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A bstract

W edevelop atheoryofpublicversus privateownership basedon
valuediversionbymanagers. G overnmentisassumedtofacestronger
institutionalconstraintsthanhasbeenassumedinpreviousliterature.
T hemodelwhichemergesfrom theseassumptions is ‡exibleandhas
wideapplication. W eprovideamappingbetweenthequalitativechar-
acteristicsofanasset, itsmainuse- includingpublicgoodscharacter-
istics, andspilloverstootherassetsvalues- andtheoptimalownership
andmanagementregime. T hemodelis appliedtosingleandmulti-
plerelatedassets. W eaddress questions suchas;when is itoptimal

¤Specialthanks toL uigi Z ingales forhis insightfulcomments as adiscussantatthe
19 9 8 A EA meetings. W ewould alsoliketothankR ussellCooper, D hammikaD arma-
pala, JoshuaG ans, O liverH art, PhilippeJehiel, participants atthe19 9 8 A EA meetings
in Chicagoandthe19 9 7 A ustralasian econometrics societymeetings, economics theory
workshopparticipantsattheA ustralianN ationalU niversity, andseminarparticipantsat
U niversity College L ondon, T he U niversityofM elbourne, M onash U niversity and T he
U niversityofW esternSydneyfortheirfeedbackonvariousmanifestationsofthispaper.
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tohaveoneofapairofrelatedassets publicandtheotherprivate;
when is jointmanagementdesirable;andwhenshouldapublicasset
bemanagedbytheownerofarelatedprivateasset? W eshowthat
whileprivateownershipcanbejudgedoptimalinsomecasessolelyon
thebasisofqualitativeinformation, theoptimalityofanyotherown-
ership andmanagementregimes relies onquantitativeanalysis. O ur
resultsrevealthesituationsinwhichpolicymakerswillhavedi¢culty
indeterminingtheopimalregime.

1 Introduction
“ ::: the G overnmentproposals areamassivebetrayalofour
N ationalInterestagainstwhichtheactivitiesof[coldwarspies]
Burgess, M aclean, PhilbyandBluntareveryminormatters.”1

Fiercepassionsarearousedbydebateoverpublicversus privateowner-
ship. Supportersofprivatizationarguethatprivateownership improvese¢-
ciencywhileopponentsclaim thatpublicownership betterservesthewider
socialinterest. Toreconcilethesecontrastingviewsakeyunderlyingquestion
mustbeanswered. W hatbasiccharacteristicsdistinguishpublicandprivate
…rms?O uranswerdi¤erssigni…cantlyfrom existingapproachesadoptedby

theliterature.
T hemodelwedevelopusesanincompletecontractingframeworktosys-

tematicallyexploretherelationship betweenownership, incentives andthe
publicgoods characteristics ofmanagerialactivities. Publicmanagers face
relatively‡atcommercialincentivescomparedwithprivatemanagers. Flat
incentivescanbesociallydesirablewhencommerciallyproductiveactivities
generatelargesocialharmsrelativetopro…t, butareundesirablewhenthese
activitiesareeitherbenignorcreateexternalsocialbene…ts.

1T heR ightH onourableM r. TonyBenn, intheBritishparliamentarydebateoverthe
saleoftheBritishN ationalO ilCorporation, ParliamentaryD ebates, SixthSeries, Volume
2, H ouseofCommons, O ¢cialR eportSession19 81-82, page500.
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O urmodelalsoaddresses severalfundamentalshortcomings oftheex-
istingliteratureon privateversus publicassetownership. Forexample in
severalin‡uentialexistingpapers, thegovernmentis assumedtomaximize
welfareexante, butdoes notmaximize socialwelfareex-post.2 Ifitdid,
thentherewouldbenodi¤erenceinthesemodels betweenpublicandpri-
vateownership. Fromthisperspective, thesemodelsdonotconstitutepurely
normativetheoriesofpublicversusprivateownership. Incontrast, ownership
matters inourframeworkeven ifitis assumedthegovernmentmaximizes
socialwelfare.3 O urmodelisalsoapplicabletoownershipandmanagement
ofmultipleassets. W econsidermixedorseparatepublicandprivateown-
ership, and jointorseparatemanagement– regimes thathavewidespread
practicalapplicability. Tothebestofourknowledge, thesepossibilitieshave
notbeenexploredinpreviousliterature.

T he startingpointofouranalysis is the literatureon incompletecon-
tracts, beginningwith G rossman and H art(19 86) and H artand M oore
(19 9 0). T hesepaperswerethe…rsttopresentaformalmodelthatexplains
whichagents shouldhaveownership ofanasset, whenprivate…rms should
mergeandwhentheyshouldstayseparate. M orerecently, H art, Shleiferand
V ishny(19 9 7 ) andBoltonandX u (19 9 7 b) haveextendedthereasoningof
theseearlypiecestothechoicebetweenpublicandprivateownership. T he
literatureonoutsideownership, forexampleR ajanandZ ingales(19 9 8), and
D eM ezaand L ockwood (19 9 8), canalsobeappliedtothechoicebetween
publicand privateownership, ifone interprets theoutsideownerin their
settingasgovernment.

A crucialassumptionineachofthesemodelsisexpostobservabilityand
bargaining. T he parties with an interestin the …rm observeand bargain
overproductionvariablesthatarechosenafteroneorbothofthepartieshas

2Seeforexample, H art, Schleiferand V ishny(19 9 7 ), R ajan and Z ingales (19 9 8) (as
appliedtopublicownership).

3A lthoughthefocusofourmodelisnormative, italsoallowsthepossibilityofalterna-
tivegovernmentobjectives.
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madesomespeci…cinvestment. H owever, whiletheearlyownershipliterature
assumed thatbothparties wereprivate individuals, thenewliteratureon
privatizationextendsthepowerofobservabilitytogovernment. Forexample,
inH art, ShleiferandV ishny(19 9 8), thegovernmentandthemanagerbargain
overcostandqualityafterthemanagerchooseshisspeci…cinvestments. T he
governmentcanobservecostandqualityexpost. A similarinformational
assumptionismadebySchmidt(19 9 6). Inthatpaper, whenthegovernment
isowner, itisabletoobservethetrueperformanceofthe…rmasrepresented
byacostparameter.

