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Absnzlct 

lnIndia，ｔｈｅｇｏｖｅｍｍｅｎｔｈａｓｃａ面iedoutvariousp1℃ferentialpoIiciesfbrSmalIScale

lndustry(SSI)sincethel950s・Howeventhemainobjectiveofthepastpolicieswastoprotect

SSIratherthantomakeitindependentundercompetitiveenvironment・

Aftertheeconomicliberalizationofl99LhoweveESSIhasincreasinglybeenrecognized 

asagrowthengineofthenationaleconomy・Inotherwords,bymakinguseofitsfIexibleand

innovativenature,thissectorisexpectedtoworkasalinkage/subcontractingindustryorasan 

export-orientedindustly・Thus,ｔｈｅｇｏｖｅｍｍｅｎｔｉｓｕｒｇｅｄｔｏｃｈａｎｇｅthepoliciesinaccordance

withsuchneedsandsituations， 

InthispapeEfirstlyぅImeasuretechnicalefficiencyofSSIbyusingastochasticproduction

fi℃ntiermodelSecondlyぅIanalyzetheimpactoffinnsizeandindustrialaggIomerationeffectＳ

ｏｎthemeasuredtechnicalefficiency・Ｉｇｏｔａ1℃sultthatindustrialagglomerationhasapositive

efTectonthetechnicalefficiency､Itimpliesthatthegovemmenthadbetterpromoteindustrial 

agglomeration，keepinginfrastructur℃ingoodconditionsandsupportingtechnological 

upgradingofSSL 

Ｋ２〕′wollcﾒs;technicalefficiencyぅstochasticfTonticEagglomeration,smallandmediumfinns．
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ＬIntroduction 

Thesupportingpoliciesfbrsmallandmediumscalefinnsarecommonphenomenain 

manydevelopingcountries・IndiaisnotanexceptionSincethel950sthelndian

govenmenthassupportedSmallScalelndustry(SSI)Itogenerateemploymentandto 

promoteregionaldispersalandequalincomedistributioｎｚＴｈｅｇｏｖｅｎⅡnenthascarried 

outvariouspreferentialpoliciesfbrthissector,presupposingthatSSIcannotgetan 

adequatecreditduetoasymmetricinfbnnationandSSIcannotenjoyscaleeconomiesin 

materialpurchasesandmarketingPreferentialpoliciesfbrSSIconsistoffinancial 

assistancefiPomcommercialbanksandDevelopmentFinanciallnstitutions(DFIs),tax 

exemption,reserveditemsfbrSSLpurchasepreferencebythegovernmentagencies, 

preferentialaccesstomaterials，andprovidinginfiPastructuralfacilities、Ｉｎｔｈｅｌ９５０ｓ，

thcsepolicieswereregardedastemporaryortransitionalmeasures､But,actuallythese 

measureshaveresultｅｄｉｎｐｒotectionofweakfirmsratherthanresultedinthe 

mdependenceoffilmsundercompetitiveenvironment,Suchsimationshavecominued 

untiltoday.］ 

IIndustrialcIassiflcationsoflndiaaredividedintolarge/mediumindustlyandsmallindustly． 

SmalIindustrycomprisesofthetraditionalsectorandthemodemsector・SSIbelongstothe

moderlisector･Notethattheterm‘SSI，representsthesectoritselfinthispaper・

ZEspeciaI1yinthesecondfive-yearplan[1956-61],tocounter-balancetheindustrialization 

dependedonbeavyindustrieswhichwerecapitalintensiveandofTeredlimitedscopefbr 

regionaldispersaI,thcgovemmentemphasizedthepromoｔｉｏｎｏｆＳＳＬＳｅｅｍｏｒｅｄｅｔａｉｌ,Kashiyap 

(1988),AhuIwalia(1991),GoIdar(1993),andTbndulkarandBhavani(1993)． 

３Thenumberof”seweditemsthatalCexcIusivelyproducedbySSIismorethan800items・

But,indeedmorethan550itemsarenowfiPeelyimportable・Thus,fb｢eignfirmsmadeproducts

canbesoldfiPeelylwhiIedomesticlargefinnscannotproducethemThatfactmayimplythe 

poolofineHicientsmaIIfirｍｓinthedomesticmarket． 
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InlndiaSSIiscurrentlydefinedasunitsthattheinvestmentinfixedassetssuchas 

