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torywayofempiricalverificationofscale．Whether  

theyaretakentohighlightthesamecausalfactors  

isusuallynotmentioned．Thefirstpointmadein  

thispaperisthatthefailuretodistinguishclearly  

betweenthesetwo conceptsofscalecouldleadto  

errorintheinterpretationoftheresults．Adetai1ed  
re－eXamination ofthe theoreticaldevelopmentsof  

theseconceptsinthefo1lowlngSeCtionshowsthat  

thesetwoterms，EconomiesofScaleandReturnsto  

Scale，havedistinctivecausativefactorsthatdonot  
permitthemtobeusedinterchangeably．Infact，We  

Showinthispaperthatthetendencytousethese  

twoconceptsa5SynOnymOuSStemSfromnarrowlng  

downtheverynotionofa（firm）tothatofa‘pro－  
ductionunit’－aneXampleofsimplifyingmatters  
typicalofneo－Classicaleconomics，Whereasthemod－  

ernfirm（Aoki，1990）isacomplexphenomeOn，a  

“NexusofContracts”which tries to economleS On  

SeVeralcounts，nOtmeretheallocationofinputs・   

Thesecondconcernofthispaperistoaddressthe  

question：Whatlightcaneitheroftheapproaches  

mentionedabovethrowontheunderlyingsources  

Ofscale？Theanswerisdisappointingbecauseof  

twofundamentalproblems：Firstthegeneralnature  

Ofempiricalresearch dealing with the estimation  

Ofcost／production 

levelofaggregationthatcamouflagesthesourcesof  

SCalefbrparticularindustries・Vbrylittleinsights  

？anbeinferredbyobservingsome／allencompass－  
1ngmeaSureOfscalea5tOthenatureofscaleef艶cts  
inthatindustry，thusmakingpolicyrecommenda－  

tionstoogeneraltobeofpracticaluse．Thesecond  

moreimportantproblemiswiththeuseofhomoge－  

neousproductionfunctiontoestimateRTSparam－  

eter．Itisarguedthatsuchfunctionalfbrmsarefar  

toonarrow，perhapsevenmeanlnglessifthepurpose  

athandistoexposesomeofthewellknownargu－  

mentsfbrincreasingreturns：indivisibilities・1砧ry  
Often，thisisalsoatermthatisusedrathercasu－  

a11ywithoutgolngtOtherootwhat kindsofindi－  
Visibilitiesareactua11yoperativeattheproduction  

unitlevel．Oneofthegreatestsourcesofconfusion  
thatemergesinrelatingindivisibilitiesandscaleis  

1．Introduction   

The term‘economies of scale，is definedin the  

literatureintwoalternativeways：eitherinterms  

ofphysicaloutputorcostofproduction・Theneo－  
classicalideaintermsofphysicaloutputisthata  

proportionateincreaseinthelevelofallinputsused  

intheprocessofproductionwouldresultinamore  
than proportionateincreaseintheoutput・Ifthe  
productionischaracterizedbythenotionofaneo－  
classicalproductionfunction，thenitisequlValent  

tosaylngthattheproductionfunctionishomoge－  

neousofdegree′greaterthanone，Whichisother－  

wiseca11edincrea5ingreturnstoscale（IRS）・Using  

thecostofproductionasthebasisofdefiningscale  

amountstos町Ingthattheunitcostofproduction  
decreases as thelevelof output expands，andis  

usuallytermed aseconomiesofscale・Ifthe cost  
Ofproductionisrepresentedbyacostfunctionde－  

rivedf上omanunderlyingproductionfunction，then  

the two definitions are equivalent，and economies  

of scale would then represent cost savings due to 

IRS．However，thecostofproductioncanalsobea  

moregeneralconceptthatincludessavlngSincosts  

arlSlng丘omsourceslikebulkbuyingatpreferential  
lowerprlCeS，lowertransportcost，loweradvertising  

andothersellingcosts，nOneOfwhichisdirectlyre－  

1atedtotheproductionprocess．Costsavingsofthis  

kind，iftheyexist，alsoreducetheoverallaverage  

COSt aSOutPut eXpandsand should berecognized  

asscalee鮎cts．Thus，thesetwoconceptsmeasure  

SCaleeconomiesarlSlngfromdiffbrentsources・   

TheemplrlCalestimationofscale，however，gen－  

erally，uSeSeitheratotalcostfunction（totestfor  

declining average cost as anindication ofscale）  

orahomogeneousproductionfunction（likeCobb－  
Douglas（C－D）orconstantelasticityofsubstitution  