O nesigni…cantdi¤erencebetweenourtheoryandthepapersmentioned
above, istheassumedabilityofgovernmenttoobserveproductionvariables,
andtosubsequentlybargainwithmanagers. In practice, publicmanagers
aresubjectedtospeci…candintrusiveconstraintsontheiractivities. T hese
constraints gowellbeyondthenormalrestrictions placedonprivate…rms.
Forexample, theFederalA viationA dministration“didnotcontrolitsbudget
andwas forcedtoovercomeburdensomeprocurementregulations forevery
majorpurchase” (A man, 19 9 6, p35).4 Itmightbearguedthattheserestric-
tions are intendedtodelineatetheresidualrights ofpublicmanagers as a
precursortobargainingwithgovernment. H owever, webelievethatanalter-
nativeexplanationismorerealistic. T heobservedrestrictionsareintended

4Examination ofthelegislation governingpublic…rms provides plentifulevidenceof
restrictions. Forexample, managersofthegovernmentownedBritish SteelCorporation
neededtheconsentoftheSecretaryofStatetoundertakesubstantialchangesinactivities
(Statutes inForce, O ¢cialR evisedEdition, IronandSteelA ct19 82, Chapter25, PartI,
2-(2), 4-(2) and(3), 5-(1) and(3)). M anagersofthegovernmentownedTrans-A ustralian
A irlineswereunabletoacquirerightsorproperty, sellrightsorproperty, orenterintoa
contractforconstruction, withoutpriorapprovaloftheminister, iftheamountinvolved
exceeded$250,000 (A ustralianN ationalA irlinesA ct19 45, D ivision1, section22). Similar
controlswerealsoplacedontheabilitytoleaseorpurchaseland. M anagersofA mtrak, the
T VA andwhenpubliclyowned, BritishTelecom, aswellasnumeroussmallerstate-owned
…rmsfacerestrictionsontheirabilitytodisposeoforpurchaseassets(e.g.Part1, section
6ofthe British Telecommunications A ct19 81). A s an extremeexample, managers of
Telecom A ustralia, atonestage, wererequiredtoaskforministerialapprovalforstandard
businessactivities suchastheroutinepurchaseofcable.
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topreventpublicmanagersfromdivertingfundstothemselvesortotheirpet
projects. T hisexplanationisatoddswiththeliteraturedescribedabove, and
formsthebasisofourmodel.

W eassumethatthetypicalgovernmentis signi…cantlyless specialized
inproductionthanthetypicalprivateowner. Suchalackofspecialization
meansthatgovernmentcannotobserveproductionvariables, andsocannot
bargainwiththeirmanagersoverthelevelsofthesevariables. Instead, the
governmentcansetup publicaccountabilitymechanisms thatoperateina
coarsefashionandresultinrigidrulesthatreducetheextenttowhichpublic
managers areabletodivertvaluetothemselves. Inourframework, public
ownership is de…ned as aban on potentialvalue divertingactivities, and
privateownership is theallowanceofsuchactivities. W eassumethat, as
aresult, publicmanagers arenotabletoseizethevaluegeneratedbycore
activities, whereas privateowners can. T his approach is adeparturefrom
theincompletecontractsliteraturewhereownershipdi¤ersaccordingtothe
allocation ofresidualrights tochooseproduction variables. T heresidual
rights thatare importantforthede…nitionofownership in ourmodelare
rights overthechoiceof…nancialvariables. T his assumption is similarto
thatadoptedby H artand M oore(19 9 6). In theirpaper, adebtholderis
abletodivertfunds from acreditor. In this paper, aprivate ownercan
seizeassetvalue. T hegovernmentcanonlypreventthisbyplacingablanket
prohibitiononallactions(including…nancialactions)thatmightallowasset
valuediversion.

W hilethisisastarkassumption, itallowsustodevelopamodelwhichis
very‡exible. W eexplaininsection2 howourmodelcancapturesomeofthe
keyfeatures ofH art, ShleiferandV ishny(19 9 7 ) andSchmidt(19 9 6). T he
basicmodel(section2)hasoneassetandonemanager. W eprovideamap-
pingbetweenthecommercialcharacteristics ofthecoreactivityassociated
withtheasset, theexternale¤ects generatedbytheactivity, andoptimal
ownership. T hesimplestcaseinvolvesanactivitythatimprovesassetvalue,
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andconfersexternalbene…ts. Privateownership isoptimalforsuchacom-
binationofcharacteristics, becauseapublicmanagerhas nopro…tmotive
toincreasetheactivity. Ifinsteadtheactivitygeneratesanexternalharm,
eitherpublicorprivateownershipcanbeoptimal. T hedecisiontoprivatize
depends onwhethertheexternalharm generatedoutweighs the increased
privatevalue.

T hemodelisextendedinsection3toallowfortwoassetsandtwopoten-
tialmanagers.5 T his leads toaconsiderablyrichersetofresults compared
withtheoneasset- onemanagermodel. H avingtwoassets introduces the
possibilityofspillovers between assetvalues and allows us toexamine is-
sues ofjointandseparateownership thathavenotbeenformallyexplored
byotherauthors. Forexample, weaddress thefollowingquestions. W hen
privatizingrelatedassets, shouldtheybesoldas asingleentityorsoldas
separate…rms?Ifitisdesirabletoseparateassets, whendoes itmakesense
foronetobepubliclyownedandtheotherprivate?

A generalpatternemergesfromourframework. W hilethecaseforprivate
ownershipcansometimesbemadeonthebasisofqualitativecharacteristics
(thatis, the sign oftheexternal, commercialand spillovere¤ects) public
ownershiprequiresquantitativeanalysis. Fromapolicymaker’sperspective,
thismeansthatthecaseforpublicownership ismoredi¢culttoestablish.
M oreover, thesetofpotentiallyoptimalregimes expandswheneverprivate
and sociale¤ects moveindi¤erentdirections. Forexample, weshowthat
whenthecoreactivitiesimproveassetvalueandgeneratespillovers, butcause
externalharm, anyownershipormanagementregimecanbeoptimal. Some
attemptatmeasurementisrequiredtodeterminethebestregime.

