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上ご専＝C三＊－C＊♯（≧0）‥ん肌＝血eわメ／血血南郷cf即騨（6）   

BasedontherelationshipdescribedbyEQ（3），（5）and  

（6），the actualcost（C）can be decomposedinto three  

lossesandtheminimumcost（C：掴）：  

C。＝震＋Cニ＝㍍＋エご＋Cヰ＝㍍＋だ＋だ＋ぐ■．（7）   

3．ExtensionsoftheMode1  

3．1TheLossduetoScalelnefficiency   

WecanmeasurescaleefnciencyuslngtheBCCmodel・  

TheBCCprq】eCtionlSglVenby  

［βCC一叩画血可げ＝り♯ズ。，γgヰ＝γ。．  （8）   

Generally，SCaleinefnciencylS meaSured as the gap  

betweentheCCRandBCCfrontiers，Inthispaper，We  

focus on the radialgap；therefore，the BCC prq）eCtion  

does notaccount fbr slacks2．Inordertomeasurescale  
inefnciency，We uSe the CCR－prq】eCtion without  

COnSideringslacksasfb1lows：  

［CC尺－p咄ec〟冊】ズ£さ＝が∬。，γ宮中＝γ。．  （9）   

Thecostoftheprq］eCtedxS’andxfO areobtained  

asfbllows：  

C£○＝∑≡．wゎズ£ヰ＝り○∑：1－竹。∬か  （10）  

C£＊＝∑≡lWゎズ£○＝〆∑≡lWゎズか  （11）  

C£○＝βOc。≦りヰc。＝Cg申．  （12）   

ThelossduetoscaleinefnciencylSeXpreSSedasthe  

gapbetween Cf’and Cf疇asfo1lows：  

や 
ギ＝Cご－C£○（≧0）：エ0∫∫血eわ∫Cα／ef〝郷cfe〝α（13）  

We de且nedtheloss due to pure technicaline用ciency  

1．lntroduction   

Inthisstudy，Weintroduceanewframeworkuslngthe  

traditionalCCRmodel，andtheNewTechandNewCost  

modelinordertodecomposetheactualcostCiintothe  

optimalcost C：…andthreetypesoflossesduetoinput  

inefnciency to be dependent on technicalinefnciency，  

pnceinefnciency，andallocativeinefRciency）・Byfurther  

extension，We COnduct decompositionincluding scale  

ine爪ciency and factor－Oriented decomposition．These  

models are applied to a comparison of electric power 

utilitiesinJapanandtheUStoclarifythemainreasonfbr  

COmparativelyhigherelectricitypriceinJapan．  

2．DecompositionoftheActualCost   

TechnicalefnciencylSmeaSuredbytraditionalinput－  

0riented CCR model．The CCR prqleCtion to the  

efnciencyfrontierisglVenby  

［CC尺一夕rq／ecJ加】ズ三＝〆∫。－∫，γ。＝γ。＋∫＋0．（1） ＿．♯♯  

Usingtheinputfhctorpncewi。，thetechnicallyefficient  

totalinputcostfbrDMU。iscalculatedas  

Cニ＝∑：1W′。∫ニ＝∑：，叫。（〆∫f。－∫‾疇）・   （2）  

ThelossinlnPutCOStduetothistechnicalinefnciencylS  

expressedasfo1lows：  

エ：＝C。－C（≧0）：エ0∬血eわ乃cん血ノ助郷cfe〝印．（3）   

Furthermoreweapplytechnica11yemcientlnputCOSt  

O Xi。＝Wi。Xi。tOtheNTecandNCostModelintroduced  

byTone（2002）．TheNTecPrqjectionisgivenby  

【〃托c一夕吋ec〟釧】完＝β○もイ○，γニ＝γ。＋J＋○，（4）  

and thenthe price emcient cost c：＝∑ニぷis  

obtained．Allocative efncient cost C三相is obtained  

fromtheoptlmalsolutionoftheNCostModel．Thelosses  

duetopriceinefficiency（L？）anda1locativeinefnciency  

（L？ヰ）arede伽edasfo1lows；  

ぢ＝仁一Cご（≧0）：エ0∫∫血eわ肋e血郷cfe〃α，（5）  

2［fthcBCCslacksarcconsidcrcdintheBCC－PrqIeCtion，WCCannOt   
avoidthccascthatthcBCC－Prq）CCtionissmallcrthanthatofCCR，   
CVCnthoughthcCCR－PrqjcctionconsidcrsCCRslacks．Furthcrmorc，  
inthecascthatwcusctheslack，COnSidcringCCRandBCC   
prqcction，WCCannOtObtainthc“radialgap’’bctwccnthcCCRand   
BCCmodcIs．  lconccmingthcdctailcdmodcIs，SCCToncandTsutsui（2004）．  
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LZ’astheremainingpartbysubtractingギfromL：  

