 

iiexisting iiempirical i iliterature i i focused  iion i i the iieconomic iigrowth iiand i i energy 

iiconsumption iicontext iiand i i indicators iiof i ifinancial iidevelopment  iiare i i used iias i icontrol 

iivariables  iidue i i to i i the i i omitted i i variable iibias. iiAn iiinteresting iiaspect iiof iithe iiexisting iiliterature 

iiis iithat iithe iirelationship iibetween iienergy iiconsumption iiand iithe iimain iimacroeconomic  i i factors 

iithat  iidetermine  iienergy iiconsumption i iin iiSaudi iiArabia, iimay iidiffer iibetween iishort iirun iiand 

iilong iirun iieven iiwithin iithe iisame iicountry. 

3. Methodology, iiModel, iiand iiData 
 

The i i data i i employed i i in i i this i istudy i i involves i i annual i i time i i series i i for i i Energy iiConsumption 
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ii(EC) i iis i imeasured i ias iikiloton i i (kt) i i of i i oil i i equivalent, i i GDP, i i consumer iiprices i i Index  

ii(CPI), i i POP iirefers iito iitotal i i population. iiAnd iiFinancial iiDevelopment ii(FD) iimeasured iiwith 

iibroad iimoney ii(M2) iias iishare iiof iiGDP iifor i i the1971-2014 iiperiod iiof iiSaudi iiArabia. iiand iiobtained 

iifrom iithe iiWorld iiDevelopment iiIndicators ii(2017). 

Several iieconometric iimethods iiare iiproposed iiin iithe iilast iitwo iidecades. iiThe iimost iicommonly iiused 

iimethods iiinclude iithe iiresidual iibased iiEngle-Granger ii(1987) iitest, iiand iithe iifully iimodified iiOLS 

iiprocedures iiof iiPhillips iiand iiHansen’s ii(1990). iiWith iiregards iito iimultivariate iicointegration, 

iiJohansen ii(1988) iiand iiJohansen iiand iiJuselius ii(1990) iiprocedures iiand iiJohansen’s ii(1996) iifull 

iiinformation iimaximum iilikelihood iiprocedures iiare iiwidely iiused iiin iiempirical iiresearch. 

Autoregressive iidistributed iilag ii(ARDL) iialso iideals iiwith iisingle iicointegration iiand iiis iiintroduced 

iioriginally iiby iiPesaran iiand iiShin ii(1999) iiand iifurther iiextended iiby iiPesaran iiet iial. ii(2001). iiThis 

iimethod iihas iicertain iieconometric iiadvantages iiin iicomparison iito iiother iisingle iicointegration 

iiprocedures. iiFirstly, iiendogeneity iiproblems iiand iiinability i ito i itest i ihypotheses i ion i ithe i iestimated 

i icoefficients i iin i ithe i ilong-run i iassociated i iwith i ithe i iEngle-Granger i imethod iiare iiavoided. 

iiSecondly, iithe iilong iiand iishort-run iiparameters iiof iithe iimodel iiare iiestimated iisimultaneously. 

iiThirdly, iiall iivariables iiare iiassumed iito iibe iiendogenous. iiFourthly, iithe iieconometric iimethodology 

iiis iirelieved iiof iithe iiburden iiof iiestablishing iithe iiorder iiof iiintegration iiamongst iithe iivariables iiand iiof 

iipre-testing iifor iiunit iiroots. iiIn iifact, iiwhereas iiall iiother iimethods iirequire iithat iithe iivariables iiin iia 

iitime-series iiregression iiequation iiare iiintegrated iiof iiorder iione, iii.e., iithe iivariables iiare i i I(1), i i only 

i i that i i of i i Pesaran i i et i i al. i i could i i be i i implemented i i regardless i i of i i whether i i the i i underlying 

i i variables i i are i i I(0), iiI(1), iior iifractionally iiintegrated. iiA iiVector iiAuto iiRegressive ii(VAR) iimodel 

iiwas iiinitially iispecified iiwith iithe iiendogenous iivariables iiof iiEC, iiGDP, iiPOP iiand iiFD, iiand iithe 

iiexogenous iivariable iiof iithe iienergy iiprice. iiConsidering iithat iienergy iiprice iidata iiis iinot iiavailable iifor 

iiSaudi iiAriba, iiwe iiuse iithe iiconsumer iiprice iiindex ii(CPI) iias iia iiproxy iifor iienergy iiprices iifollowing 

iithe iiprevious iistudies iiby iiMahadevan iiand iiAsafu-Adjaye ii[2007] iiand iiSadorsky ii[2010], iiChang 

ii[2015,], iiKomal iiet iial. ii[2015]. iiTo iifind iiout iithe iiimpact iiof iiindependent iivariables iion iidependent 

iivariable iiin iiSaudi iiArabia iimay iibe iiexpressed iias: 

 

 

 ii ii ii iiEC ii= iif(GDP, iiFD,POP,CPI) ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii(1) 
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Log-linear iispecification iiproduces iibetter iiresults iias iicompared iito iisimple iilinear iifunctional iiform iiof 

iimodel ii[see iiCameron ii(1994); iiEhrlich ii(1975, ii1977, ii1996) iifor iidetails]. iiSo, iiin iithis iistudy iiwe iiuse 

iilog-linear iispecification. iiThe iiestimable iiequation iiis iimodeled iias iifollows 

𝐿𝐸𝐶𝑡  ii= ii𝛼 ii+ ii𝛽1LFDt ii+ ii𝛽2  iiLGDPt ii+ ii𝛽2  iiLPOPt ii+ ii𝛽3LCPIt ii+ iit ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii(2) 
 ii 