（CES）），Whosedegreeofhomogeneityindicatesthe  

presenceorabsenceofscaleeffbcts．Eitherofthe  

twoapproachesisgenerallytakentobeasatisfac－   
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intheindustry．Thus，thebenefitsofexpansion，aS  

expoundedbytheseauthors，nOWfromthemanydi－  

versecomponentsofwhatwelabelasa（firm）・The  
emphasis here is not only on the technology but 

moreontheentiregamutoforganization，manage－  

ment，1earnlng・bydoing，reOrganizationofinputs  

andothercapabilitiesofthefirm・Thisbroaderdef－  

initionofscaleissummedupbySilberstona5fo1－  
lows：“eCOnOmiesofscalecanbesaidt，OeXistifan  

expansioninthevolumeofoutputproducedresults  
inadecreaseintheunitcostofproductionwhenat  

eachhigherlevelofoutput，allpossibleadaptations  

in technology and organization have been carried  

through”（Silberston，1972）・   

This broad definition ofscale whichis based on  

theconceptof‘firm，andwhichincludesmanydi－  

mensionsotherthanproductionsuchasorganiza－  

tion，financialcapabilitiesetc．waslostintheneo－  

classicalfbrmulationofscale．Theconceptof’firm’  

itselfwasneverfb1lowedupandmattersofequilib－  

riumandmarketsbecamethepreoccupationofthe  

theorists．The‘firm’wasincreasinglytreatedasa  

technicalunit，Whichconvertedasetofinputsinto  

aslngle homogeneousoutput withlittle refbrence  

toitsinternalstructure；andattentionwasdiverted  

towardsthestudyofperfectlycompetitiveequilib－  

riumandthetheoryofdistribution．   

Some aut，hors such as Russelland Wilkinson  

（1979），makeaconceptualdistinctionbetweenre－  

turnstoscaleandreturnstototaloutlay．Returns  

toscaleisdefinedwithrespecttoequlprOpOrtion－  

atechangesinallinputs，butreturnstototaloutlay  

neednotimplythatinputsincreaseequlprOpOrtion－  
ately；theincreasein totaloutlay may be appor－  

tionedbetweeninputssoastoleadtoadiffbrential  

increaseinsomeorallinputs．This，inturn，Sug－  

gests 

linear．Comparisonisthen madebetween returns  

toscaleandreturnstototaloutlay，theconclusion  

beingthatreturnstototaloutlaywouldexceedre－  

turnstoscalewhenevertheexpansionpathisnon－  
1inear．This comparison would be meanlnglessif  

returnstototaloutlayweretobetherelevantway  

OfmeasurlngSCale，anditis pointless comparlng  

thenon－1inearexpansionpathwithahypothetical  

SCale－1ine，Whichhasnovalidempiricalsupport．   

Returns to totaloutlay，While takinginto ac－  

COunt allpossible sources ofscalewithin the pro－  
duction unit，Whichisalsothe‘firm’，CannOt dis－  

tinguish between various sources of scale within 
thefirm／industry・Howeve，returnStOtOtalout－  

layand returnstoscalecolnCideforhomogeneous  

PrOduction functions（whichisshownin thenext  

paragraph），and，therefore；suchfunctionalfbrms  

againduetotheverydefinitionofscaleadapted  
byneoclassicaleconomictheory，Whichnecessitates  
constant factor proportions・The requlrement Of  

equlprOpOrtionatechangesinallinputsasadefi－  
nitionofscaleisnot heremadebecauseofempiri－  
calrealities．Rather，itisarguedthatthereareno  

compellingreasonsforindustriestomaintainfactor  
proportionsconstantduringtheprocessofexpan－  
SlOn．   

Fina11y，thispaperairhsatpointingoutoneim－  

portantkindofindivisibilitythatoperatesinmost  

productionprocess，butwhichcannotbecaptured  
byahomogeneousproductionfunction・Thishasto  
dowiththeproductionprocessandiscalledas！（pro－  

cessindivisibilityH・Thisdimensiontotheindivisi－  

bilityargument，althoughpointedoutindirectlyby  
economistslikeMarshallandChamberlin，isshown  
to beincompatiblewiththe notionofahomoge－  
neousproductionfunction・SinceRTSisnotdefined  

brothernon－homotheticfunctionalfbrmsexceptin  
arestrictivewqy，analternativewayofapproaching  
theproblemissuggested，Whichmakesuseofinfbト  

mationonproductiona5Wellascoststodescribe  
scaleeffbctsinparticularindustries・Wehaveshown  

herehowtheuseofanonparametricfrontieresti－  
atedbydataenvelopmentanalysis（DEA），Orig－  