asfo1lows3：  

げ＝エニーピ（≧0）‥血血eわP椚花d〃〟血邸。由〝サ（14）   

Finally，thecostdecompositionproceedsasfo1lows：  

C。＝エg●＋げ＋エご＋上ご●＋Cニ‖．  
（15）  

3・2Factor－OrientedDecomposition   

By fbcuslng On eaChinputfactor，the decomposition  

Can be examinedin greater detail．Thelosses due to  

technicalinefnciency（L：）andpriceinefnciency（L：）  

areredennedasfbllows：  

エニ＝Wゎ∫ゎーWゎ（〆ズ山一√）＝叫。（ズゎー〆ズゎ＋∫「●）（16）  

㍍＝ち。－（β■毛。イ●），  （17）  

where㍍and㍍arelossesduetothetechnicaland  

pnceinefficiencies forlnPuti，reSPeCtively，and  

Lニ＝∑：lLニand L：＝∑：．L：・Considering thelosses  

byfactor，WeCanfurtherdecomposetheactualtotalcost  

（G）intolossesin greater detailthanin Eq．（7）as  

fbllows：  

C。＝∑ニ．上ニ＋∑：l㍍＋エ：●＋Cニ■■．  （18）   

Furthermore，theselossescanbeclassinedintofactor－  

Orientedlossesasfo1lows：  

q＝∑：lエゎ＋で■＋C：●事  （19）  

WhereLi。is the sum ofthe technicalinefnciencyloss  

（LL）andthepriceinefnciencyloss（L：）forinputi．This  

decompositionisusefu1forverifyingwhichinputfactor  

COStreSultsinagreaterloss．  

4．ApplicationtoElectricPowerUtilities   

ForDMUs，WeCOnSider19verticaトintegratedelectric  

powercompanies（9JapaneseandlOUS）frorn1992to  

1999・Input dataset consists oftypicalthreeinputs；  

Capital（divisiaindex of assets），1abor（number of  

employees）andfuel（BTU）．We also use cost data  

COrreSpOndingtoeachinputdata．Asoutputdata，WeuSe  

netelectricitypowersales．   

Fig．1describestheresultofdecompositionincluding  

SCaleinefnciency．AlthoughtheJapaneseaverageactual  
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Fig．1：FurtherDecompositjoninc）udingSca）eJnefficiency  

y92 y93 y94 y95 y90 y9T y98 y98    y92 y9ユ y94 y95 y98 y97 Y98 y99  

ロMinimurnCost l［CapitalLoss 【ヨしaborLoss  □Fu8＝＿OSS lヨA”ocatjve Loss  

Japan average USaverage  

Fig．2：Factor＜）rientedDecomposition   

SupplycosthasbeendeclinlngOVertheyears，1tisnearly  

twice that ofthe US average actualsupply cost．Itis  

Clearlyindicatedthatthelossesduetothediffbrencesin  

theinputprlCelevelsaremuchlargerthanthoseofthe  

OthersinJapanaswellasthelossesintheUS．Incontrast  
to the prlCeinefnciencyloss，there are no slgn摘cant  

diffbrencesinlosses due to pure technical，SCale and  
allocativeinefncienciesbetweenJapanandtheUS．   

AccordingtoFig．2，itisclearlyshownthatthelossof  

CaPitalinputfactorinJapanismuchlargerthanthatin  

theUS．  

These results imply that the comparatively higher 

electricitypriceinJapaniscausedbyhigherinputfactor  

pnces，nOt teChnicalinefnciency，andfrom the factor－  

0riented polnt Ofview，theloss ofcapitalinput factor  

Showslargediffbrencebetweentwocountries．   
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