Where iiGDP iiis iithe iiGross iiDomestic iiProduct iiin iimillions iiUSD); iiconsumer iiprice iiindex ii(CPI) iiand 

iiEnergy iiConsumption ii(EC) i iis i imeasured i ias iikiloton i i (kt) i i of i i oil i i equivalent i i and  iiFinancial 

iiDevelopment ii(FD) iimeasured iiwith iibroad iimoney ii(M2) iias iishare iiof iiGDP iiand iiPOP iirefers iito iitotal 

i i population iiand iiε iiis iierror iiterm.We iiuse iithe iitwo-step iiprocedure iifrom iithe iiEngle iiand iiGranger 

ii(1987) iimodel iito iiexamine iithe iicausal iirelationship iiamong iireal iiGDP, iiEC, iiFD, iiPOP iiand iiCPI. iiIn 

iithe iifirst iistep, iiwe iiexplore iithe iilong-run iirelationships iibetween iithe iivariables. iiIn iithe iisecond iistep, 

iiwe iiemploy iierror-correction iibased iion iiGranger iicausality iimodel iito iitest iicausal iirelationship 

iiamong iivariables iiin iithe iimodel. 

Before iirunning iithe iicausality iitest iithe iivariables iimust iibe iitested iifor iistationarity. iiFor iithis iipurpose, 

iiin iithis iicurrent iistudy iiwe iiuse iithe iiconventional iiADF iitests, iiDickey-Fuller iigeneralized iileast 

iisquare ii(DF-GLS) iide-trending iitest iiproposed iiby iiElliot iiet iial. ii(1996). ii 

 

3.1. iiARDL iiBOUNDS iiTESTS iiFOR iiCOINTEGRATION ii 

 

To iitest iithe iilong-run iiand iishort-run iiinteractions iiamong iithe iivariables iiunder iistudy ii(GDP, iiEC, 

iiFD_GDP, iiPOP iiand iiCPI), iiwe iiapply iithe iiautoregressive iidistributed iilag ii(ARDL) iicointegration 

iitechnique. iiThe iiARDL iicointegration iiapproach iiwas iideveloped iiby iiPesaran iiand iiShin ii(1999) iiand 

iiPesaran iiet iial. ii(2001). iiIt iihas iithree iiadvantages iiin iicomparison iiwith iiother iiprevious iiand iitraditional 

iicointegration iimethods. iiThe iifirst iione iiis iithat iithe iiARDL iidoes iinot iineed iithat iiall iithe iivariables 

iiunder iistudy iimust iibe iiintegrated iiof iithe iisame iiorder iiand iiit iican iibe iiapplied iiwhen iithe iiunderlying 

iivariables iiare iiintegrated iiof iiorder iione, iiorder iizero iior iifractionally iiintegrated. iiThe iisecond 

iiadvantage iiis iithat iithe iiARDL iitest iiis iirelatively iimore iiefficient iiin iithe iicase iiof iismall iiand iifinite 

iisample iidata iisizes. iiThe iilast iiand iithird iiadvantage iiis iithat iiby iiapplying iithe iiARDL iitechnique iiwe 

iiobtain iiunbiased iiestimates iiof iithe iilong-run iimodel ii(Harris iiand iiSollis, ii2003). iiThe iiARDL iimodel 

iifor iithe iilinear iifunctional iispecification iiof iilong-run iirelationship iiamong iigross iidomestic iiproduct 

ii(GDP), iiEC, iiFD ii,POP iiand iiCPI iimay iifollows iias: 
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𝐷𝐸𝐶𝑡=α1+ ∑ 𝛽1𝐷𝐸𝐶𝑡−1
𝑛
𝑖 +∑ 𝛽2

𝑛
𝑖 𝐷𝐹𝐷𝑡−1+∑ 𝛽3

𝑛
𝑖 𝐷𝐺𝐷𝑃𝑡−1+∑ 𝛽4

𝑛
𝑖 𝐷𝐶𝑃𝐼𝑡−1+ ii∑ 𝛽5

𝑛
𝑖 𝐷𝑃𝑂𝑃𝑡−1 

iiδ1𝐸𝐶𝑡−1+ iiδ2𝐹𝐷𝑡−1δ3𝑃𝑂𝑃𝑡−1+δ4𝐺𝐷𝑃𝑡−1+ iiδ5𝐶𝑃𝐼𝑡−1 ii𝜀1𝑡………… ii ii……….. ii(3) 

𝐷𝐺𝐷𝑃𝑡= iiα1+ ∑ 𝛽1𝐷𝐸𝐶𝑡−1
𝑛
𝑖 +∑ 𝛽2

𝑛
𝑖 𝐷𝐹𝐷𝑡−1+∑ 𝛽3

𝑛
𝑖 𝐷𝐺𝐷𝑃𝑡−1+∑ 𝛽4

𝑛
𝑖 𝐷𝐶𝑃𝐼𝑡−1+ ii∑ 𝛽5

𝑛
𝑖 𝐷𝑃𝑂𝑃𝑡−1  

iiδ1𝐸𝐶𝑡−1+ iiδ2𝐹𝐷𝑡−1δ3𝑃𝑂𝑃𝑡−1+δ4𝐺𝐷𝑃𝑡−1+ iiδ5𝐶𝑃𝐼𝑡−1 ii𝜀1𝑡………… ii………… ii(4) 