1na11ydeveloped by Charnes etal・（1978），COuld  

help revealing scale economies by capturing pro－  
cessindivisibilitiesarisingfromthemulti－StageprO－  

duction，Whichahomogeneousproductionfunction  
mightfailtodoso・   

TheremalnlngpartOfthepaperisunfo1dasfol－  
lows：Sect，ion2dealswiththehistoricalevolutionof  

theconceptofeconomiesoflargescaleproduction  
and theideas associated withincreasing returns．  
Section3developsasimplemulti－StagemOdelofa  
productionprocessandshowshowprocessindivisi－  
bilitiesariseandhowtheycouldleadtoscaleeff6cts  
using DEA．Section4describes how scalee鮎cts  

occurincementmanufacturingbasedonempirical  
dataonarepresentativesampleoftwomini－Cement  
plantsasanexampleofourarguments・Section5  
dealswith theimplications ofthisstudy to mah－  
agersandacademicians・   

2．Historicalevolution ofscale   

The Classicists de6ned the term‘economies of  

scale，inthebroadestsense．Whenthescaleofoper－  

ationsislarge，thecostadvantages－duetodivision  

Oflabor（AdamSmith，1791），eBctofcoo㍗ration  

andteamwork（KarlMax，1978），teChnologlCalim－  

provements（Marshall，1920），teChnicaland man－  

agerialimprovements（Clark，1923andRobinson，  

1935）－1eadtoafallintheunitcostofproduction  
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areusual1yassumedto adequatelyrepresent both  

economies of scale and ret．urns t，O SCale．A closer  

lookatthisargumentrevealsthatthisisaclearat－  

tempttotreateconomiesofscalesynonymouswith  

returnstoscale．Onecanbeginbyobservingthat  

while many instances readily present themselves 

ascontributingtoscale，itis not clearat allhow  

manyinstanceswouldactual1yresultintherebeing  
economiesofscalebrequlPrOpOrtionatechangesin  

allinputs．   

UsingtheShepherd’sprincipleofduality，thecost  

function wouldexhibit declininglong run average  

COStiftheunderlyingproductionfunctiondidex－  

hibitincreaslngreturnS．Butscaleeffbcts arenot  

COnfined to the production unit and can emerge  
fromallotherdimensions，Whichaffbctcosts．These  

areobviouslynotbeingcapturedbytheproduction  

function，and hencewouldndt bereflectedinthe  

Self－dualcostfunction．Therefore，ifthecostfunc－  

tiondoesindicatescalee鮎cts，thenitwouldhave  

tobefromparticularsourcesarlSlngfromthepro－  

ductionunitandcannotbegeneral1yattributed，aS  

isoftenthepractice，tOthevariouscomponentsof  

thelfirm，t．hat contribut．etoscale．   

Indivisibilityargumenttoexplanaingscale  

Itremainstodiscusstheroleplayedbythenotion  

OfindivisibiliesastheprlnCiplewaylnWhichscale  

emerges．This concept has been usedin thewrit－  

ingsofKaldor（1934），JoanRobinson（1969）and  

Chamberlin（1947－48）．Althoughithasgenerated  

alotofcontroversyinthenineteenforties，itcon－  

tinuestoplayanimportantroleintheneo－Cla5Sical  
explanationofscale．Attheoutsetitoughttobe  

mentioned that areviewofthecontroversylSnOt  

attemptedhere，rathertheresultingunderstanding  

Ofthekindsofindivisibilitiesarethesubjectmat－  

terofattention．Atagenerallevel，indivisibilities  

Often refer to thehct that certain capitalequlp－  

mentsareavailableincertaincapacitiesonly，andif  

productioniscarriedoutatlevelswhicharenotat  
thedesignedoptimumcapacitylevels，thentheunit  