A centralobjective ofthis paperis toprovide policymakers with an
organizingframeworkand amethod todetermine optimalownership and

5T heownershipandregulationofmultipleassetsisimportantinpractice. Forexample,
thebreak-upoftheBellgroup intheU S (seeBrennan19 8 7 ), gasprivatizationintheU K
(see A rmstrong, Cowan and V ickers 19 9 5 and V ickers and Yarrow19 88) and railand
telecommunicationsreform inJapan(seeTakeuchi, Imahashi andYamauchi 19 9 7 ).
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management. Toaidthis process, thepaperincludes applications thatwe
feelarerelevant. A mongotherthings, themodelis abletoexplain why
in somecases disposaloftoxicwastemightbestbedealtwithbyapublic
agency, whysomekinds ofinnovativeactivityarebestkeptintheprivate
sector, andwhybasicresearche¤ortmightbehigherin public…rms. W e
discuss applications toemergencyserviceprovision, retailproductinnova-
tion, airportownership, managementofpublicresources bynearbyprivate
businesses, strategicblockadingofentrybycompetitiverivals, watersupply
anddistribution, andjointventures.

2 Thesingleassetcase
A tdate0, thegovernmentG decides whetheranassetshouldbepublicly
orprivatelyowned.6 W eassumethatG is unspecialized, andcannotper-
formthemanagementactivity. T herefore, undereitherregime, aspecialized
managerM ishiredtocontroltheassetaftertheregimeisannounced.

T hemanager’s task is tochoosethe levelofa ‘core’activity e 2 <+
associatedwith theasset. T heactivity e can be interpreted as eitheran
investmentoran action thata¤ects …rm value a :<+ ! <. T hevalue
a is interpreted as the change in assetvalue dueto e. T he activity e is
commerciallyproductive ifitincreasesassetvalue;precisely, ifa0> 0 forall
e, andlim e! 0 a0(e) = 1 . Itiscommerciallyunproductive ifitdecreasesasset
value;i.e. a0< 0 foralle.

W eallowa tobeeitherincreasingordecreasingine inordertoallowwide
practicalapplication. T hereareabundantexamplesforbothcases. A nyprof-
itablecommercialactivity, thatis anactivitywhererevenueexceeds costs,
provides anexampleforthecasewhere a is increasingin e. Forexample,
researchanddevelopmentcouldbeembodiedinhigherassetvalue. Ifhigher
e leadstoafallina, e canbeinterpretedasanactionthatwearsdownthe

6T heassetcanbeinterpretedas agroup ofessentialassets thatmakeup a…rm. A t
presentweassumethattheassetisindivisible. M ultipleassetsareconsideredinsection3.
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…rm’scapital(oranyotherunpro…tableactivity). Forexample, supposethe
…rm inquestionisaproviderofemergencyservices, forwhichthecollection
ofrevenues is di¢cult. A ssetsconsistofemergencyserviceequipmentsuch
asvehicles, medicalandrescuesupplies. G reateremergencyserviceactivity
leadstoareductioninthevalueoftheseassetsbecausetheydepreciatewith
use.

T hepersonalcosttothemanagerofe¤ortisdenotedÃ :<+ ! <. W hile
Ã willoftenbethoughtofasthedisutilitythatM su¤ersfrom e, weallow
Ã < 0 insomecases, and interpretthis as themanagereitherenjoyingthe
activityorincreasingherhumancapitalthrough‘onthejobtraining’. Inthe
emergencyservicesexample, Ã < 0 correspondstoM obtainingtransferrable
skillsfrombeingarescueservicemanager.

FollowingH art, ShleiferandV ishny(19 9 7 ), weassumethate, Ã anda are
non-veri…able, sothatthesevariablescannotbeincludedinacontract. W e
assumethatboth¡Ã anda areC 2 andstrictlyconcavewith a(0 ) = 0 and
Ã (0 ) = 0 . W ede…nem ´argmaxÃ (e). Inadditiontotheseassumptions,
weimposetwoconsistencyrequirements. T he…rstis thatG alwaysprefers
theprojecttogoahead, thantoleavethe…rmdormant.7 T hesecondisthat
ifM received a directly, shewouldalways bewillingtochoosean interior
levelofe.8

2.1 ValueD iversion

Existingmodels comparing private and public ownership, such as H art,
ShleiferandV ishny(19 9 7 ), B oltonandX u(19 9 7 a) (19 9 7 b) andRajanand

7 T his couldbesatis…edbyassuminga(e)¡Ã (e)> 0 , ietherearesu¢cientbene…ts
throughÃ toensuretheprojectgoesahead.

8 Severalassumptionsarerequiredforthistohold. First, weassumethatthemanager
cannotperform ewithoutusingtheasset. Ifm > 0 , a0(0)< 0 andthemanagerfaces a
returna¡Ã , shemustincurcosta< 0 inordertorealizethegain¡Ã > 0 . Second, we
assumethatthegainispositive. A su¢cientconditionforthis isa0(0 )¡Ã0(0 )> 0 .
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Z ingales (19 9 8), haveanumberofcriticalcommonfeatures.9 Eachofthese
papers assumes thatthekeyresidualrights tobeallocatedareproduction
variables.10 T hegovernmentis abletoobserveand bargainwith M over
thesevariablesex-post.

O uranalysis is basedontwosigni…cantlydi¤erentassumptions. First,
weassumethatG issu¢cientlyunspecializedsothatitisunabletoobserve
ex-postvariables. T hegovernmentismadeupofpoliticianswhoingeneral
havelittleornospecialistknowledgeconcerningthe…rmsoverwhichthey
havein‡uence. A s aconsequence, G and M areunabletobargainex-post.
Second, ratherthansimplyrightstomakeproductiondecisions, theresidual
rights underlyingourmodelarebroaderand includetherights tochoose
…nancialorcommercialactivities. T hetwokeysetsofactionsthatmakeup
residualrights inourmodelare(1) potentialvaluedivertingactivities (the
leadingexamplesbeingprocurementandassetdisposal)and(2)actionsthat
involvetherighttoincurdebtinthenameofthegovernment.