𝐷𝐹𝐷𝑡= iiα1+ ∑ 𝛽1𝐷𝐸𝐶𝑡−1
𝑛
𝑖 +∑ 𝛽2

𝑛
𝑖 𝐷𝐹𝐷𝑡−1+∑ 𝛽3

𝑛
𝑖 𝐷𝐺𝐷𝑃𝑡−1+∑ 𝛽4

𝑛
𝑖 𝐷𝐶𝑃𝐼𝑡−1+ ii∑ 𝛽5

𝑛
𝑖 𝐷𝑃𝑂𝑃𝑡−1  

iiδ1𝐸𝐶𝑡−1+ iiδ2𝐹𝐷𝑡−1δ3𝑃𝑂𝑃𝑡−1+δ4𝐺𝐷𝑃𝑡−1+ iiδ5𝐶𝑃𝐼𝑡−1 ii𝜀1𝑡………… ii………… ii(5) 

𝐷𝐶𝑃𝐼𝑡= iiα1+ ∑ 𝛽1𝐷𝐸𝐶𝑡−1
𝑛
𝑖 +∑ 𝛽2

𝑛
𝑖 𝐷𝐹𝐷𝑡−1+∑ 𝛽3

𝑛
𝑖 𝐷𝐺𝐷𝑃𝑡−1+∑ 𝛽4

𝑛
𝑖 𝐷𝐶𝑃𝐼𝑡−1+ ii∑ 𝛽5

𝑛
𝑖 𝐷𝑃𝑂𝑃𝑡−1  

iiδ1𝐸𝐶𝑡−1+ iiδ2𝐹𝐷𝑡−1δ3𝑃𝑂𝑃𝑡−1+δ4𝐺𝐷𝑃𝑡−1+ iiδ5𝐶𝑃𝐼𝑡−1 ii𝜀1𝑡………… ii………… ii(6) 

𝐷𝑃𝑂𝑃𝑡= iiα1+ ∑ 𝛽1𝐷𝐸𝐶𝑡−1
𝑛
𝑖 +∑ 𝛽2

𝑛
𝑖 𝐷𝐹𝐷𝑡−1+∑ 𝛽3

𝑛
𝑖 𝐷𝐺𝐷𝑃𝑡−1+∑ 𝛽4

𝑛
𝑖 𝐷𝐶𝑃𝐼𝑡−1+ ii∑ 𝛽5

𝑛
𝑖 𝐷𝑃𝑂𝑃𝑡−1  

iiδ1𝐸𝐶𝑡−1+ iiδ2𝐹𝐷𝑡−1δ3𝑃𝑂𝑃𝑡−1+δ4𝐺𝐷𝑃𝑡−1+ iiδ5𝐶𝑃𝐼𝑡−1 ii𝜀1𝑡………… ii………… ii(7) 

 

Where iiε iiand iiD iiare iithe iiwhite iinoise iiterm iiand iithe iifirst iidifference iioperator iirespectively, 

The iibounds iitest iiis iimainly iibased iion iithe iijoint iiF-statistic iiwhich iiits iiasymptotic iidistribution iiis 

iinon-standard iiunder iithe iinull iihypothesis iiof iino iicointegration. iiThe iifirst iistep iiin iithe iiARDL iibounds 

iiapproach iiis iito iiestimate iithe iifour iiequations ii(3,4,5,6 iiand ii7) iiby iiordinary iileast iisquares ii(OLS). iiThe 

iiestimation iiof iithe iifour iiequations iitests iifor iithe iiexistence iiof iia iilong-run iirelationship iiamong iithe 

iivariables iiby iiconducting iian iiF-test iifor iithe iijoint iisignificance iiof iithe iicoefficients  iiof iithe iilagged 

iilevels iiof iithe iivariables, iii.e., ii 

Null iiHypotheses(H0): iiThere iiis iino iicointegration. 

Alternative iiHypotheses(H1): iiThere iiis iicointegration. 

If iithe iicalculated iiF-statistics iilies iiabove iithe iiupper iilevel iiof iithe iibound iicritical iivalues, iithe iinull iiis 

iirejected, iiindicating iicointegration. iiIf iithe iicalculated iiF-statistics iiis iibelow iithe iiupper iibound 

iicritical iivalues, iiwe iicannot iireject iithe iinull iihypothesis iiof iino iicointegration. iiFinally, iiif iiit iilies 

iibetween iithe iibounds, iia iiconclusive iiinference iicannot iibe iimade iiwithout iiknowing iithe iiorder iiof 

iiintegration iiof iithe iiunderlying iiregressors. iiRecently, iithe iiset iiof iicritical iivalues iifor iithe iilimited iidata 

ii(30 iiobservations iito ii80 iiobservations) iiwere iideveloped iioriginally iiby iiNarayan ii(2005). iiIf iithere iiis 

iian iievidence iiof iilong-run iirelationships ii(cointegration) iibetween iithe iivariables, iithe iisecond iistep iiis 

iito iiestimate iithe iifollowing iilong-run iiand iishort-run iimodels iithat iiare iirepresented iiin iiEquations ii(7) 

iiand ii(8): 