plantandmachinery,whetherheldonownershiptermsoronleaseoronhirepurchase， 

doesnotexceedRslOmillions4､Thissectoraccountsfbr40％ｏｆｔｈｅ厚ossturnoverof

themanuftlcturingSector,about４５％ofthemanufacmringexports,ａｎｄabout３５％of 

thetotalexportsofIndiaTheemploymentinthissectorisaroundl7・Zmillions:this

contributionfbllowstheagriculturalsector､s 

Aftertheeconomicliberalizationofl99LtheenvironmentsurroundingSSI 

changeddramatically・SSIfacesseverecompetitionwitbfblcignfirms・Ontheother

hand，SSIhasbeenincreasinglyexpectedａｓａｎｅｎｇｉｎｅｏｆｇｒｏｗｔｈｏｆｔｈｅｎａｔｉｏｎａl 

economy・Inotherwords，bymakinguseofitsflexibleandinnovativenature，ＳＳＩｉｓ

ｅｘｐｅｃｔｅｄｔｏｗｏｒｋａｓａｌｉｎｋａｇｅａndsubcontractingindustryorasanexport-oriented 

industryThus,thegovernmentisurgedtochangethepoliciesinaccordancewithsuch 

needsandsituations 

Theaimofthispaperistogetsomepolicyimplications・Afterreviewingempirical

studiesfbrSSIinsectionll,ImeasuretechnicalefT1ciencyofＳＳＩbyusingastochastic 

productionfiFontiermodelinSectionllLSectio、lVinvestigatestheimpactoffirmsize

andgeogaphicalagglomerationonthemeasuredefficiencyltisinterestingtoknow 

thatagglomerationhasapositiveefYectonthetechnicalefficiency・Conclusionisthat

thegovenmenthadbetterpromoteSSIbypromotingagglomerationeconomies， 

keepinginfiastructureingoodcondition,andsupportingtechnologicalup図ading,etc．

４ThedefinitionofSSIhasundergonechangesovertheyears,takencareofinnation・

ＳＧＯI,αo"o腕ｊｂＳ"ｗｅ〕'(1999/2000),ＤＣ（1999)．
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lLAnalyticalFrameworkandtheExistingStudiesfbrlmdianSmall 

Scalelndustry 

Ｗｈｅｎdiscussingtheperfbnnanceoffhms/Productionunits,itiscommontodescribe 

themintennｓｏｆ“productivity”ｏｒ“efYiciency，，､６Though“productivity，，ａｎｄ 

"efficiency”arenotpreciselythesamethings，ｂｏｔｈofthemaregoodindicatorsto 

evaluatetheperfbrmanceofthefinns/productionunits・Severalapproacheshavebeen

developedfbrmeasuringthem､Themalorapproachesare（１）Indexnumbers,（２） 

Least-squares,(3)DataEnvelopmentAnalysis(DEA),and(4)FrontierThefbrmertwo 

apploachesmeasure“productivity，，undertheassumptionthatallfinnsalCtechnically 

efficiem,whilethelattertwoapproachesdonotmakesuchanassumption､Thesefbur 

approachesarealsodistinguishedinseveralotherwayssuchasthedatarequirement， 

thebehavioralassumption,andwhethertheyarepammetricornonparametric， 

Productivitymeanstheratiooftheoutputtotheinput・Thisratioiseasytocalculate

ifaunitusesoneinputtoproduceoneoutput・But,ｉｔｉｓｍｏｒｅｃｏｍｍｏｎｔｈａｔａｕｍｔｕｓｅｓ

ｍｏｒｅthanoneinput,sothattheseinputsmustbeaggregatｅｄｉｎｓｏｍesensiblefnshion、

ThelattertwoapproachesgobacktothepioneerworkofFarrell（1957).Hedefined 

efficiencyastheratioofobservedoutputtothemaximumpotentialoutputthatcanbe 

attainedfipomgiveninputs、Ｉｆａｆｉｎｎ，sactualoutputisbelowthemaxmnumpotential

output,theshortageisregardedasanindicatorofincfficicncy・Thisinterpretationof

Farellmaybｅｒｕｌｅｄｏｕｔｂｙａｎｏｒthodoxmicroeconomicsplcsupposingthatthe1℃ｉｓｎｏ 

６ForadetaiIdiscussiononproductivityandefficiencyliteratures,seeCowingandStevenson 

