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IntroductionIntroduction
�� MostMost developingdeveloping countriescountries electricityelectricity marketmarket isis currentlycurrently

undergoingundergoing aa restructuringrestructuring andand liberalizationliberalization processprocess whichwhich isis atat
variousvarious stagesstages ofof completioncompletion.. TheThe ultimateultimate objectiveobjective ofof thisthis
processprocess asas inin manymany developeddeveloped countriescountries wherewhere thisthis hashas beenbeen
achievedachieved isis thethe creationcreation ofof anan internalinternal competitivecompetitive electricityelectricity
marketmarket.. ThisThis complexcomplex trajectorytrajectory cancan onlyonly bebe completedcompleted whenwhen
efficiencyefficiency increasesincreases inin thethe powerpower supplysupply chainchain areare
accomplished,accomplished, whilewhile safeguardingsafeguarding securitysecurity ofof supplysupply.. InIn addition,addition,
itit necessitatesnecessitates severesevere reformsreforms suchsuch asas allocativeallocative changeschanges inin
propertyproperty rights,rights, forfor nationalnational regulatoryregulatory authorities,authorities, networknetwork andand
transmissiontransmission operators,operators, thethe powerpower producers,producers, wholesalers,wholesalers,
consumersconsumers andand otherother marketmarket participantsparticipants inin anyany reformingreformingconsumersconsumers andand otherother marketmarket participantsparticipants inin anyany reformingreforming
countrycountry..

�� TheThe continuingcontinuing academicacademic debatedebate inin liberalizationliberalization andand privatizationprivatization
theory,theory, regardingregarding industriesindustries thatthat areare ofof vitalvital importanceimportance forfor thethe
socialsocial welfarewelfare inin anan economy,economy, andand involveinvolve publicpublic good,good, suchsuch asas
electricityelectricity ,, centrescentres aroundaround thethe properproper levellevel ofof governmentgovernment
regulationregulation inin aa marketmarket economyeconomy.. ItIt alsoalso centrescentres onon thethe levellevel ofof
efficiencyefficiency gainsgains byby thethe choicechoice ofof governancegovernance structurestructure..

�� ThisThis paperpaper isis structuredstructured asas followsfollows:: InIn sectionsection 22,, wewe givegive somesome
operationaloperational definitionsdefinitions ofof economiceconomic efficiencyefficiency andand analyzeanalyze types,types,
sectionsection 33 discussesdiscusses economiceconomic efficiencyefficiency andand securitysecurity ofof electricityelectricity
supplysupply whilewhile sectionsection 44 lookslooks atat issuesissues ofof efficiencyefficiency inin NigerianNigerian
electricityelectricity marketmarket..



Economic Efficiency and Economic Efficiency and 
measurementmeasurement
�� EconomicEconomic efficiencyefficiency isis usedused toto relaterelate toto aa numbernumber ofof

relatedrelated conceptsconcepts.. ItIt cancan bebe defineddefined asas thethe usingusing ofof
resourcesresources inin suchsuch aa wayway asas toto maximizemaximize thethe productionproduction ofof
goodsgoods andand servicesservices.. OneOne economiceconomic systemsystem isis saidsaid toto bebe
moremore efficientefficient thanthan anotheranother (in(in relativerelative terms)terms) ifif itit cancan
provideprovide moremore goodsgoods andand servicesservices forfor societysociety withoutwithout usingusing
moremore resourcesresources..

�� InIn absoluteabsolute terms,terms, aa systemsystem cancan bebe saidsaid toto bebe
economicallyeconomically efficientefficient ifif::

�� InIn absoluteabsolute terms,terms, aa systemsystem cancan bebe saidsaid toto bebe
economicallyeconomically efficientefficient ifif::

�� NoNo oneone cancan bebe mademade betterbetter offoff withoutwithout makingmaking someonesomeone
elseelse worseworse offoff..

�� MoreMore outputoutput cancan bebe obtainedobtained withoutwithout increasingincreasing thethe
amountamount ofof inputsinputs..

�� ProductionProduction proceedsproceeds atat thethe lowestlowest possiblepossible perper unitunit costcost..

�� TheThe theorytheory ofof economiceconomic efficiencyefficiency isis basedbased onon twotwo strainsstrains
ofof economiceconomic thoughts,thoughts, whichwhich respectively,respectively, emphasizedemphasized ((11))
thethe distortionsdistortions createdcreated byby governmentsgovernments (and(and reducedreduced
byby decreasingdecreasing governmentgovernment involvement)involvement);; andand ((22)) thethe
distortionsdistortions createdcreated byby marketsmarkets (and(and reducedreduced byby
increasingincreasing governmentgovernment involvement)involvement)..