𝐸𝐶𝑡=𝛼1+ ∑ 𝛽1𝐺𝐷𝑃𝑡−1
𝑛
𝑖 +∑ 𝛽2

𝑛1
𝑖 𝐸𝐶𝑡−1+∑ 𝛽3

𝑛2
𝑖 𝐹𝐷𝑡−1+∑ 𝛽4

𝑛3
𝑖 𝐶𝑃𝐼𝑡−1+ ∑ 𝛽5

𝑛4
𝑖 𝑃𝑂𝑃𝑡−1 +  ii𝜀1𝑡  ii ii ii ii-- ii(8) ii ii ii 

 ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii 



11 
 

𝐷𝐸𝐶𝑡=𝛼1+ ∑ 𝛽1𝐷𝐺𝐷𝑃𝑡−1
𝑛
𝑖 + ∑ 𝛽2

𝑛1
𝑖 𝐷𝐸𝐶𝑡−1 + ∑ 𝛽3

𝑛2
𝑖 𝐷𝐹𝐷𝑡−1 + ∑ 𝛽4

𝑛3
𝑖 𝐷𝐶𝑃𝐼𝑡−1  ii + ∑ 𝛽5

𝑛4
𝑖 𝐷𝑃𝑂𝑃𝑡−1 +

 ii  ii ii ii ii𝛿𝐸𝐶𝑇𝑡−1+ ii𝜀2𝑡  ii ii ii ii------- ii ii(9) ii ii ii ii ii ii ii ii ii 
 ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii 
Where ii𝛿  𝑖𝑖is iithe iicoefficient iiof iierror iicorrection iiterm iiECTt-1. iiIt iishows iihow iiquickly iivariables  

iiconverge iito iiequilibrium iiand iiit iishould iihave iia iistatistically iisignificant iiCoefficient iiwith iia 

iinegative iisign. 

The iiorders iiof iithe iiARDL ii(n, iin1, iin2 ii,n3 iiand iin4) iimodel iiin iithe iifour iivariables iiare iiselected iiby 

iiusing iiAIC. iiEquation ii(3) iiis iiestimated iiusing iithe iifollowing iiARDL ii(1, ii1, ii0, ii0,2) iispecification. 

iiThe iiresults iiobtained iiby iinormalizing iion iiEC. 

4. Empirical  Results 

 

TheiiARDLimodelidoesinotirequireiiallivariablesiitoiibeiinonstationaryiioriistationary; 

iihowever, iiit iiis iiimportant iito iiconduct iia iiunit iiroot iitest iito iiensure iithat iinone iiof iithe 

iivariables iiare iistationary iiat iia iisecond iidifference ii(I(2)) iior iibeyond. iiWe, i i therefore, 

i i performed i i the i i ADF ii(see iiDickey iiand iiFuller, ii1981) iiand iiPP iiunit iiroot iitests 

ii(see iiPhillips iiand iiPerron, ii1988) iiin iilevels iiand iifirst iidifferences., iito iidetermine 

iiwhether iithere iiis iia iiunit iiroot iifor iieach iivariable iior iinot, iiThe i i results i i of i i the 

i i ADF i i and i i the i i PP i i tests i i computed i i over i i the i i sample iiperiod iifor iithe 

iilevels iiand iifirst iidifferences iiof iivariables iiwith iiconstant iionly iiand iiwith iiintercept 

iiand iitrend iiare iipresented iiin iiTable ii1.iiGDP iiand iiCPI iiare iistationary iiat iilevels iiI(0), 

iiwhile iiEC iand iiFD iiareiistationary iiatiia iilevel iiwith iithe iiintercept iionly. iiwhile iiPop 

iiisistationaryiatileveliwithinoiiintercept iand iino iitrend. iiSince iithat iithey iiare iistationary 

iiat iidifferent iilevels, iiemploying iithe iiARDL iimodel iiis iiappropriate iifor iithis iistudy. 

iiHowever, iibefore iithis, iithere iiis iia iineed iito iidetermine iithe iioptimal iilag 

iilengthiTheinumberiiofiilagsiwasiiinitiallyiiconsidered,iiandiibothiitheiilagiiselection 

iicriteriaiandilagiexclusioniitestistatisticsiproposeithatiailagiofiorderithreeiisioptimal,iusingithe

iSchwarziInformationiCriteriai(AIC)i whichiisiintuitivelyiapplicableigivenitheismallinumberiof 

iobservations? iLagi3iiisiifound ito ibe itheiioptimal ilagiilengthiifor iour iistudy ii(Table ii2). 
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Table ii1: iiStationarity ii(Unit iiRoot) iiTests iiwith iiADF ii 

Variables ADF iiStatistics PP iiStatistics 

 
 

Level 
First 

Difference 

 

Le
ve
l 

First 

Difference 
LGDP --4.071769I(1) 

-0.526880 

 

 

-0.526880 

 

0.526880 

-0.526880 

 

 

-0.526880 

 

 

0.8758 

0.8758 

 

 

-4.071769 ii ii iiI(1) 

0.8758 

 

 

3.434622 ii ii ii iiI(1) 5.860482 ii iiI(1) 
LEC -1.750534 ii ii ii iiI(0) 

-0.758349 

 

 

-3.107494 iiI(1) -1.677619 ii iiI(0) 5.058489 ii ii ii ii ii iiI(1) 

LFD -2.679230 ii iiI(0) -4.293965 ii ii iiI(1) 

-5.893328 

 

 

-2.333863 ii ii ii ii iiI(0) 4.429338 ii ii ii iiI(1) 

LCPI --3.263249 ii ii iiI(1) -2.335359 ii ii iiI(0) -3.943060 ii ii iiI(1) -2.093049 ii iiI(0) 

LPOP -3.036821 ii iiI(1) -1.287298 ii ii(I(0)  -1.630600 ii ii iiI(0) -3.263249 ii ii iiI(1) 

Source: iiAuthors' i i calculation i i using i i EViews ii9. 