COStSWOuldbehigher．Thiswouldalsomeanthat  

therewould beafa11in the unit costsifoutputs  

WereeXpanded．Thisisalsoreferredtoasovercom－  

1ngthe“lumpiness”problem．   

Howdoestheindivisibilityargumentfitinwith  

the notion offiⅩed factor proportionsin the neo－  

Classicaldefinition of scale？First，thelong run  

average cost（LRAC）thatis drawn as a smooth  
downwardsloplngCurVereStSOntheenvelopethe－  

Orem．Itisthe“envelop”oftheshort－runaVerage  

COStCurVeS．Fbracontinuousandsmoothlydeclin－  

ing LRAC，itisusually assumed that the“plant”  

POSSibilities are numerous．Plant does not refbr  

tocapitalequlpmentbuttothe以aggregateoffac－  
tors”，alsoreferredtoasgrossinvestment．Inother  

WOrds，therefbrenceistothecapitalembodiedin  

CapitalequlpmentaSWellasthevalueofotherfac－  

torsofproduction．Buttheexplanationofscaleis  

byconsideringthe化indivisibilityMofthetechnique  
Ofproductiona5SOCiatedwithacertainplantsize，  

thatis）theuseofparticularcapitalequipmentis  

notequallyefBcientforsmal1eroutputlevels・This，  

inturn†isattributedtoindivisibililyoftechnology  
thathasbeenembodiedinthoseparticularequip－  

ments・Thus，the notion ofhomogeneous化cap－  

ita1日and homogeneous比1aborM areindispensable  
tothearguments．Thequestionremainswhether  

this treatment ofscale willbein conformationto  
equlprOpOrtionatechangesinfactors．   

Anotherformofindivisibilitybywhichscalemay  

emergeistoconsidertheuseofequlpment，Which  

hasthecharacteristicsofincorporatingproportion－  

atelyless㍑capitalりthanitscontributiontocapacity  

Whenoutputisexpanded・Physicalcapitalequip－  
mentsinthefbrmOfcylinders，plPeS，VeSSels，etC・，  

WOuldallexhibitthewellknownengineers，0．6rule  

Ofthumb，i・e・，alOO％increaseincapacityleadsto  

Only60％increaseincosts・This，alongwithpro－  

portionateincreasein allother raw materials and  

labor，WOuldleadscalee鮎cts．Sucheff6ctswould  

bepurelyduetothephysicalpropertiesofmaterials  

and should betreated as naturalsources ofscale．  
Even here there are difBculties：While eachindi＿  

Vidualpieceofcapitalequlpmentmayexhibitsuch  

properties，itdoesnotbllowthatwhenusedinspe－  

Cificcombinationswithotherhctorsofproduction，  

theaggregateof㍑capitalMwouldshowequipropor－  
tionateincreasesalongwithotherfactorsofpro－  

ductionforittoberepresentablebyahomogeneous  

productionfunctioh・InfactIthereisthequestion  
OfwhethertheseadvantageswouldbesopervaBive  

SOaSt．Oleadtoscalee鮎ct．satal1．   

Tb conclude，indivisibilities have been used to  

providearationalizationofthegreaterproductive  

efBciencyoflarge－SCaleoperationsinaframework  

thatleavesmuchtobedesired．Whatseemstobe  
moreimportantis to pin downthespecificways  

inwhichincreasede瓜ciencycouldbeachievedand  
thepotentialforreorganizationofinputs，Whichcan  

emergeduetoindivisibilityofspecificinputs．  

Iftheseobservationsareputtogether，Weareled  

tothefactthatanymeaningfulnotionofreturnsto  

SCaleinproductionistodowiththefactthatthere  
issomekindofindivisibilityintheactivitiesasso－  

Ciatedwiththeproductionprocess，andthatthere  

isalsoaIhierarchyoftechniques）availabletopro－  
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ducedi鮎rentscalesofoutput，bothofwhichcould  

leadtoscaleefftcts，althoughanyoneofthemex－  

istingwithoutotherwouldleadtoscale・Butthese  
hctsdonotdependuponanynotionofaproduc－  