(1981),Fried,LovelIandSchmidt(1993),CoeIi,RaoandBattese(1998),PesaranandSchmidt 

(1997),andKumbhakarandLovelI(2000)． 
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inefficiencyinacompetitivemarket・HoweveritseemsappropriatetoapplyFarell，s

approachtodevelopingcountrieslikelndiawheremarketfailureisprevalentandthe 

governmentdeeplyintervenesthemarket． 

Indiancontext 

Tnblelrepresentsasummaryoftheexistingempiricalstudiesfbrlndiansmallscale 

industry,７Goldar(1988),Ramaswamy(1993),GOI(1997)andSIDBI(1999)analyzed 

SSIperfbnnanceusingnonparametric・indexnumberapproachGoldar（1988),００１

(1997)andSIDBI（1999)comparedsmall-scaleunitswithlargeunits,althoughthere 

wasdifTercnceofapproachesataggregateordisaggregatelevel・Ramaswamy（1993）

analyzed4industriesbelongingtoSSL 

LittlaMazumdarandPage(1987)analyzedSSIbyleast-squaresapproachwhichis 

theeconometricestimationofparametricfimction・Strictlyspeaking,theyestimatedit

jointlywiththefactorshareequations・Theestimatedparametersorfimctionrepresent

"average，，technologypassingthroughthemiddleofobservations，becausetheerror 

tennsofbothsignsarenotsingledoutfbrspecialtreatment、

Butcalculationsandestimationsmentionedabovepresumeacompetitivemarket， 

underwhichthefactorsarepaidaccordingtotheirmarginalproduct・HoweveEinthe

contextoflndiathisassumptionseemsunrealistic・BecauseapartofSSIproductsare

reservedexclusivelyandthenlargefirmscannotenterthemarket,andSSIgetsinputs 

７Ａｓｙｏｕｃａｎｓｅｅ,inthiscontexttherearenotanystudiesbymeansofDEAapproachHence,I 

don，ttouchtheapproachhelcAndthroughoutthispapeBIconfinemydiscussionto 

singIe-outputcase． 
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plcferentially・Thus,asGoldar(1997)pointedout,ifthatassumptionisnotvalid,then

theestimationoftheproductionfilnctionmayyieldbiasedestimatesofparameters・

Ontheotherhand,Page(1984),Little,MazumdarandPage(1987),Bhavani(1991)， 

andGOI(1997)analyzedSSIbymeansofadeterministicfiPontierapproachAccording 

tohontierapproachtheinefIIcie､cyisidentiHedwiththeenportermsinaregression 

modeLAdeterministicffontiermodelcanbewrittenas 

Z＝／(Ｘ,,I))exp(-1(,)．（１） 

whereZisascalaroutputofproducer(unit）ｉｎ＝1,…,ノ），xjisavectorofinputs

usedbyproduceri（Ｘ,＝(Ｘ,,…,Ｘ")〉０)，／(Ｘ,,P）isthedeterministicfTontierand

Oisavectorofparameterstobeestimated．〃，representsinefficiencyandisassumed

tobenonnegativerandomvariable､Heretheestimatedparametersorfimctionrepresent 

"bestpractice，，technologyratherthanaveragetechnolOgy,sinceaproperprobability 

distributionfbrtheerrortennsisassumedTbchnicalefficiencyisdefinedastheratioof 

observedoutputtothemaximumpotentialoutput・

皿＝/(Ｘ,,0)exp(-",） ＝exp(一切,)，Ｏ〈7Ｅ≦1．（２）
/(Ｘｉ,6） 

Yiachievesthemaximumvalueof／(Xi,0）ａｎｄ７Ｅｉ＝ｌｉｆツリーO0therwise〃i≠O

providestheshortfklllofobservedoutputfiomthemaximumpotentialoutput・

HoweverthecrucialdefectofdeterministicfiPontiermodelisthattheentireshortfall 

ofobservedoutputfi･oｍｔｈｅｍａｘｉｍｕｍｏｕｔｐｕｔｉｓａttributedtotechnicalineHiciency、

SuchaspecificationseemsincompletebecausetheoutputmustbeafYectednotonlyby 

theproducer，sinefficiencybutalsobyrandomshockssuchasmeasurementerrorsand 

weatherconditionthatarenotunderthecontrolofproducenTheftontiermodelhas 

developedintwostages､FirststagewasthedeterministicmodeLandthesecondstage 

wasamoreflexiblestochasticmodeLRamaswamｙ（1994)attemptedacompansonof 
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betweenthetechnicalefficiencyof4industriesbyusingbothdeterministicand 

stochasticmodels・Hisestimatesindicatedsubstantiallylowerintra-industryvariationin