 
Table ii2: iiVAR iiLag iiOrder iiSelection iiCriteria 
VAR iiLag iiOrder iiSelection iiCriteria     

Endogenous iivariables: iiLEC ii     

Exogenous iivariables: iiC iiLGDP iiLFD iiLPOP iiLCPI    

Date: ii07/20/18 ii ii iiTime: ii17:24     

Sample: ii1971 ii2014      

Included iiobservations: ii40     
       

 iiLag LogL LR FPE AIC SC HQ 
       
0  ii29.60246 NA ii  ii0.017134 -1.230123 -1.019013 -1.153792 

1  ii43.69317  ii23.95421  ii0.008913 -1.884659 -1.631327 -1.793062 

2  ii47.18610  ii5.763331  ii0.007879 -2.009305 -1.713751 -1.902442 

3  ii54.20340  ii ii11.22768*  ii ii0.005843*  ii-2.310170*  ii-1.972394*  ii-2.188041* 

4  ii54.31082  ii0.166499  ii0.006124 -2.265541 -1.885543 -2.128146 
       

 ii* iiindicates iilag iiorder iiselected iiby iithe iicriterion    

 iiLR: iisequential iimodified iiLR iitest iistatistic ii(each iitest iiat ii5% iilevel)   

 iiFPE: iiFinal iiprediction iierror     

 iiAIC: iiAkaike iiinformation iicriterion     

 iiSC: iiSchwarz iiinformation iicriterion     

 iiHQ: iiHannan-Quinn iiinformation iicriterion    

       

 iiSource: iiAuthors' i i calculation i i using i i EViews ii9. 

 

After iidetermining iithe iiorder iiof iiintegration, iinext iiwe iiemploy iiARDL iiapproach iito iico-integration 

iito iidetermine iithe iilong iirun iirelationship iiamong iithe iivariables. iiThe iiF-Statistics iitests iithe iijoint iiNull 

iihypothesis iithat iithe iicoefficients iiof iilagged iilevel iivariables iiin iiequation ii(3) iiare iizero. iiTable ii3 

iireports iithe iiresult iiof iithe iicalculated iiF-Statistics. iiThe iibound iitest iievidence iiconfirms iithe iilong iirun 

iirelationship iifor iiequation ii3,4,5,6 iiand ii7 iiwith iiLEC, iiGDP, iiLFD, iiLPOP iiand iiLCPI iias iithe 

iidependent iivariables. iiAs iiin iithese iicases, iithe iicalculated iiF iistatistics iigreater iithan iithe iicritical 

iivalues iiof iithe iiupper iilevel iiof iithe iibound iiat ii5 iiPercent iilevel iiof iisignificance iifor iiequations ii3,4,5,6 

iiand ii7. iiWe iichoose iia iimaximum iilag iiorder iiof ii2 iifor iithe iiconditional iiARDL iivector iierror iicorrection 

iimodel iiby iiusing iithe iiAkaike iiinformation iicriteria ii(AIC). iiThe iicalculated iiF-statistics iiare iireported 

iiin iitable ii3 iiwhen iieach iivariable iiis iiconsidered iias iia iidependent iivariable ii(normalized) iiin iithe 

iiARDL-OLS iiregressions.After i i having iithe iiappropriate iilag i i selection, iiwe iimove iito 
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i i calculate iiF-statistics  iithat i i are iirepor ted  i iin iitable ii3. i i When iiEC i i is i i taken i ias 

i i dependent i ivariable iiand iiGDP, iiFD, iiPOP iiand iiCPI iias i i independent iivariables, iithe 

i iF-statistic iiis ii5.66 ii i ithat  iiis i i greater iithan i ithe i iupper iibounds ii(5.06) iiat ii1 iipercent iilevel 

iiof iisignificant. iiSo, i i we iiconclude  iithat i ithere i i is i i a i i long iirun  i iassociation iiamong iithe 

iivariables. iiWe i i replace iiindependent i i variable iiGDP iiby iimaking iiit i i dependent i i to 

i icheck iiweather  iiEC, iiFD, iiPOP iiand iiCPI iiwill iimake iilong iirun iiassociation. iiResult 

iishows iithat iiF-statistics ii18.18 iithat iiis i i greater iithan i ithe i iupper iibounds iiat ii1 iipercent 

iilevel iiof iisignificant. iiSo, i i we iiconclude  iithat i ithere i i is i i long iirun  i iassociation iiamong iithe 

iivariables. iiSimilarly, i iwhen iiwe iitake  iiFD  iias iia iidependent iivariable iiwe iireject iithe 

iinull iihypotheses  iiof iino iicointegration  iias iiF-statistics  iifound ii12.15. iiwhen iiwe iitake 

iiPOP iias iia iidependent iivariable iiwe iifail iito iireject iithe iinull iihypotheses  iiof iino 

iicointegration  iias iiF-statistics  iifound ii31.76. iiFinally, iiwe iitake iiCPI iias iia iidependent  

iivariable iiwe iireject iithe iinull iihypotheses  iiof iino iicointegration  iias iiF-statistics  iifound 

ii18.55. 

Table ii3: iiResults iifrom iibound iitests ii 
Dependant iivariable ii AIC iilags ii F-statistic Decision 

LEC ii(LGDP, iiLFD, iiLPOP, iiLCPI) 3 5.66 ii i i Cointegration 

LGDP ii(LEC, iiLFD, iiLPOP, iiLCPI) ii 3 18.18  iiCointegration 

LFD ii(LEC, iiLGDP, iiLPOP, iiLCPI) 3 12.15  iiCointegration 

LPOP ii(LEC, iiLFD, iiLGDP, iiLCPI) 3 31.76 
 

Cointegration 

LCPI ii(LEC, iiLFD, iiLGDP, iiLPOP) 3 18.55 Cointegration 

Lower-bound iicritical iivalue iiat ii1% I(0) ii ii ii ii ii ii ii ii ii ii ii3.74 

Upper-bound iicritical iivalue iiat ii1%  iiI(1) ii ii ii ii ii ii ii ii ii ii ii5.06 

Lower iiand iiUpper-bound iicritical iivalues iiare iitaken iifrom iiPesaran iiet iial. ii(2001), iiTable iiCI(ii) iiCase iiII. 