T hefollowingexampleshows howourassumptions leadtoadi¤erence
betweenpublicandprivateownership. Supposeabusinessdecidestosella
substantialitem ofequipment. U nderpublicownership theprocess ofsale
followsstrictguidelines. M mustseekapprovalbeforethesaleisauthorized.
T he process maybe subjecttoreviewand M mayhave littleornorole
inthechoiceofthesuccessfulpurchaser. T heserestrictionsguaranteethat
M cannotabusethe saleprocess todivertfunds, sayby sellingtheasset
toacompany inwhich M holds someinterest. Incontrast, underprivate
ownership, M is freetoconductthesaleinanylegalmanner. T hus, M is

9 R ajanandZ ingales(19 9 8) doesnotdirectlyaddresstheissueofprivateversuspublic
ownership, butmentions this issue as an application oftheirresults. Bolton and X u
(19 9 7 b)donothaveaformalgovernmentintheirmodelbutnotethat‘studentownership’
capturessomeelementsofpublicownership.

10H artetalconsidertheallocationoftheresidualrighttoimplementcostandquality
innovations. R ajanandZ ingalesmodeltheresidualrighttopursueanoutsideoption if
negotiations breakdown. BoltonandX uassumethattheimportantresidualrights are
therightsofemployeestoleavethejobandworkinacompeting…rm.
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abletodirectlyreceivethefundsfrom thesalesaythroughsellingtheasset
toacompanyinwhichM hasaninterest. Intheabsenceoftightguidelines,
theprivatemanageristhusabletoguaranteeapurelyprivategainfromthe
assetsale.

W egeneralize the ideaofvaluediversion described in this exampleas
follows. T hegovernmentisunabletoobservespeci…c…nancialactions. H ow-
ever, G knowswhetherornotsomeactionhas beentakenand, ifso, the
generalclassoftheaction. Tobeprecise, G cantellbyanaction’sgeneral
descriptionwhetheritis(1)apotentialvaluedivertingor(2)adebtmanage-
mentactivity, butG cannotidentifythespeci…caction, orevaluatewhether
itis appropriateinthecircumstances. Forexample, G cantellifdebthas
beenincurredinitsname, sinceitisliableforthedebt. H owever, itcannot
judgewhetherthereasonsfortheexpenditureweresound. Similarly, G may
beawareofthetransferofanasset(asintheexampleabove), butbeunable
toassesstheprobityofsuchatransfer.

A sG canonlyobservetheclassmembershipofanaction(i.e. (1)or(2)),
itcanonlyeitherbanorallowsuchclasses. W ede…nepublicownership as
abanonpotentialvaluedivertingactions. Incontrast, privateownership is
de…nedas theallowanceofpotentiallyvaluedivertingactivities, butaban
ontherighttoincurdebtinthenameofthegovernment. T herefore, public
ownershipmeansthatM receivesafraction z = 0 ofa(e). Privateownership
meansthatM cancaptureafraction z = 1 ofa(e)when e is commercially
productive, andobligesthemanagertopaythefraction z = 1 ofa(e)when
e iscommerciallyunproductive.11

11 M oreformally, supposethemanagerhastwosetsofactions, X andY andthereisa
setofstatesofnature, ©. T hesetofactions X arepotentialvaluedivertingactivities. In
particular, let° (x;Á)bethefractionofassetvaluethemanagercanseizebytakingaction
x2 X whenthestateofnatureis Á 2©. W eassumethat, forallÁ 2©thereexistsan
x2X suchthat° (x;Á)=1 . T hesetofactionsY areactivitiesthatcreateadebtliability
forthegovernment. Inparticular, let»(y;Á)bethefractionofdebtthatamanagercan
passontothegovernmentbytakingactiony2 Y whenthestateofnatureisÁ 2©. W e
assumethat, forallÁ 2©thereexistsay2Y suchthat»(y;Á)=1 .
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U ndertheownershipde…nitionsgivenabove, amanager’spayo¤ is z a(e)¡
Ã (e)+ kz , where z = 1 inthecaseofprivateownership, and z = 0 withpublic
ownership. T hequantitykz isatransfersetbyG tokeepthemanager’spayo¤
equaltoheroutsideopportunityofzero. U ndereitherownershipregime, …rm
pro…tsarede…nedas¼ ´a(e)¡Ã (e). N otethatinde…ningboth…rmpro…ts
andthemanager’spayo¤, wehaveimplicitlyassumedthatprivateownership
occurs inanowner-managedorcloselyheld…rm.12

T hegovernmentcannotobservethestateofnatureÁ ortheparticularactionsxandy
chosenbythemanager. T hisre‡ectstheunspecializednatureofgovernment. T hegovern-
ment, however, canobservewhetherornotsomeactioninthesetY orX isundertaken.
Sothegovernmentcaneitherbroadlyalloworbanthemanagerfrom takingactions in
thesesets. T hereareclearlyfourpossiblities. W ede…neprivateownershipasthesituation
wherethegovernmentallowsthemanagertotakeactionsinsetX butbansactionsinset
Y . A privateownercanseize(all)assetvaluebutisnotabletopass…nancialliabilitieson
tothegovernment. R ather, aprivateownerisliableforalldebtsthattheyincur. Public
ownership involvesthegovernmentbanningactivities inthesetX . T hegovernmentmay
ormaynotalsobanactivities in setY . In otherwords, apublicmanagermaybeable
totakeactions thatincur…nancialliabilities forthegovernmentormayrequirespeci…c
ministerialapprovalbeforeanysuchactionisundertaken. T hetreatmentofsetY repre-
sentstwoslightlydi¤erentformsofpublicownership. T hisdi¤erence, whileinterestingin
itsownright, doesnota¤ectourresults sowewillnotdistinguishbetween‘tight’public
ownership (Y banned) and‘loose’publicownership (Y allowed) inourformalmodel. Fi-
nally, thegovernmentcouldallowamanagertotakeactions inbothsets X andY . B ut
thiswouldallowthemanagertousethegovernmentasa‘moneypump’byraisingdebtin
thegovernment’snameandseizingthevalueofthedebtthroughtheassetstheycontrol.
W eassumethatthegovernment’sobjectiveis suchthatthis isneveroptimalgovernment
policy.
In practicethegovernmentwilloftenhaveaccess toadditionalimperfectmeasures of

actionsinthesetsX andY . T hismeansthatthegovernmenthasadditionalinstruments
ofcontrolovermanagerialactions. Such instruments can bethoughtofas regulatory
controls, forexamplepro…tbasedregulation. Tofocusonownership issues(andfollowing
mostofthecurrentliterature)wedonotanalyzethepossibilityofregulationinthethis
paper. KingandP itchford(19 9 8b)explorestheissueofownershipandregulationinaless
generalframework.