technicalefficiency9consideringrandomfactors． 

llLTbchnicalEfTiciencyinaStochasticFrontierModel 

Themodel 

lnthispaper,weanalyzedSSIbymeansofastochasticffontiermodeL81freliable 

infbnnationonpricesisavailable，itispossibletomeasureallocativeefIiciencyand 

economiceBHciencyunderabehavioralassumptionsuchascostminimizationorprofit 

maximizationBut,itisdifYiculttogetundistortedpriceinfbnnationinlndiancontext， 

becausethegovernmentintervenesinthemarketdeeply・Therefbre,itisappropriateto

useastochasticproductionhontiermodelandthenmeasurethetechnicalefficiency， 

becausethemodelusedhereindosenotneedsuchabehavioralassumption．A 

stochasticfiontiermodelcanbewrittｅｎａｓ 

Ｘ＝／(Ｘ,,0)exp(v'一脚i)，（３）

where／(Ｘ,,P)＝」＋6'Ｘ,，takinglogarithm，

ＩｎＺ＝α＋Iyxj＋'''一",． （４） 

noｔｅａ＝ｌｎ４ｘｊ＝ｌｎＸ'．Inthismodel,theerrortennsconsistoftwocomponents；vj 

whichlCpresentsthecomponentbeyondthecontrolofaproducera､。〃，which

representstheinefficiencycomponent、ｖｉｉｓｓｙｍｍｅｔｒｙｒａｎｄｏｍｖａｒｉａｂｌｅａｎｄｉ.i､。

ﾉV(0,ケIiz)．H1isnonnegative,one-sidedlandomvariableandi.i・daproperprobability

８AstochasticfirontiermodeIbeganwithAigneBLoveⅡandSchmidt(1977)andMeeusenand 

vandenBroeck(1977).Ifbllowthemodelspecificationofthefbmler． 

７ 



distribution・ｖｉａｎｄ〃jaredistributedindependentlyofeachotherandofxJ、Here,a

producerfacesownstochasticfiPontier／(Ｘ,,P)exp(v,)；adetenninisticpart／(Ｘ,,P） 

comnontoallproducersandaproducer-speciiicpartcxp(vi）．Thus，technical 

efficiencyisgivenby 

m薑'鴇;鵲寿Ｊ ＝exp(-Ⅲ,)，０〈7℃≦1．（５）

Xachievesitsmaximumvalueof／(Xi,P)exp(v,）ａｎｄ７Ｅｊ＝ｌｉｆ皿!＝0.Otherwise

zJj≠OprovidestheshortfallofobservedoutputfiPomthemaximumpotcntialoutput、

TheaboveequationcanbeestimatedbyMaximumLikelihood（ＭＬ）methodThe 

problemtocalculate凪，whichrequiresadecompositionoftheresidualsintov，ａｎｄ

ｗｌ、１t，snoteasybecausetheyarenotobserveddirectly・Asasolutionfbrtheproblem，

Jondrowe／αﾉ．（1982）presentsthepointestimatorof〃i，ｉ､e､，Ｅ["jlS,]，given

observablee,＝ｌｎＺ－(α＋0'x,)＝ｖｉ－Ｗ,． 

Ｄａｔａ 

Thedatafbrthisstudya１℃drawnliPomtheSecondAll-IndiaCensusofSmallScale 

Units(theSecondCensus),publishedbyDevelopmentConmissioner(SSI)ｉｎ1992.9 

gBesidesthiscensus,anotherdatasources,namelyAnnuaISurveyoflndustries(ASI)andＲＢＩ 

(1979)havebeenoftenutilizedinmanyearlierstudiesBut,theyhaveaIsoIimitations・Asfbr

ASI,itscoverageisconfmedtothefactoTysector(1algerunitsofSSI)andwecan，tuseitat 

disaggregated(industry)IeveLthoughitisconductedeveIyyear・AsfbrRBI(1979),its

coveragewasconfinedtounitswhichcouIdgetloanfiPomcommemialbanksinreferenceyear 

l976/77,thoughwecanuseitatdisaggregatedleveLThus,whenweanalyzeSSIbyutilizing 

thesepublisheddata,weareconfmntedwiththelimitations;(1)thecoverage,(2)thesample 

period,and(3)thelackofdisaggregateddata・Formoredetail,seeTnblelandNikaido(2001)．
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Thelimitationonthiscensusisthatthereferenccyearisl987/88,alittlebitold、