Source: iiAuthors' i i calculation i i using i i EViews ii9. 

To iiestimate iithe iilong-run iiand iiShort-run iielasticities iiresults iiusing iithe iiARDL iiapproach iito 

iicointegration. iiThe iishort-run iiand iilong iirun iifor iiequation ii2 iiare iireported iiin iiTables ii(4). iiThe iitable 

iishows iithat iiECM ii(-1) iinegative iiand iistatistically iisignificant iiLess iithan ii0.05, iimeaning iithat iithere 

iiis iia iiSR iiassociationship. iiThe iicoefficients iiof iiECM iiterms iipresent iithe iispeed iiof iiadjustment iiin iithe 

iilong-run iidue iito iia iishock. iiThe iicoefficients iiof iiECM iiterms iiimply iithat ii23.10% iiof iithe iidisequilibria 

iiin iiEC iiof iithe iiprevious iiyear’s iishock iiadjust iiback iito iithe iilong iirun iiequilibrium iiin iithe iicurrent iiyear. 

iiThe iisecond iipart iiin iitable ii4 iiis iiLong iiRun iiCoefficients: 

LEC= ii3.8571 ii+ ii0.0068*LGDP ii-0.0290*LFD ii-0.2952*LPOP ii+ ii1.1553*LCPI 
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Here iiwe iican iitake iieach iivariable iiindividually iiand iitest iithe iisignificance iias: iiFirst iiI iitalk iiabout 

iiLEC. iiwhere iip-value ii= ii0.000 ii> ii0.05, iimeaning iithat iiLGDP iipositive iicoefficient iiand iistatistically 

iinot iisignificant iito iiexplain iithe iidependent iivariable iiLEC. iiMeaning iithat iiif iiLGDP iiincrease iiby ii1 

iipercent, iithis iiwill iilead iiLEC iito iiincrease iiby iithe iivalue iiof iithe iicoefficient ii0.006771, iimeaning iithat 

iiwe iifail iito iireject iiH0 iias iihypothesized iiby iiH0. iiLCPI iipositive iicoefficient iiand iistatistically iinot 

iisignificant iito iiexplain iithe iidependent iivariable iiLEC. iimeaning iithat iiif iiLCPI iiincrease iiby ii1 iipercent 

iithis iiwill iilead iiLEC iito iiincrease iiby iithe iivalue iiof iithe iicoefficient ii0.4251, iimeaning iithat iiwe iihave 

iithe iievidence iito iiaccept iiH0 iiand iireject iithe iiH1as iihypothesized iiby iiH0. iiWhile iiLFD iip-value iigreater 

iithan ii0.05, iimeaning iithat iiwe iifail iito iireject iiH0, iimeaning iithat iiLFD iihas iinegative iiand iistatistically 

iinot iisignificant iito iiexplain iithe iidependent iivariable iias iihypothesized iiby iiH0. iiSimilarly, iiPOP 

iipositive iicoefficient iiand iistatistically iinot iisignificant iito iiexplain iithe iidependent iivariable iiLEC. iiAll 

iivariables iiare iistatistically iinot iisignificant iito iiexplain iithe iidependent iivariable iiin iithe iilong iirun iionly. 
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Table ii4: iilong-run iiand iishort-run iimodels 
ARDL iiCointegrating iiAnd iiLong iiRun iiForm  

Dependent iiVariable: iiLEC   

Selected iiModel: iiARDL(1, ii1, ii0, ii0, ii2)  

Date: ii07/20/18 ii ii iiTime: ii16:33   

Sample: ii1971 ii2014   

Included iiobservations: ii42   

Cointegrating iiForm 
     

Variable Coefficient Std. iiError t-Statistic Prob. ii ii ii 
     

D(LGDP) 0.435215 0.172593 2.521629 0.0167 

D(LFD) -0.006692 0.063788 -0.104908 0.9171 

D(LPOP) -0.068206 0.074789 -0.911984 0.3684 

D(LCPI) -0.003674 0.460274 -0.007983 0.9937 

D(LCPI(-1)) -0.903020 0.364638 -2.476480 0.0186 

CointEq(-1) -0.231043 0.109477 -2.110424 0.0425 
     

 ii iiLEC ii= ii0.0068*LGDP ii ii-0.0290*LFD ii ii-0.2952*LPOP ii+ ii1.1553*LCPI+ ii3.8571 
     

Long iiRun iiCoefficients 
     

Variable Coefficient Std. iiError t-Statistic Prob. ii ii ii 
     

LGDP 0.006771 0.754404 0.008975 0.9929 

LFD -0.028964 0.288224 -0.100491 0.9206 

LPOP -0.295209 0.432816 -0.682065 0.5000 

LCPI 1.155306 1.430571 0.807584 0.4251 

C 3.857113 16.031786 0.240592 0.8114 
     

Source: iiAuthors' i i calculation  i i using i i EViews ii9. 