THEORY OF SECOND BESTTHEORY OF SECOND BEST

�� MicroMicro economiceconomic reformsreforms (as(as beingbeing witnessedwitnessed inin thethe
powerpower sector)sector) areare policiespolicies thatthat aimaim toto reducereduce
economiceconomic distortionsdistortions viavia deregulationderegulation andand increaseincrease
economiceconomic efficencyefficency.. However,However, therethere isis nono clearclear
theoreticaltheoretical basisbasis forfor thethe beliefbelief thatthat removingremoving aa
marketmarket distortiondistortion willwill alwaysalways increaseincrease economiceconomic
efficiencyefficiency.. TheThe theorytheory ofof thethe ‘second‘second Best’Best’ statesstates
thatthat ‘‘ifif therethere isis somesome unavoidableunavoidable marketmarket
distortiondistortion inin oneone sector,sector, aa movemove towardstowards greatergreaterdistortiondistortion inin oneone sector,sector, aa movemove towardstowards greatergreater
marketmarket perfectionperfection inin anotheranother sectorsector maymay actuallyactually
decreasedecrease efficiency”efficiency”.. ForFor example,example, ifif therethere isis aa
distortiondistortion inin oiloil andand gasgas sector,sector, whichwhich isis viewedviewed asas
unavoidable,unavoidable, aa movemove towardstowards marketmarket perfectionperfection inin
thethe electricityelectricity sectorsector maymay onlyonly leadlead toto inefficiencyinefficiency;;
sincesince oiloil andand gasgas complementcomplement electricityelectricity supplysupply..



TypesTypes of Economic Efficiencyof Economic Efficiency

�� There are several types   and criteria for measuring There are several types   and criteria for measuring 
economic efficiency, these include:economic efficiency, these include:

�� Pareto efficiencyPareto efficiency
�� KaldorKaldor--Hicks efficiencyHicks efficiency
�� xx--efficiencyefficiency
�� Allocative efficiencyAllocative efficiency

Productive EfficiencyProductive Efficiency�� Productive EfficiencyProductive Efficiency
�� Optimization of social welfare functionOptimization of social welfare function
�� Utility maximizationUtility maximization
�� We will look at the main thrust of three of these We will look at the main thrust of three of these 

criteria in relation to electricity economics viz, criteria in relation to electricity economics viz, 
productive efficiency allocative efficiency and xproductive efficiency allocative efficiency and x--
efficiency efficiency 



Productive efficiency and Productive efficiency and 
security of Electricity Supplysecurity of Electricity Supply

�� FirmsFirms areare assumedassumed toto bebe internallyinternally efficientefficient andand produceproduce
maximummaximum outputoutput forfor aa givengiven setset ofof inputinput variablesvariables andand thereforetherefore
minimizeminimize productionproduction costcost.. ThereThere areare twotwo sourcessources ofof productiveproductive
efficiencyefficiency vizviz –– technicaltechnical andand allocativeallocative efficencyefficency..

�� TechnicalTechnical efficiencyefficiency:: firmsfirms areare assumedassumed toto bebe technicaltechnical
inin-- efficientefficient whenwhen theythey useuse moremore inputsinputs thanthan neededneeded forfor aa certaincertain
amountamount ofof outputoutput andand efficientefficient whenwhen aa certaincertain capitalcapital –– labourlabour
combinationcombination isis onon thethe bestbest practicepractice isoguantisoguant..

�� AllocativeAllocative EfficiencyEfficiency:: AllocativeAllocative efficiencyefficiency graspsgrasps thethe�� AllocativeAllocative EfficiencyEfficiency:: AllocativeAllocative efficiencyefficiency graspsgrasps thethe
inefficiencyinefficiency arisingarising fromfrom technicaltechnical efficientefficient capitalcapital--labourlabour
combinationscombinations givengiven outputoutput pricesprices.. ThisThis typetype ofof efficiencyefficiency isis
reachedreached whenwhen thethe valuevalue thatthat consumersconsumers placeplace onon aa goodgood oror
serviceservice (reflected(reflected inin thethe priceprice theythey areare willingwilling toto pay)pay) equalsequals thethe
productionproduction cost,cost, herebyhereby satisfyingsatisfying thethe conditioncondition thatthat thethe priceprice
equalsequals marginalmarginal costcost..