Howevel3afterthel990sanycensushasnotbeenconductedNevertheless,thereasons 

toutilizethiscensusaIＣ（１）itcoverssmall-scaleunitsunderthepurviewofSmall 

IndustriesDevelopmentOrganization（SIDO),whichfbllowsofIicialdefinitiontruly， 

and(2)wecanusedisaggregatedata,i､e､,Z-digitindustry-groupsleveL 

Variablessuchasproductio､,thenumberofemployment,fixedinvestment,capacity 

utilizationandthenumberofunitsareutilized・Inoldertoincreasesamplesize

industry-state-wisebreakdowndataarealsoutilized(seeAppendix)． 

SpecificationandEstimation 

Ｗｅａｓｓｕｍｅｔｈａｔ／(ｘ1,0）takesthelog-linearCob-Douglasfimctionalfbnnwithtwo 

inputs,labor(L）ａｎｄcapital（K).InordertoavoidthemulticollinearityfiPomhigh 

corTelationbetweentheexplanatoryvariables,weusethelatiofbnn(peremployee)as 

fbllows． 

('､芸１－ＷﾙDUM('Ⅷ号ﾙｰ“ (6) 

SuchaspeciHcationenablesustotestdirectlyonthehypothesisofconstantrctumsto 

scaleloNext，ｗｅｐｏｏｌｔｈｅｄａｔａｆｂｒｔｈｅｄｉｆＴｅｒｅｎｔｉｎdustry-groupsincludingthe 

industry-state-wisebreakdownThepoolingprocedu１℃ａｌｌｏｗｓｕｓｔｏｈａｖｅｍｏｒｅｎｕｍｂｅｒｓ 

ｏｆｏｂｓervationsandhencemanymoredegreesofffeedomThus,weassumethatthe 

diffbrentindustry-groupswithinthissectorhavetheidenticalmaximumproduction 

filnction,whiletheintercepttermsofproductionfimctionareassumedtovaryaCross 

IoTbstingwhetherβｋ＋βL-IissignificantIydifYerentfromzeroamountstowhether妃tｕｍｓ

９ 



theindustry-groupsthroughtheuseofindustryspecificdummyvariables・ll

Furthermore，ｉｎｔｈｅＷｈｉｔｅｔｅｓｔａｎｄｔｈｅＢｒｅｕｓｃｈａｎｄPegan，sLMtestwecouldnot 

acceptthehypothesisofhomoscedasticTherefbre,ｗeuseindustry-state-wisecapacity 

utilizationhsaweightvariable､I2 

Asadistributionoftheerrortenns，ｗｅａｓｓｕｍｅｔｈａｔｖｊｆｂｌｌｏｗｓｔｈｅｎｏｒｍａl 

distributionandW，fbllowsthehalfLnonnaldistributｉｏｎｌⅣ(0,.脚2)|，thenthelog

likelihoodfimctionis'３ 

’(…ﾙ''n2-fm2露-''耐｡辮二'凧･(芋)-壼砂（７）
whereIdenotesthenumberofobservations，８，＝ｖｉ－〃,，几＝ひm/ひｗＤ２＝ｄ２ｖ＋Ｃ-脚，

andの(･）isthecumulativedistributionfnnctionofthestandardnonnaldistribution

Oncethepointestimatesof〃，ｉ､ｅ，thefbllowingEい,|ａ,］areobtained，the

technicalefflciencyofeachproducercanbeobtainedfrom7Ei＝exp(-"i)． 

叩川制『T二:鵲丁子１〔$）
Note‘(･）isthedensityfilnctionofthestandardnonnaldistribution 

toscalearesigniflcantlydifferentfiPombeingconstantje.，βＫ＋βL＝L 

IIThisspecificationfbllowsAhulwaIia(1991)． 

IzAsaweightvariable,wealsonominatedvariablessuchasindustry-state-wisethenumbe｢of 

units,sate-wiseStateDomesticProductorpopulation,ａｎｄindushy-wisecapacityutilization． 