12ExceptforthepaperbyL a¤ontandT irole(19 9 1), thepapersonprivatizationthatwe
havereferencedassumethattherearenoagencyproblemsinthecaseofprivateownership.
T his isareasonableapproximationinmanycasesofsmallandmedium sizedenterprises,
suchashospitals, localpoliceforce, toxicwastedisposalcompaniesandlocalpublicutil-
ities, judicialservices, andsomelargecompanieswherethereis concentratedownership.
A relaxationofthisassumptionaddsconsiderablecomplexitytothecurrentmodel(which
is insteadfocussedonprovidingataxonomyofcasesaimedatpolicy) andisbeyondthe

11



Sofar, themodeldoes notcontainanyelements thatwouldcallforG
tochoose publicoverprivate ownership. H owever, the kinds ofbusiness
thatareseriouslyconsideredforpublicownershiptypicallyhaveexternalities
associatedwiththem. W eassumethataswellasgeneratingthevaluea, the
activity e creates anexternalbene…tb :<+ ! <thatcannotbecaptured
directly through tradewith thegroup ofpeoplewhoreceive this bene…t.
T hebene…tb is assumedtobenon-veri…ableunlessotherwisestated.13 W e
sayapositiveexternalityexistswheneverb0(e)¸ 0 foralle, andanegative
externalityexistsifb0(e) < 0 foralle. A nexampleofanegativeexternalityis
anykindofpollution. Increasedcommunitysafetyfromincreasedemergency
serviceactivityisanexampleofapositiveexternality.

W e donotlimitthe interpretation ofb tothe impacton agroup of
consumersoftheactivity. T hefunction b captures anybene…texternalto
the…rm thattheplannercares about. From apositivepoliticaleconomy
perspective, itcouldbeinterpretedasanye¤ectofthemanager’sactionon
re-electionchances. W eassumethatG ’sobjectiveistomaximizeutilitarian
socialwelfare, W = b+ ¼ = b+ a¡Ã .14

O neofourgoals isto…ndamappingbetweenthepropertiesoftheasset
and theoptimalownership regime. In otherwords, wewantto…nd the

scopeofthepaper. Suchanextension is an interestingtopicforfutureresearch inthis
…eld.

13Inmanysituationsofpracticalrelevance, externalsocialbene…tsarelikelytobedi¢-
culttoquantify. T hisisalmosttruebyde…nition, sincethemagnitudecapturesthewelfare
costorbene…tofeventsoutsidemarkets. N evertheless, weexaminetheconsequencesof
veri…ableb(¢)in section??. U nderthis assumption, in thesingleasset/singlemanager
case, ownership is irrelevant. Perhaps surprisingly, whentherearetwoassets, ownership
matters.

14T hisrepresentsautilitariangovernmentthatweighsthedollarvalueofexternalharm
and…rm pro…ts equally. W ecouldmakeavarietyofalternativeassumptions aboutG’s
objectivefunction. Forexample, thefunction W = brepresents aplannerwhomaybe
captured bytheconstituencythatfaces theexternalbene…t. IfW = ¼, then G could
beconsideredrevenuemaximizing, sinceG is unconcernedaboutexternalbene…ts that
cannotbemonetizedandcapturesallpro…ts undereitherownership regimethroughthe
tranferkz. W ithW =b+ (1 ¡z)¼, theplannerisconcernedabouttheconstituencythat
facestheexternalbene…t, buthasanempire-buildingpreferenceforpublicownership.
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optimalvalueofz giventhenatureoftheexternality(positiveornegative)
andthecommerciale¤ect(productiveorunproductive).

2.2 R esults
T hemappingbetweenassetcharacteristicsandoptimalownership isderived
by solvingthemanager’s problem, and then selectingthevalueof z that
maximizesW . G iventhegovernment’sownership choice, M chooses e = e z

tomaximizeherpayo¤:

e z = argmaxfz ¢a(e)¡Ã (e)g. (1)

A nimmediateresultfrom (1) isthatthepublicmanageralwayschooses e =
e0 ´m , thevaluethatminimizes Ã (e). W hentheactivityis commercially
productive, thene1 > e0 , andwhenitiscommerciallyunproductive, e1 < e 0 .

SubjecttoM ’schoicee z , G chooses z tomaximize:

W (e z ) = b(e z )+ a(e z )¡Ã (e z ): (2)

Toestablishtheoptimalregime, let¼ z = ¼(e z )andnotethatpro…tsare
always higherunderprivateownership, i.e. ¼ 1 > ¼ 0 . T hus G ’s decisionto
privatizedependswhetherthe increase in …rm pro…ts ¼1 ¡¼ 0 exceeds the
loss inexternalbene…tb0 ¡b1.

A taxonomyofthepossiblecases ispresentedinTable1. W hentheac-
tivityis commerciallyproductiveandhasapositiveexternality(cell(III)),
privateownershipisoptimal. Inthiscase, e1 > e 0 . T hemarginalcommercial
gainfromtheactivityispositive, soaprivatemanagerchoosesahigherlevel
oftheactivity. Sincetheexternality is positive, externalbene…ts arealso
higherunderprivateownership. Forcommerciallyunproductiveactivities
thatgeneratenegativeexternalities(cell(IV )), privateownership isalsoop-
timal. A privatemanagerhasacommercialincentivetocutbacktheactivity
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sothate1 < e0 . Sincee alsogeneratesanexternalharm, privateownership
isunambiguouslypreferred.