tionfunction，muChlessahomogeneousproduction  

functiont，Ounderst．andandmeasurescale．Itwould  

beworthobservlngthattheseideastakeusbackto  

thebroaderdefinitionofscalediscussedbytheclas－  
sicist，S．   

With regard to the theoretical implications of 

theseideas，itisclearthatwhatisbeingsuggestedis  

thatthescale－1ineofthefirmisnonlinear．Inaccor－  

dancewiththeviewsexprSSedbyRobinson（1969），  

ita．ppearstobetheonlyvleWthatisconsistentwith  

emplrlCalfacts．Nonlinearscale－1ineandthereasons  

forsuchexpansionshavenotbeenglVenadequate  

treatmentintheliterature，mainlybecauseofthe  

PreOCCupationwithhomogeneousfunctionalform；  

itisasifmathemat．icalconveniencedictat，edwhich  

directiontheorywouldtake．Inempiricalworkone  

needs to pin thenon－1inearityofthescale－1ine to  

thespecificnotionofindivisibleactivitieswithinthe  

productiveprocessandtheadaptationofdifkrent  

techniques．   

Ausefulwayofdoingthisisadoptingadi鮎rent  
WayOflookingatproductionwhichviewsthepro－  

ductionasatask－SpeCificprocessinwhichproduc－  
tionisbrokenintoitsvariousprlnCiplestages．The  

ideaistobringouttheinherent‘hidden’indivisi－  
bilitiesoftheactivitiesassociatedwiththeproduc－  

tionprocessbyobservingthetask－lengthassociated  

Witheachstage，Themainobservationisthatpro－  

duction processusual1yconsistsofmorethanone  

StageOfproduction，andthetask－1engthsassociated  

Withvariousstagesneednotbeequal．Thisisbe－  

CauSedi鮎rentpiecesofcapitalequipmentusedat  
differentstagesofproductionprocessesservedi鮎r－  

entpurposeandaredesignedwithrespecttothat  

purposeathandwiththeexistingtechnicalknow－  

how・Thissimpleobservationseemstobeenough  
togenerateanonlinearscale－1ine．   

3．Multistageproductionmodel   

Wbdevelopasimplemulti－StagemOdelofapro－  
ductionprocess，andshowhowprocessindivisibili－  

tiesariseandhowtheycouldleadtoscalee鮎cts．  

Inmulti－StageprOductionprocessidlecapacitym町  
ariseduetounequa11engthofproductionrunSOfin－  

termediatestages，Whichleadstoscalee鮎ctswhen  

productionis expanded．Iffinaloutput can be  

SCaled tobenearestintegervalueofthat produc－  

tionrunWhichhasthelargestidlecapacity，then  

economiesofscalearerealized since totalcosts do  

notincreaseproportionatelytothevolumeofout－  

put．Suchacharacteristiciscalledprocessindivis－  

ibilityand would be acommon fbaturein almost  

a11themulti－StageprOductionprocesses．Therel－  

evant question nowis：Can a homogeneous char－  
acterizationofproductionfunctioncapturescaleif  

itarisesinthisfashion？Theanswertotheques－  
tionisgenerallyanegativeone．However，itisar－  

guedthattheinabilityoftheproductionfunction  

tocapturescalearlSlngfromsuchsourcesisnotbe－  

CauSethenotionofproductionfunctionprecludes  

theincorporationofsuchfeatures；ratheritisthe  

homogeneous propertyoftheproductionfunction  

thatleadsusastray．Wehaveshownherethatthe  

non－COnVeXFDHtechnology（Kerstensand・Vanden  
Eeckaut，1999）inthemulti－StageprOductionmodel  

revealsnon－homogeneityanddiscretenessin′char－  

acter；andcapturesscalee鮎ctsarisingfrompro－  
CeSSindivisibilities．However，thestandardconvex  

nonparametrictechnologiesembeddedinBCCand  

CCRmodelsfai1toclearlyexhibitsuchscalee鮎cts．   

4・Tbwardsanempiricalapplication   

Thecementmanufacturingfirmistakenhereas  

anexampletoshowhowscaleeconomiesinproduc－  

tionarisemainlyduetotechniqueaswellasprocess  

indivisibilities・Wbhaveshownheretworepresen－  
tativemini－Cementplants（outoffive）ofvarying  
CapaCities・The techniques usedin thisindustry  
areoftwotypes：VbrticalShaftKiln（VSK）［capac－  

ity：50tonesperday（TPD）】andRotaryKiln［ca－  

pacity：200TPD］．Thedataarecollectedfromthe  

fundingagency，AndhraPradeshIndustrialDevel－  

OpmentCorporation（APIDC），Hyderabad，India．  

Thedi鮎rencebetweenthetwotechniquesisoneof  
theimportantsourcesofscaleincementmanufac－  

turing・ThemainpleCeOfcapitalequlpmentthat  
diffbrentiatesthetwotechniquesisthekilninwhich  