ThcnwetriedHarvey，smuItiplicativeheteroscedascitｙａｎｄｔｈｅＬＭ,LRandWaldtestfbreacb 

variabIe・Ａｓａｒesult,industIy-state-wisecapacityutilizationwasthemostpropervariablaWith

regardtoHarvey，smuItiplicativeheteroscedascity，seeGreene(2000） 

''1………M……．M盧'一六['－．(暑'}噸|÷}…【
thederivationoftheequation(7)＆(8),seeKumbhakarandLovell(2000,ch3)． 
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ResuItoftheestimation 

mable2givesthemaximumlikelihood（ＭＬ）estimatesbythestochasticproduction 

ftontiermodel・Althoughinfbrmationunderlyingproductionstructurccanbeobtained

byusingtheestimatedparameters,itisnotourdirectconcern・Theresultsindicatethat

theestimatedparametersincludinglandひasvananceparametersarehighly

significant・ThetestfbrskewnessofOLSresidua1ｓshowsthepresenceofinefficiency，

hencethejustificationofthemodelspecificationl4Theftlctthatthelaborcoefficientis 

O､l16andstatisticallysigniHcantimpliesthatthehypothesisofconstantremmstoscale 

isrejected・I5TheaveragetechnicalefficiencyofalIindustriesisO81,whichindicates

about20％lossorinefYiciencyinproductionprocess・

Next,wecomparethetechnicalefYiciencyindicesamongindustry-groups・But,ｉｔｉｓ

ｗｏｒｔｈｎｏｔｉｎｇｔｈａｔｗｅｈａｖｅａｌｉｍｉtationoncomparingthemdirectly，becausethese 

industriesarenotunderthesameproductionenvironmentsFromTable3andFigurel， 

Chemical＆chemicalproducts（31)，non-metallicmineralproducts（32)，electrical 

machinery＆parts(36)andmetalproducts(34)areldativelymoreefficient・Thefact

thatmetalproducts(34)isrelativelyeff1cientisconsistentwiththeresultofBhavani 

(1991)．Ｔｈｅｒｅsultofthelowerintra-industryvariationintechnicalefficiencyis 

consistentwiththatofRamaswamy(1994)． 

I4SeeSchmidtandLinO984） 

lSAhulwaIia(1991)andRamaswamy(1993)donotclarifywhythehypothesisofconstant 

retumstoscaIeisrejectedorwhyincreasingretumstoscaleexists． 
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IVLTheSourcesofTbchnicalEfTnciency 

ThemeasuredtechnicalefYiciencymightbeafTectedbysomefactorssuchasfinnsize 

andlocation､Hereweevaluatethesou1℃esofefficiencybyregressionanalysisBecause 

theefficiencyindicesareboundedbetweenzeroandone，weuseatobitregression 

modeltoevaluateit､Aswedescribedabove,ｗeuseindustry-state-wisedatainorderto 

increasethenumberofobservationsTherefbre,ｗｅcanconsideraspatialperspective・

Weusethefbllowingtwovariablesastheexplanatoryvariables,ｗｈｉｃｈａｒｅａｌｓｏｄｒａｗｎ 

けomtheSecondCensus、FirsLtoevaluatetheeffectsofthefilmsizeontechnical

efficiency,ｗｅｃｈｏｏｓｅｔｈｅｎｕｍｂｅｒｏｆｅｍｐｌｏｙｍｅｎｔｐｅｒｕｎｉｔａｓａｐｒｏｘｙｔｏｆｉｎｎｓｉｚｅ・

Second,weuseLocationQuotient(LQ)accordingtoLall＆Rodrigo(2000)toevaluate 

theeffbctsofindustrialagglomemtionorclusteringontechnicaIefficiency・LQis

definedasfbllows； 

ZE,ＭＥＥ＄ 
LgN＝ 

ＺＥ,/ＺＥ 

whereEindicatesemployment,subscriptIandSindicateindustryandstaterespectively・

TheLQinexcessoflmeansthattheindustryisconcentratedintheregioncomparedto 

thesizeoftheindustryinthenationaleconomyasawhole・Weexpectthepositive

effbctofLQontheefTiciency,takingintoaccountthatlocatingincloseproximityto 

otherfirmsinthesameindustrybringsaboutthespilloverefYbctofknowledgeandeasy 

accesstoindustry-specificspecializedlaborfbrce． 
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ResuItoftheestimation 