R etailproductinnovation is aleadingexampleofacommerciallypro-
ductiveactivitythatgeneratespositiveexternalities. A n innovationthatis
privatelypro…tablecanprovidespilloverbene…tstootherbusinesses. A pub-
licsector…rmfacesnocommercialincentivetoinnovate. T helackofproduct
innovationintheformerSovietU nionandothercentrallyplannedeconomies
isillustrativeofthiscase. Forcommerciallyunproductiveactivitiesthatgen-
eratenegativeexternalities, oneexamplemightbepersonalbias. Supposea
managerhas preferences thatarebiasedagainstaparticulargroup ofpeo-
pleon grounds ofrace, religion orpersonality.15 A publicmanagerfaces
nocommercialincentivetorefrainfrom discriminatorybehavior, whereasa
privatemanagermay…nditamoneylosingstrategy. Privateownershipwill
thereforebepreferred.

Cells (III) and(IV ) presentsituationswherequalitativeinformationon
thenatureoftheassetis su¢cienttodeterminetheoptimalityofprivate
ownership. T heremainingcells in Table1 involveambiguous cases where
relativemagnitudes mustbecompared. Considercells (I) and (II) where
acommerciallyproductiveactivitygenerates anegativeexternality. Since
e1 > e0 , privateownership creates alargerexternalharm thanpublicown-
ership. Clearly, bene…tfunctions b(¢) existwheretheincrementinharm is
largerthanthegaininpro…ts, andthereareotherswherethis incrementis
smaller. T heformercouldbecalledrelativelystrongnegativeexternalities,
andthelatter, relativelyweaknegativeexternalities.16 A nexampleinthis

15Itmaybedi¢cultforthegovernmenttopreventsuchdiscrimination. R ulesfavoring
minoritieswhencandidates areof‘equalability’aredi¢culttoenforcewhenthepublic
managerjudgescandidateability. A lso, discriminationmayoperateovermanydimensions
andrules cannotpreventdiscrimination ifthegovernmentdoes notknowexactlywhich
groupsthemanagerisbiasedagainst.

16Forexample, supposeb(e)´ ¯B (e), forB 0> 0 , B (0 )= 0 . T hereexistnegative¯
suchthat¯(B 0 ¡B 1)> ¼1 ¡¼0 , andalsothereexistsnegative¯ suchthatthereverseis
true.
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categoryisdisposaloftoxicwaste, wheree¤ortistimespentthinkingabout
cheapermethods ofcontainmentordumping. Supposethee¤ects ofpoor
wastedisposalwillnotbefeltuntilfarinthefuture, soitisnotpossibleto
holdamanagerpersonallyliable.17 A publicmanagerisunconcernedabout
thecosts ofdisposal. H owever, aprivateownerwillhavean incentiveto
cutcorners andkeep costs low. W ithwasteofslighttoxicity, savings from
cheaperdisposalcouldoutweighexpectedenvironmentalcosts, shiftingthe
balance in favorofprivateownership. H owever, ifthewaste is extremely
toxic, publicownershipwillbepreferred. A ustraliais currentlyconsidering
privatizationofthedisposalofastoreofH aylongasses— gasseswhichare
supposedtodestroytheozonelayer. A privatemanagermayfaceastrong
commercialincentivesimplytoletthegasintotheatmosphere, ratherthan
undertakecostlychemicaldisposal.

Cells (V ) and (V I) representoptimalownership when there is acom-
merciallyunproductiveactivitythatgenerates apositiveexternality. Since
e1 < e0 , publicownershipleadstogreaterexternalbene…tthanprivateown-
ership. A s before, this gainmustbeweighted againsttheloss in pro…ts.
W henthepositiveexternalityis relativelystrong, publicownership is pre-
ferred, otherwiseprivateownership is better. Emergencyservices, suchas
…re, ambulanceandrescuearegoodexamplesofthistrade-o¤. W hileapub-
licspiritedmanagermightprefertoattendallcalls, aprivateambulanceor
…reservicefaces a…nancialdisincentivewhenthecustomercannotprovide
evidenceofabilitytopay. T hechoicebetweenownershipstructuresdepends
on whetherthe costofattendingfalse emergencies outweighs the costof
unattendedemergencies. A mbulanceservices areprivateinmanyparts of

1 7 T hedoctrineofsuccessorliability, where subsequentowners oftheassets areheld
liableforfutureenvironmentalcostsassociatedwiththeasset, willalleviatetheproblem
in some, butnotallcircumstances. A successoris onlyheldliable ifthecontamination
is detected, andthis mayoccurwellafterthe…rm has ceasedoperations. Parties may
alsousebankruptcy tobecome judgementproofand avoid facingthefullcosts ofthe
contamination. P itchford(19 9 5)demonstratesthatthepotentialforjudgement-proofness
ensuresthatanirreducableexternalsocialcostremains.
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theU nitedStates, andpublicintheU nitedKingdomandA ustralia.18

>From ouranalysis, withasingleasset, qualitative information is suf-
…cienttoestablish the dominanceofprivate ownership in twocases. In
contrast, quantitative information is always needed toestablish thedom-
inanceofpublicownership. Sinceestimationofexternalbene…ts fornor-
mativepurposes is typicallydi¢cult, ourmodelsuggests thatthecasefor
publicownershipwillgenerallybemoredi¢culttoestablish. N evertheless,
the‘privatizationindex’, p ´ b1¡b0

¼1¡¼ 0 + 1, mightbeausefulcostbene…tratio
toestimatewhenoptimalownership is ambiguous. p > 0 indicates private
ownership isoptimalandp < 0 meanspublicownership isoptimal. T hein-
dexisalsousefulasasummaryofqualitativefactorsthatfavorprivatization.
W henp > 1, externalbene…tsandpro…tarehigherunderprivatization. For
othervaluesofp, themagnitudesofprivateandexternalbene…tsneedtobe
measuredandcompared.19

2.3 ComparisonswithCurrentL iterature

Tothebestofourknowledge, Schmidt(19 9 1;19 9 6) was the…rstpaperto
distinguishbetweenpublicandprivateownership inanincompletecontracts
modelwherethegovernmenthassocialwelfareas itsobjective.20 T heman-
agerofthe…rm inhismodelisassumedtomakeanon-contractibleprivate

18 T hedisincentivecreatedbyownership in this example is similarin spirittoR ajan
andZ ingales (19 9 8). Intheirmodel, ownershipmayreduce(sociallydesirable) investent
byundermininganagent’sexpostbargainingposition. Inourmodel, privateownership
mayreducesociallydesirableactivitieswhentheydirectlygenerateprivatecosts. W eare
gratefultoL uigi Z ingalesforpointingoutthisanalogy.