�� XX--efficiencyefficiency:: IsIs basedbased oror rootedrooted inin thethe internalinternal operationoperation ofof
thethe firmfirm.. AccordingAccording toto LeibensteinLeibenstein whowho propoundedpropounded thethe theorytheory inin
19661966,, thisthis typetype ofof efficiencyefficiency stemsstems fromfrom substantialsubstantial gainsgains fromfrom
sourcessources suchsuch asas motivationmotivation ofof decisiondecision makers,makers, withinwithin thethe firmfirm toto
useuse inputsinputs optimally,optimally, andand rere--organizationorganization ofof materialsmaterials handlinghandling..



Monitoring Economic Monitoring Economic 
EfficiencyEfficiency

�� EconomicEconomic efficiencyefficiency couldcould bebe
monitoredmonitored byby
�� identifyingidentifying thethe indicators,indicators, suchsuch asas thethe

marginalmarginal costcost functionfunction ofof aa powerpower
generator,generator, whichwhich areare knownknown toto bebe highlyhighly
dependentdependent onon thethe rawraw materialmaterial usedused (in(independentdependent onon thethe rawraw materialmaterial usedused (in(in
particularparticular thethe fuelfuel priceprice andand conversionconversion
efficiencyefficiency curve),curve),

�� thethe levellevel ofof reservereserve capacitycapacity oror powerpower
priceprice levelslevels..

�� AA simplesimple measuremeasure ofof allocativeallocative
efficiency,efficiency, thatthat usesuses pricesprices andand volumesvolumes
onon thethe balancingbalancing marketmarket toto monitormonitor
economiceconomic efficiencyefficiency gainsgains havehave beenbeen
introducedintroduced..



Security of Supply of Security of Supply of 
ElectricityElectricity

�� LongLong--term availability of primary fuel term availability of primary fuel 
supply.supply.

�� Security of a reliable power generation Security of a reliable power generation 
and distribution chainand distribution chain

�� These will much depend on the These will much depend on the 
power/energy portfolio mix.power/energy portfolio mix.
These will much depend on the These will much depend on the 
power/energy portfolio mix.power/energy portfolio mix.

�� Security of supply is defined as the Security of supply is defined as the 
extent of continuity of power supply on extent of continuity of power supply on 
midmid--long term (two to seven years) long term (two to seven years) 
determined by investment in production determined by investment in production 
capacity, electricity consumption and its capacity, electricity consumption and its 
demand demand ––supply matching mechanisms. supply matching mechanisms. 



Monitoring IndicatorsMonitoring Indicators

�� TheThe expertsexperts claimclaim thatthat qualityquality ofof monitoringmonitoring
thethe levellevel ofof securitysecurity ofof supplysupply shouldshould bebe
preferablypreferably basedbased onon aa selectionselection ofof setset ofof
indicatorsindicators;; whichwhich maymay leadlead toto newnew insightsinsights
inin thethe currentcurrent levellevel ofof securitysecurity ofof supplysupply inin
nearnear futurefuture (e(e..gg probabilityprobability ofof fallfall outs)outs)..
TheThe rankedranked setssets ofof indicatorsindicators areare::TheThe rankedranked setssets ofof indicatorsindicators areare::

�� ValidityValidity –– doesdoes aa changechange inin indicatorindicator
automaticallyautomatically implyimply aa changechange inin thethe
securitysecurity ofof supply?supply?

�� AvailabilityAvailability andand reliabilityreliability ofof requiredrequired
datadata

�� TheThe signalingsignaling valuevalue –– indictorindictor shouldshould
preferablypreferably provideprovide insightsinsights twotwo toto sevenseven
yearsyears ahead,ahead, soso thatthat extensionextension ofof capacitycapacity
cancan bebe realizedrealized..



Electricity productivity and Electricity productivity and 
EfficiencyEfficiency
�� ForFor effectiveeffective analysisanalysis ofof economiceconomic efficiencyefficiency inin electricityelectricity

use,use, wewe mustmust analyzeanalyze thethe electricityelectricity demanddemand patternspatterns andand
electricityelectricity productivityproductivity oror aa givengiven economy,economy, especiallyespecially
basedbased onon thethe impactimpact ofof anyany improvementsimprovements..
�� ElectricityElectricity productivityproductivity ofof anan economyeconomy isis defineddefined herehere asas thethe

ratioratio ofof thethe electricityelectricity consumedconsumed toto thethe grossgross domesticdomestic
productproduct (GDP)(GDP) inin nairanaira perper kilokilo wattwatt hourhour..