 

4.3. iiGranger iiCausality iiTest 

Having i i determined i i the i i presence i i of i i cointegration i i for i i the i i models. iiwe i i estimate 

i i the iishort-run iiand iilong-run iicausality. ii(Table iiA1 iiAppendix) iipresents iithe iiresults iiof iithe 

iicausal iirelationship iibetween iienergy iiconsumption iiand iifinancial iidevelopment. iiThe iiresults 

iiclearly iihighlight iithe iifact iithat iithere iiis iilong iirun iicausal iirelationship iibetween iiLCPI iiand ii 

iiECM iibetween iiLFD iiand iiECM ii.However, iiin iithe iishort iirun, iithe iiThere iiis iian iievidence iiof iitwo-

way iiGranger iicausality iifrom iiLFD iito iiLCPI iiand iiweak iitwo-way iiGranger iicausalities iibetween 

iiLGDP iiand iiLEC iiand iifrom iiLGDP iito iiLFD iiat ii10 iipercent iilevel iiof iisignificant. iiThere iiis iian 

iievidence iiof iione-way iibetween iiLCPI iiand iiLEC iiand iibetween iiLFD iiand iiLEC iiand iibetween 

iiLPOP iiand iiLFD ii ii 
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 ii4.4. iiStability iiTest ii ii ii ii 
 

Pasaran iiand iiPasaran(1997) iiadvocated iiimplementing iia iiresidual iistability iitest iiafter iiusing iithe 

iierror iicorrection iimodel. iiThis iitest i iis iiknown iias iia iicumulative iisum iiof iirecursive iiresiduals 

ii(CUSUM) iiand i ia iicumulative iisum iiof iisquares iiof iirecursive iiresidual ii(CUSUMSQ). iiIf iithe 

iiCUSUM iiand iiCUSUMSQ iistatistics iilie iibetween iithe iilower iiand iiupper iicritical iibounds iiat iithe 

iifive iipercent iisignificance iilevel, iithen iithe iinull iihypotheses iiof iiall iicoefficients iiin iithe iigiven 

iiregression iiare iistable.The iishort iirun iistability iiof iithe iimodel iiwas iitested iiusing iiA iicumulative iisum 

ii(CUSUM) iitest iiand iicumulative iisum iisquare ii(CUSUMSQ) iiof iithe iiARDL iimodels iiare iigiven 

i i below. i i The iitest i iare iiconducted iito iiensure iithe iistability iiof iithe iimodels, iias iishown iiin ii(Figures ii1 

iiand ii2). iiAll iitests iiremained iiwithin iithe iicritical iiboundaries iiof ii5 iipercent iiand iiindicated iithat iithe iimodel 

iiis iistable. 

ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii iiiiFigure ii1: iiPlot iiof iiCumulative iiSum iiof iiRecursive iiResiduals 
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4.5. iiDiagnostic iiTests ii 

Diagnostic iitests iiwere iiconducted iito i icheck i ifor i iSerial i i Correlation i i LM i i test, 

iiHeteroskedasticity, i i ARCH i i & iiWhite iitest i iwere iiadopted. iiThe iiempirical iievidence iishows iithat 

iithere iiis iiserial iicorrelation iiexists, iiresidual iiterm iiis iinormally iidistributed, iiautoregressive 

iiconditional iiheteroskedasticity, iiand iithe iinull iiof iihomoscedasticity iitest iiARCH iiis iinot iirejected. 

iiTable ii5. Ii 

 

 

 

 

Table ii5: iiDiagnostic iiTests 

Model ii(1) iiARDL ii(1, ii0, ii0, ii2)    

 ii ii ii ii ii ii iiNull iiHypotheses ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii 

ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii ii 
Statistics sig ii ii ii ii ii ii ii ii Decision 

There iiis iino iiserial iicorrelation iiin iithe iiresidual 

ii ii ii ii ii ii ii ii ii ii ii 
 

χ2 ii= ii0.694634 
 
 

0.8745 fail iito iireject iiH0 

There iiis iino iiautoregressive iiconditional 

iiheteroscedasticity 
χ2 ii=9.297302 0.3178 fail iito iireject iiH0 

 

Normal iidistribution JB=0.8903 06407 fail iito iireject iiH0 

Heteroskedasticity iiTest: iiARCH χ2=7.223983 0.0651 fail iito iireject iiH0 

Source: iiAuthors' i i calculation  i i using i i EViews ii9 

 

5. Conclusions and Policy Implications 
 

The iipresent iistudy iithe iieffect iiof iiFinancial iiDevelopment iion iienergy iiconsumption iiin iiSaudi iiArabia 

iiduring iithe iiperiod ii1971-2014, iiimplements iiautoregressive iidistributive iilag iimodel ii(ARDL) iito 

iicointegration iiand iithe iiGranger iicausality iitest iiwithin iiVECM iito iiinvestigate iithe iilong iirun iiand 

iishort iirun iirelationship iiamong iithe iivariables iiand iithe iidirection iiof iicausality iiand iithe iibehavior iiof 

iiforcing iivariables iion iienergy iiconsumption. 

The iiresults iibased iion iitime iiseries iidata iifrom ii1971 iito ii2014 iiconfirm iicointegration iiamong iithese 

iiseries. iiThe iieffect iiof iiLGDP iipositive iicoefficient iiand iistatistically iinot iisignificant iito iiexplain iithe 

iidependent iivariable iiLEC iiand iiLCPI iipositive iicoefficient iiand iistatistically iinot iisignificant iiLFD iihas 

iinegative iiand iistatistically iinot iisignificant iito iiexplain iithe iidependent iivariableSimilarly, iiPOP 
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iipositive iicoefficient iiand iistatistically iinot iisignificant iito iiexplain iithe iidependent iivariable iiLEC. iiAll 

iivariables iiare iistatistically iinot iisignificant iito iiexplain iithe iidependent iivariable iiin iithe iilong iirun iionly. 