19 D i¤erentobjectivefunctions forG altertheresults somewhat. W henG is captured
bytheconstituencyfacingtheexternalbene…t(W =b), optimalownership isstraightfor-
wardtopredict. Cells (I), (II), (V ) and(V I) havepublicownership as optimal. Private
ownership is optimalincells (III) and (IV ). W ith W = b+ (1 ¡z)¼, assuming¼0 > 0 ,
publicownership ispreferredincells(I), (II), (V ) and(V I), andmaybepreferredin(III)
and(V ) if¼0 outweighsthelossb1 ¡b0 .

20T hereare alsoanumberofpapers thtanalyze privatization in apositive political
economyframework. Forexample, Boyco, ShleiferandV ishny(19 9 6). SeealsoL opez-de-
Silanes, ShleiferandV ishny(19 9 7 ).
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investmente atdate0 thatincreases theprobabilitythatcostswillbelow
whenproductiontakes placeatdate1. U nderpublicownership, thegov-
ernmentcanobservecostsatdate1, andchoosesaproductionplanthatis
ex-poste¢cient. T his, however, reduces themanager’s incentivetoinvest
atdate0. U nderprivateownership, thegovernmentinducesmoree¢cient
investmentexante, butatthecostofdistortionaryexpostregulation. T hus,
Schmidtexplainswhypublic…rmscansu¤erfrom X -ine¢ciency, wherepri-
vate…rmssu¤erfromdistortionaryregulation. T heoptimalregimeisfound
bycomparingthesee¤ects.

IncontrasttoSchmidt, thegovernmentinourmodelisneversu¢ciently
specializedtoobserveandnegotiateoverexpostproductionvariables. Ifhis
assumptionofan informedgovernmentunderpublicownership is replaced
withourassumption, thedistinctionbetweenpublicandprivateownership
disappears. O uranalysis is nottheonlyperspectiveonthis issue;Schmidt
makestheimportantbasicpointthathavingtoomuchinformationcanhurt
government. H owever, ourmodelisrelativelyparsimonious. Itcanbeusedto
explainsimilaroutcomes toSchmidt’smodelwhen G hasnoinformational
advantage underpublicownership. Suppose the activity is commercially
productive. U nderpublicownership, M chooses toolowalevelofe¤ort
becausesheislackingacommercialincentive. T hiscouldbeinterpretedasX -
ine¢ciency. U nderprivateownership, e¤ortishigherduetothecommercial
incentive, butmaybe ine¢cientlyhigh ifproductiongenerates anegative
externality. T his canbeinterpretedas an inabilitytoproperlyregulateto
accountfortheexternale¤ect.

H art, Shleiferand V ishny (19 9 8) emphasize thefactthatdi¤erentin-
centivestoimplementcostandqualityinnovationshavebeencentraltothe
privatizationdebateintheinformalliterature. T heydevelopanincomplete
contractsmodel, withexpostrenegotiationbetweenthegovernmentandthe
publicorprivatemanager. O neoftheirkeyresults isthatrelativetopublic
ownership, privateownership gives stronger(andsociallyexcessive) incen-
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tives tolowercosts attheexpenseofquality. B utoverall, qualityunder
privateownershipcanbehigherorlowerthanunderpublicownership.

A lthough H art, etal’s analysis involves twodistinctactivities, similar
results canbederived intheone-assetversionofourmodel. Supposethe
managercanengageinanactivitythatiscommerciallyproductivebutgen-
eratesanegativeexternality. Forexample, theactivityreduces production
costs butalsoreduces productquality. Iftheprivatemanagercannotbe
madetobearthefullsocialcostsofthequalityreductionthentheactivity
willgenerateanegativeexternality.21 >From ourresults above, aprivate
ownerwillchooseahigherlevelofthisactivitythanapublicmanager. O pti-
malownershipdependsontherelativesizeofboththecostreductionandthe
deteriorationinquality(cells I andII inthediagram). Ifthereisrelatively
littlereductioninqualitybutasubstantialcostsavingfromtheactivitythen
privateownershipwillbedesirable. Conversely, wherecostsavingsareout-
weighedbythenegativee¤ectsofqualitydeterioration, publicownershipwill
bepreferred.

O urmodelcanalsobeusedtoexplainhowprivateownership canyield
higherlevelsofqualityandlowernetcosts. Consideranactivitythatiscom-
merciallyproductiveandgeneratesapositiveexternality. Forexample, the
managermaybeabletoraiseproductquality. Ifthemanagercanonlyim-
perfectlycapturethebene…tsofanyqualityimprovementthroughincreased
revenues, thenraisingqualitywillgenerateboth increasedassetvalueand
externalsocialbene…ts.22 A privatemanagerwillchooseahigherlevelofthe
activitythanapublicmanager. Privateownership raises qualityandasset
value, andisunambiguouslydesirable.

O urframeworkcancapturethe‡avorofthecostversusqualitytrade-o¤
in H art, etal, andalsoavoids apotentialdi¢cultyoftheirmodel. H art,
etalassumethatthegovernment’s utilityfunctionatthetimeofex-post

21SuchanactivityisequivalenttotheinvestmenteinH art, et.al.
22T his isequivalenttotheinvestmenti inH art, et.al.
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bargainingisgivenbythewelfareofsocietyexcludingtheutilityoftheman-
ager. T hiscanbejusti…edintermsofavotingmodelwherethemanagerhas
insigni…cantpowertoelectthegovernment. H owever, ifapurelynormative
approachistaken, G ’sutilityatthetimeofexpostbargainingwillbeiden-
ti…edwithexpostsocialwelfare. A s H art, et. al.note,23 ifthegovernment
seekstomaximizetotalexpostsocialwelfare, the…rstbestcanbeachieved.
Inthis case, theirmodeldoes notyieldatheorythatisabletodistinguish
betweenpublicandprivateownership.