Thcresultsoftobitregressionarepresentedinnble4Let，sconsidertheeffectoffirm 

sizeonefficiencyfirst，Ｔｈｅｃｏｅｆｆｉｃｉｅｎｔｏｎｔｈｅｎｕｍｂｅｒｏｆｅｍｐloymemperunitis 

negativeandsignificantatthe1％leveLThelndiangovcmmenthasimplemented 

prefbrentialpoliciesfbrSSIinordertopromoteemploymentgenerationHoweveLthis 

resultindicatestheaimofemploymentgenerationisnotcompatiblewiththａｔof 

efficientproductionlnadditio､，thehighfactorshareofcapitalshｏｗｎinTable2 

predictsthatfilmsprefﾋﾞrinvestinginplantsandmachinerytoemployingmorelabors、

Thereasonmightbethatthegovenmcmhasprovidedpriorityloanandhirepurchase 

schemefbrSSLWemustrecognizethatthereisalimitationonove１℃omingsocial 

problemofunemploymemthroughanindustlypolicyb 

ThecoefficientonLQispositiveandalsosignificantatthe1％leveLwhich 

indicatestheconcentrationoffinnshasbeneficialeffects・Thdsresultalsogivesa

helpfUlinsighttowardanewpolicydirection,adeparturefiomtheexistingregulatory 

andprotectivepolicies． 

VBConclusion 

ThispaperhasexaminedthetechnicaIefYiCiencyof2-digitindustry-groupsbelongingto 

SSIandtherelationshipbetweenthemeasuredtechnicalefficiencyandfinnsizeand 

location・Usingindustry-state-wisedatafiomtheSecondCensus,ｉｔｂｅｃａｍｅｃlearthat

onaveragetheyoperatcat８０％ｏｆｔｈｅｐotentialmaximumproductionfrontieLalthough 

thediversificationamongindustlygroupsisobserved． 
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nleagglomerationoffirmshasapositiveeffectonthemeasurcdtechnical 

efficiency,whilethefirmsizehasanegativeeffectonitTheresultwithregardtoLQis 

especiallyinterestinginviewofrecentdevelopmentsinthetheoryofindustrial 

agglomerationandclustersTheAbidHussainCommittee,whichwasconstimtedbythe 

govenment,hashadagreatinterestinthedevelopmentofclustersasanewpolicy 

directionLocatingcloselytootherfinnscanenablethegovemmenttoreducetheunit 

costofinfTastructureandofmonitoring・Ontheotherhand,itcanleadtoaccretionof

skillsandloweringinputcost,andthenSSIcanenloyextemaleconomies・I6

Thepastpolicies,whichhavediscriminatedinfavorofSSIthroughregulatingand 

restrictingeconomicactivitiesofallfinnsincludingnotonlydomesticlargefirmsand 

fbreignfinnsbutalsosmall-scalefirmsthemselves,mighthaveinvokedinvisiblecost 

anddisadvantageU､dertheenvironmentwhichthegover､menthasprotectedSSIfiom 

competitionwithlargefinnsandfbreignfirmsandhascnsuredthemthemarkets,SSI 

hasnothadincentivetogrowupintolargerfirmsandignoredthequalityofgoodsJn 

otherwords,thesupportingpoliciesthemselvesmighthavepreventedpotentialcapacity 

andinnovativenatureofSSLThatisincompatiblewitharecentexpectationfbrSSLIt 

istimethegovemmentchangedtheprotectiveandregulatorypoliciesfbrSSL 

HoweveEthepromotionofclustersisnotamagicwand・Wemustconsiderthe

disadvantageofit､Theagglomerationoffirmsengagedinsimilarrelatedactivitiesis 

vulnerabletoexogenousshiftinproductionandtechnologyandtheproblemwillbe 

deterioratedincaseofsuchclustersbeingisolatedordistantfrommarkets・Actually

accordingtotheAbidHussainCommitteeReport[GOI(1997)Lspontaneousclustersin 

lndiahavesuffbredalot・Consideringthesecases，ｔｈｅｆｉｒｓｔｔｈｉｎｇｔｏｄｏｆｂｒｔｈｅ

l6GOI(1997),SchmitzandNadvi(1999)． 
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govenⅡnentistosupportinfiPastructurearoundclustersandtoupgradetechnology・

Simultaneouslythegovenmentshouldpromotelinkswithextemalagentssuchas 

buyersandexporttraders・Suchagentscanprovidemanagementknow-how;good

quality,gooddesignandnewtechnologiesfbrＳＳＬ 

ＴｈｅｓｔｏchasticfrontierapproachusedintｈｉｓｐａｐｅｒｉｓｕｓｅｆＵｌｉｎａｎａｎａｌｙｓｉｓｏｆ 

productionunits､Howevel;thisisidealwithmoredisaggregateddataasthefinnlevel・

FinallyぅitisinterestingfUtureresearchtofindouthowtheeconomicliberalizationhas

afYectedthetechnicalefficiencyofSSIortheintra-industryvariationintechnical 

efYiciency． 
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mEbIelTheexistm辺studiesnrllBdianSSI