The iiresults iiclearly iihighlight iithe iifact iithat iithere iiis iilong iirun iicausal iirelationship iibetween iiLCPI 

iiand ii iiECM iibetween iiLFD iiand iiECM ii.However, iiin iithe iishort iirun, iithe iiThere iiis iian iievidence iiof 

iitwo-way iiGranger iicausality iifrom iiLFD iito iiLCPI iiand iiweak iitwo-way iiGranger iicausalities iibetween 

iiLGDP iiand iiLEC iiand iifrom iiLGDP iito iiLFD iiat ii10 iipercent iilevel iiof iisignificant. iiThere iiis iian 

iievidence iiof iione-way iibetween iiLCPI iiand iiLEC iiand iibetween iiLFD iiand iiLEC iiand iibetween iiLPOP 

iiand iiLFD ii ii 

The iieconomic iigrowth iiliterature iiemphasizes iithe iiimportance iiof iifinancial iidevelopment iion 

iieconomic iiprosperity. iiAmong iiothers, iian iiaim iiof iithe iienergy iiliterature iiis iito iiexamine iithe 

iirelationship iibetween iifinancial iidevelopment iiand iienergy iiconsumption. iiThe iiempirical iimodels 

iiused iihere iifit iithe iidata iireasonably iiwell iiand iipass iiall iidiagnostic iitests iiwere iiconducted iito i icheck 

i ifor i iSerial i i Correlation i i LM i i test, iiHeteroskedasticity, i i ARCH i i & iiWhite iitest i iwere iiadopted. 

iiThe iiempirical iievidence iishows iithat iino iiserial iicorrelation iiexists, iithe iiresidual iiterm iiis iinormally 

iidistributed, iiautoregressive iiconditional iiheteroskedasticity, iiand iithe iinull iiof iihomoscedasticity iitest 

iiARCH iiis iinot iirejected. iiThe iiresults iishow iithat iifinancial iidevelopment iimeasured iiby iimoney 

iisupply ii(M2) iias iishare iiof iiGDP. iiand i ihence iithe iiparameters iido i inot i isuffer i ifrom iiany iistructural 

iiinstability iiover iithe iitime iiof iithe iistudy. 
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APPENDIX 
 

Table iiA1: iishort iirun iiand iilong iirun iiGranger iiCausality iitest 

Pairwise iiGranger iiCausality iiTests 

Date: ii07/20/18 ii ii iiTime: ii16:38 

Sample: ii1971 ii2014  

Lags: ii4   
    

 iiNull iiHypothesis: Obs F-Statistic Prob. ii 
    

 iiLCPI iidoes iinot iiGranger iiCause iiLEC  ii40  ii4.45413 0.0058 

 iiLEC iidoes iinot iiGranger iiCause iiLCPI  ii1.39448 0.2588 
    

 iiLFD iidoes iinot iiGranger iiCause iiLEC  ii40  ii4.05960 0.0092 

 iiLEC iidoes iinot iiGranger iiCause iiLFD  ii1.11234 0.3684 
    

 iiLGDP iidoes iinot iiGranger iiCause iiLEC  ii40  ii2.14495 0.0988 

 iiLEC iidoes iinot iiGranger iiCause iiLGDP  ii2.22513 0.0891 
    

 iiLPOP iidoes iinot iiGranger iiCause iiLEC  ii40  ii0.79319 0.5386 

 iiLEC iidoes iinot iiGranger iiCause iiLPOP  ii0.82933 0.5168 
    

 iiECM iidoes iinot iiGranger iiCause iiLEC  ii40  ii3.09507 0.0297 

 iiLEC iidoes iinot iiGranger iiCause iiECM  ii2.11885 0.1022 
    

 iiLFD iidoes iinot iiGranger iiCause iiLCPI  ii40  ii3.37961 0.0209 

 iiLCPI iidoes iinot iiGranger iiCause iiLFD  ii4.30324 0.0070 
    

 iiLGDP iidoes iinot iiGranger iiCause iiLCPI  ii40  ii0.34400 0.8461 

 iiLCPI iidoes iinot iiGranger iiCause iiLGDP  ii2.31972 0.0790 
    

 iiLPOP iidoes iinot iiGranger iiCause iiLCPI  ii40  ii1.24919 0.3109 

 iiLCPI iidoes iinot iiGranger iiCause iiLPOP  ii0.90938 0.4707 
    

 iiECM iidoes iinot iiGranger iiCause iiLCPI  ii40  ii1.12887 0.3610 

 iiLCPI iidoes iinot iiGranger iiCause iiECM  ii3.38926 0.0207 
    

 iiLGDP iidoes iinot iiGranger iiCause iiLFD  ii40  ii2.25856 0.0854 

 iiLFD iidoes iinot iiGranger iiCause iiLGDP  ii2.26452 0.0847 
    

 iiLPOP iidoes iinot iiGranger iiCause iiLFD  ii40  ii3.86005 0.0117 

 iiLFD iidoes iinot iiGranger iiCause iiLPOP  ii0.97974 0.4328 
    

 iiECM iidoes iinot iiGranger iiCause iiLFD  ii40  ii1.29105 0.2949 

 iiLFD iidoes iinot iiGranger iiCause iiECM  ii3.57968 0.0164 
    

 iiLPOP iidoes iinot iiGranger iiCause iiLGDP  ii40  ii1.61195 0.1961 

 iiLGDP iidoes iinot iiGranger iiCause iiLPOP  ii0.56636 0.6889 
    

 iiECM iidoes iinot iiGranger iiCause iiLGDP  ii40  ii1.65870 0.1847 

 iiLGDP iidoes iinot iiGranger iiCause iiECM  ii2.25866 0.0854 
    

 iiECM iidoes iinot iiGranger iiCause iiLPOP  ii40  ii0.20131 0.9357 

 iiLPOP iidoes iinot iiGranger iiCause iiECM  ii0.47537 0.7535 
    

Source: iiAuthors' i i calculation  i i using i i EViews ii9 
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