�� ItIt isis thethe inverseinverse ofof thethe electricityelectricity intensityintensity ofof thethe economy,economy,
defineddefined asas thethe kilowattkilowatt hourshours consumedconsumed perper nairanaira ofof GDPGDP..defineddefined asas thethe kilowattkilowatt hourshours consumedconsumed perper nairanaira ofof GDPGDP..

�� TheThe electricityelectricity productivityproductivity ofof thethe economyeconomy whichwhich isis thethe GDPGDP
producedproduced perper kilowattkilowatt--hourhour consumedconsumed isis anan aggregateaggregate
indicator,indicator, andand reflectsreflects thethe technologicaltechnological efficiencyefficiency ofof
electricityelectricity useuse..

�� AA relativerelative shiftshift inin outputoutput fromfrom electricityelectricity intensiveintensive activitiesactivities
suchsuch asas smelting,smelting, toto generalgeneral manufacturingmanufacturing oror servicesservices willwill
causecause electricityelectricity productivityproductivity (and(and hencehence efficiency)efficiency) toto
increaseincrease..



Issues of Economic Efficiency Issues of Economic Efficiency 
in Nigeria Power Marketin Nigeria Power Market

�� TheThe motivationmotivation forfor electricityelectricity reformreform inin
NigeriaNigeria asas inin mostmost developingdeveloping andand
transitiontransition countriescountries hashas beenbeen toto improveimprove
thethe economiceconomic andand financialfinancial performanceperformance ofof
thethe subsub--sectorsector whichwhich mustmust bebe balancedbalanced
withwith improvedimproved welfarewelfare ofof thethe consumersconsumers..
ManyMany governmentsgovernments areare nono longerlonger willingwilling totoManyMany governmentsgovernments areare nono longerlonger willingwilling toto
supportsupport thethe burdenburden ofof inefficiencyinefficiency ofof thethe
subsub--sector,sector, markedmarked byby
�� highhigh subsidies,subsidies,
�� lowlow serviceservice quality,quality,
�� nonnon collectioncollection ofof rates,rates,
�� highhigh networknetwork losseslosses andand
�� poorpoor serviceservice coveragecoverage..



Comparison of Dutch Electricity Comparison of Dutch Electricity 
Reforms and Nigerian ReformsReforms and Nigerian Reforms

�� NetherlandsNetherlands hashas oneone ofof thethe mostmost efficientefficient
electricityelectricity powerpower systemssystems inin EuropeEurope..
NigeriaNigeria inin contrastcontrast hashas oneone ofof thethe worstworst
powerpower systemssystems inin subsub--saharansaharan AfricaAfrica.. BothBoth
areare inin reformingreforming processprocess..

WhileWhile internalinternal marketmarket reformreform ofof thethe DutchDutch�� WhileWhile internalinternal marketmarket reformreform ofof thethe DutchDutch
powerpower marketmarket effectivelyeffectively startedstarted inin 20032003,,
thatthat ofof NigeriaNigeria startedstarted inin 20052005..

�� TheThe modelsmodels ofof DutchDutch wholesalewholesale powerpower
marketsmarkets andand thatthat ofof NigeriaNigeria areare shownshown inin
FigFig 11..



Dutch Reform 2003Dutch Reform 2003 Nigerian Reform 2005Nigerian Reform 2005
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Fig. 1 Dutch and Nigerian Reformed Power Market Compared.

Tenne T was establish for the Dutch Power Market to ensure that a
competitive internal market is established, in which prices are
determined by supply and demand, and that economic efficiency and
continuity of supply would be guaranteed.



Issues of TransmissionIssues of Transmission

�� TenneTenne T,T, isis alsoalso aa naturalnatural independentindependent transmissiontransmission
operator,operator, responsibleresponsible forfor connectingconnecting allall gridsgrids..
TenneTenne T,T, alsoalso monitorsmonitors thethe reliabilityreliability (eg(eg..
Maintenance),Maintenance), andand continuitycontinuity ofof supplysupply.. TheThe
equivalentequivalent ofof TenneTenne II DutchDutch isis thethe NERCNERC ofof NigeriaNigeria..
NERCNERC isis chargedcharged withwith allall thethe aboveabove functionsfunctions ofof
TenneTenne T,T, butbut II dodo notnot thinkthink itit isis responsibleresponsible forfor
transmission,transmission, andand connectingconnecting allall gridsgrids.. HowHowtransmission,transmission, andand connectingconnecting allall gridsgrids.. HowHow
independentindependent andand nationalisticnationalistic isis thatthat singularsingular
companycompany thatthat wouldwould transmittransmit thethe generatedgenerated powerpower
inin Nigeria)Nigeria) EfficiencyEfficiency maymay bebe compromisedcompromised ifif carecare isis
notnot takentaken toto properlyproperly definedefine andand alignalign thethe rolesroles ofof
thethe transmissiontransmission companycompany withwith thosethose ofof othersothers inin
generationgeneration andand distributiondistribution..