Deiinitionof 
lndustry-groups ComparisoIu DataSources 

SSI＊ 
ResuIts Ａｐｐｒｏａｃｈ Period 

Page(1,84）DCIerministic 
liPontier 

Printingandmachinctoolsindustricsaremore 
eniCientreIativCtOOthCTSeCt⑥嬬・

1979-81 

(Ixmly 
l979-80） 

Shocs・Printing，SoapandIntra-SSI
MachinCloolS 

Ｗｏｒｋｅｒｓ SpecialIy 
commissioned 

survey 

Little， 
Mazumdar 

andPage 
（1987） 

lInsoap，machinctoolsandmctaIcasting， 
thcadditionaIexperimcntsofemploycc 
inc1℃asesproductivitylnaIIsectors(exccpt 
printing),theadditionalageofcapilalSlock 
dccreascsproductMtybyZ-3％． 

2．Abovedescriptionsapplytothccmciency 
contcxL 

SSIindustricsarelessproductivcthanIargeoncs． 

1 

2. 

LeaSt-squarCs 
DctcrminiStic 

fmnticr 

Sameto 

Page(1984） 

Shoes， 
Machinc 

caStIng 

Pm1ingSoap， 
toolSandMclnl 

Same 

toPage(】984）

Samc 

toPagc(1984） 

ＳａｍＣ 

ｔｏＰａｇＣ(1984） 

GoIdar 

(1988） 

lndexnumbcr 1976-77 ３７industries 

(at3-digitlcvcl） 
SSIvsLargc 
inmdustTy 
group-wisc 

(S):invcsIment（S):RBI（1971） 
ｉｎＰｌａｎｔ＆（L):ASI 

Machinery 
(L):WOrkc｢ｓ 

Bhavani 

(1911） 

Dctc｢minMc 

fiPontier 
ＤＣＦｉｒｓｔＣ⑪nsusTheyoperalcclosctothci「maximumpotentiaI
(1,77）Icvcl(TechnicaleiYiciency＝mOrethanO､7)． 

1９７２ ４mctalindustries 

(at4-digilIeveI） 

InIra-SSl lnveSImenI 

inPIant 

＆MachincⅣ 

】
②

RamaswamyIndcxnumbcr l976-77 

（1993） 
Thcrclativce価ciencyindicc3dom，tshowa
systematic『eIationshipwithfimlsize．

MotorvchicIeparts， 
Agriculturalmachine『ｙ＆
parts・MachinetooIs＆

parts,andPlasticpmducts 
(at3-digitlevel） 

lntra-SSI RBI(1971)； 

originaL 
unpublishcddnta 

InveSlmcnt 

inPlant 

＆Machincrv 

Ramaswamy 
（1914） 

Deterministic ＆ 

Stochasticfiontier 
ConsiderimgmndomlhIctors（stochasticmodeI)， 
thcintm-industIywlriationintechnicalefIiciency 
decreases・ProfltabilityispositiveIy『elatedto
technicaIefliciency． 

Sａｍｅ Ｓａｍｃｔｏ（1993） 

【｡(1,93）

Sameｔｏ(1993） Samclo(1993）Samclo(1993） 

Govemment 

oflndia 

（1997） 

lndcxnumbCr 

Detcrministic 

lirontier 

LMostSSIindustries（exccptleading-export 
secto『s,etc）ａｒｅIessproductivethanIargc
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2．MostSSIindustriesal℃IessefTicientthan 

Iargconcs・
ＳＳｌｉｓｍｏ蝉pmductiveconsistenUythanIalgc
industrythroughthesampIcpeTiod． 

1． 

２． 

1984-85１１７industries 

（at3-digitleveI） 
２．１６industries 

（at3-digitlevel） 

SSlvSLalgc 
inindustry 
group-wise 

(S)＆(L):ＡＳＩ Investment 

inPIant 

＆MachincO, 

ＳＩＤＢＩ 

(1999） 

Indcxnumber SSIFactmyscctor*＊ 

(atagg踵gatelevel）
SSIvsLargc 
inovcIHlI 

1980-94 Workers (S)＆(L):ＡＳＩ 

Note:＊SSIisofficialIydcfincdinlermSofinvestmcntccilingBulduetoadatalimitation,somestudiesdistinguishbstweensmaIlandIaIgcinlermsofworkers． 
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AppendixData 
Thedetailofobservations Nobs． NICNoJndustIy-gmup 
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Note:NICNoarebasedonDC(1992)． 
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