arotaryfeederdistributesuniformlyovertheentire  

CrOSS－SeCtionofthefirebed．   

Herethetotalproductionprocessisdividedinto  

fiveprinciplestages，andthetask－lengthsa5SOCi－  

atedwitheachofthesestagesarenotequal・Atthe  
endoftheworkday）100tonesofcementarepro－  
ducedwithidlecapacitiesexistinginallthestages  

exceptingatStage3（KilnSection）・However，in  

Ordertomeettheincreaseindemand，thisplant  

hasactual1yincreaseditsproductionto250TPD  

byaddingthreeverticalshaftkilnstotheexisting  

lineofproduction，Whichhasresultedafallinthe  

unit cost ofproduction・But，further production  

（above250TPD）byaddingmoreVSKtotheex－  
istinglineis not technicallyfeasible becausethis  

additionalincreaseinoutputrequiresnotonlythe  

addition ofVSKsbut alsosomecivilworks，i．e．，  
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We have made an attempt here by exploring the 

indivisibilitydimensionin FDH modelas apossi－  

blesourceofscaleeconomies．Wedoexpectfuture  

DEAresearcherstoexploreothereconomicdimen－  

sionsofreturns to scale（as has beenexpounded  

byClassicists）inthecurrentexistingDEAmodels，  

Whichwi11servetobridgeupthesignificantdiver－  

gencesbetweeneconometricandDEAapproaches  

brtheestimationofproductionfrontier．  
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Kilnhousestructure，kilnbedbundation，raWmill  

foundation，andclinkerstorageyardhavetobere－  

construCtedtoaccomplishthisfurtherproduction）  

allofwhich requiressome additionalcost・How－  
ever，aCOnSultationwithDeputyGeneralManager  
ofAPIDCrevealsthatit，Willbecosteffectiveifthe  
othertechnique，RotaryKilnisadoptedattheca－  

pacitylevelof200TPD．Eventhoughthecostof  

RotaryKilnishigherthanthatofVSK，thecostof  
civilworksismuchmorethanthispricediff6rence  
between Rotary kiln and VSK．AIso，SOme plants  

that have used Rotary Kiln have expanded their  

productionupto600TPDjustbymereaddingtwo  

morerotarykilnstotheirexistinglineandhavealso  

experiencedadeclineinunitcost．Sowhatweob－  

servehereisthat、unitcostofproductionfallsdue  

totworeasons：1）difkrentialincreaseinsomein－  
puts，Whichareagainduetounequaltask－lengths  

associated with various stages ofproduction，and  

2）bettertechnique，Whichiscost efBcient at the  

higherstageofproduction．   

5．Implications   

Sincemostofthebusinessentitiesarefacedwith  

intense competition，theonlywayto surviveand  

prosperfbraunitistoconstantlyimproveitsrel－  

ative perfbrmanceintheindustry．Onewayisto  

expand productiontooperateatfu11capacity un－  

1ess the market．can beserved with one unit ofthe  

OutputOperatingatlessthanfu11capacity・Inother  
words，eCOnOmiesofscaleowingtoallsources（in－  

Cludingprocessindivisibility）need tobefu11yex－  

ploitedtillMESisreached．DEAenablestheman－  

agertoobtainsuchunitspecificinbrmationonRTS  

possibilitiesaswellasMES．Further，thispieceof  

informationalsohelpsinindicatingpotentialredis－  

tributionofresourcesamongfirmsthroughmergers  

andacquisitions．   

To the defense that the neoclassical production 
functionis atoolkit that can be used to studv the  
RTS behaviorofthebusinessentitiesin theindus－  

try，OneneedsthefurtherreinterpretationofKoop－  

mans’proportionality postulate．As the propor－  

tionalitypostulateitselfstands，itobscurescount－  

1essscalee鮎ctsbecauseofitshigh1evelofabstrac－  
tion，Aswehavearguedearlier，theinterpretation  

Of入Kisnotthat入timesKbutthevolumeofcap－  
italembodiedin入K．And similar reinterpretation  

forlabor also holds true．Otherwise，Ltheneoclas－  

Sicalproductionfunctionwillalwaysexhibit CRS，  

assumlngaWayallpossiblerelevantscalee鮎ctsac－  
tuallyoperatingintheplant．Mostoftheexisting  
DEA modelsthatareusedtoprovideinformation  
OnRTSpossibilitiesobscureeconomicdimensions・  
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