Issues of Derivative MarketIssues of Derivative Market

�� TheThe DutchDutch derivativederivative marketsmarkets andand
AmsterdamAmsterdam PowerPower ExchangeExchange (APX)(APX) areare
otherother independentindependent companiescompanies producingproducing
andand supplyingsupplying power,power, mainlymainly fromfrom otherother
sourcessources ofof energyenergy apartapart fromfrom gas,gas, thethe
majormajor sourcesource ofof DutchDutch powerpower generationgeneration..

ItIt isis notnot yetyet clearclear whichwhich companiescompanies wouldwould�� ItIt isis notnot yetyet clearclear whichwhich companiescompanies wouldwould
generategenerate powerpower fromfrom otherother sourcessources ofof
energyenergy suchsuch asas coal,coal, solar,solar, biomassbiomass andand
windwind andand eveneven nuclear,nuclear, toto complementcomplement ourour
hydrohydro andand geogeo thermalthermal beingbeing thethe onlyonly
exploitedexploited sourcessources..

�� MuchMuch asas wewe knowknow whatwhat ourour electricityelectricity
supplysupply mixmix wouldwould likelylikely bebe inin thethe nextnext 2020
years,years, howhow andand fromfrom wherewhere itit willwill comecome isis
largelylargely notnot knownknown..



Issues of Balancing MarketIssues of Balancing Market

�� TenneTenne T,T, DutchDutch managesmanages aa balancingbalancing market,market, whichwhich areare
companiescompanies obligedobliged toto offeroffer reservereserve powerpower toto thethe market,market,
calledcalled programmeprogramme –– responsibleresponsible (PR)(PR) companiescompanies.. PRPR
companiescompanies havehave moremore thanthan 6060mwmw capacitycapacity supplysupply powerpower..
WithWith thisthis TenneTenne TT managesmanages powerpower flowsflows onon thethe gridgrid andand
activelyactively respondsresponds toto possiblepossible totaltotal powerpower deficitdeficit oror surplussurplus
inin aa 1515 minutesminutes basisbasis..

�� BalancingBalancing marketmarket Companies’Companies’ arrangementarrangement isis notnot foundfound
inin thethe NigerianNigerian marketmarket reformreform arrangementarrangement.. IssuesIssues ofof

�� BalancingBalancing marketmarket Companies’Companies’ arrangementarrangement isis notnot foundfound
inin thethe NigerianNigerian marketmarket reformreform arrangementarrangement.. IssuesIssues ofof
balancingbalancing marketmarket mustmust bebe designeddesigned andand incorporatedincorporated inin
NigerianNigerian PowerPower MarketMarket ifif efficiencyefficiency isis toto bebe guaranteedguaranteed..

�� NigeriaNigeria inin anan attemptattempt toto mitigatemitigate energyenergy supplysupply challengeschallenges
andand enhanceenhance efficiencyefficiency hashas approvedapproved thethe establishmentestablishment
ofof aa NationalNational CentreCentre forfor EnergyEnergy EfficiencyEfficiency andand
conservation,conservation, toto operateoperate underunder thethe auspicesauspices ofof thethe EnergyEnergy
CommissionCommission ofof NigeriaNigeria.. HowHow efficientefficient thisthis proposedproposed
efficiencyefficiency centrecentre willwill bebe inin tacklingtackling issuesissues andand challengeschallenges
ofof efficiencyefficiency inin thethe powerpower marketmarket underunder reformreform isis yetyet
unknownunknown..



Conclusion:Conclusion:

�� ReformsReforms frofro efficiencyefficiency inin developingdeveloping
countriescountries powerpower marketmarket mustmust bebe totaltotal
andand followfollow thethe bestbest practicespractices ofof
countriescountries withwith successsuccess storiesstories.. ForFor
NigeriaNigeria toto achieveachieve economiceconomicNigeriaNigeria toto achieveachieve economiceconomic
efficiencyefficiency inin reformingreforming herher powerpower
market,market, issueissue ofof transmissiontransmission andand
gridgrid management,management, developmentdevelopment ofof
derivativederivative marketsmarkets andand marketmarket
balancingbalancing mustmust bebe criticallycritically
addressedaddressed..