T his problem is notuniquetotheiranalysis. Ifthegovernment(a) has
theabilitytoobserveandnegotiateoverexpostvariables, and (b) has a
purelynormativeobjectiveofmaximizingsocialwelfarebothexpostandex-
ante, thenthe…rstbestcanbeachieved. T hereasonisthatG willbewilling
totransferresources toanyagentsothatagentfaces themarginalsocial
incentivetoinvest. T heoutsideownership analyses ofRajanand Z ingales
(19 9 8), andD eM ezaand L ockwood(19 9 8) ifre-interpretedandappliedto
theissueofprivateversuspublicownership, su¤erfrom thesameproblem.
Incontrast, ourmodelis basedonamoreinformationallyconstrainedgov-
ernment. T he…rstbestisnotachievedevenifG includes M ’sutilityinits
welfarefunction, becauseinformationalconstraintsduetospecializationdo
notallowexpostrenegotiation.

O necouldarguethatinourframework, thegovernmentcouldmimica
publicregimebytransferringownership toanunspecializedprivateparty.
Suchapartywouldbetherecipientofassetvalue, andwouldonlybere-
sponsibleformakingsurethatthemanagerdoesnotundertakepotentially
valuedivertingactions. T hisargumentis ‡awedfortworeasons. T hegov-
ernmentisdi¤erentfrom otherunspecializedprivateowners sinceitisable
tocommittoremainunspecialized(beingtoobusywithpolitics), andisac-
countabletovoters. H owever, acurrentlyunspecializedprivateownerhasan
incentivetospecializeorcolludewiththemanagertoenablehertocapture

23H art, ShleiferandV ishny(19 9 7 ) page9 , footnote6.
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ahighernetreturn. T hereislittlepointinthegovernmentsellingtoanun-
specializedoutsideownersincegovernmentwillthenhavetoincurcosts in
monitoringthispartiesactions. T hesecondproblemwiththeargumentthat
ourtheoryis notuniquetogovernmentownership, is thatownership could
conferotherresidualrightsthataresociallybene…cial. A nunspecializedpri-
vateownerwillnotselectthesociallyoptimallevelofex-postproduction
variables, whereasasocialwelfaremaximizinggovernmentwill.

3 Thetwoassetcase
Extendingthemodeltotwoassets, withtwopotentialmanagers, introduces
thepossibilityofinteractionsbetweenactivities, andmorecomplexownership
andmanagementregimes. T he singleassetcaseanalyzed aboveprovides
basicresultsforthechoicebetweenpublicandprivateownership. T he‡avor
oftheseresults ismaintainedwhenconsideringmultipleassets. Speci…cally,
privateownershipisoptimalifthepersonaldesiresofthemanagerarealigned
withexternale¤ects. Publicownership isonlypreferredifprivateincentives
andexternale¤ectsaresu¢cientlymisaligned. H owever, inaddition, thetwo-
assetcaseallows us toanalyzewhenassets shouldbejointlyorseparately
ownedandmanagedundereitherprivateorpublicownership.

Forexample, whenconsideringarailwaysystem, shouldthetracksand
rollingstockbeprivateorpublic?Ifprivate, shouldtheybejointlyownedor
separated?Ifoneisprivateandoneispublic, shouldtheowneroftheprivate
assetalsomanagethepublicasset?T hesamequestionsarisewhenprivatiz-
inggas, electricityorwaterutilities. Shoulddistributionandtransmission
assets bejointlyorseparatelyownedandmanaged? Similarissues emerge
with basicandapplied research infrastructurewithin auniversity. T hese
questionsareimportantforpublicpolicy24, buttothebestofourknowledge
havenotbeenpreviouslyconsideredintheliteratureonprivateversuspublic

24ibidfootnote3
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assetownership.
W edenotethemanagersbyAandB , andindextheassetsbyj2f1;2 g.

O therthantheir‘name’, themanagers areidentical. A tdate 0 , G decides
whethereachindividualassetwillbepubliclyorprivatelyownedandwhich
ofM 2 fA;B gwillmanage it. G maychooseeitherasinglemanagerfor
bothassetsordi¤erentmanagersforeachasset.25

T henotationforownership andmanagementregimes isas follows. T he
dummyvariable z jrepresentstheownershipregimeforassetj, where z j= 0
ifassetjis publiclyownedand z j = 1 ifassetjis private. T hedummy
variableÁjM representsthemanagementregimeforassetj. IfÁjM = 1 then
M managesassetjwhileÁjM = 0 ifM doesnotmanagej. W eassumethat
thereis onlyonemanagerforeachasset, sothatÁjAÁjB = 0 forj= 1;2 .
Since themanagers are identical, with any jointmanagementweassume
thatA is selectedas themanager, andwithanyseparatemanagement, A
manages asset1 andB manages asset2. T herearesixrelevantownership
andmanagementregimesthatG mustchoosebetweenatdate0 :

U ni…edpublicownership: z 1 = z 2 = 0 andÁ1A = Á 2A = 1;

Independentlymanagedpublicownership: z 1 = z 2 = 0 and Á1A =
Á 2 B = 1;

U ni…edmixedownership: z 1 6= z 2 andÁ1A = Á 2A = 1;

Independentlymanagedmixedownership z 1 6= z 2 andÁ1A = Á 2 B = 1;

U ni…edprivateownership: z 1 = z 2 = 1 andÁ1A = Á 2A = 1;and

Independentlymanagedprivateownership: z 1 = z 2 = 1 and Á1A =
Á 2 B = 1.

25 A sbefore, G alwayspreferstohireamanagerforanassetratherthanleaveanyasset
dormantandmanagerM ’s remuneration is settokeep herpayo¤ equaltotheoutside
opportunityofzero.
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A tdate1, managers choosetheiractivitylevels. T hemanagerofasset
jhas theresidualrighttochoosean e¤ortej 2 <+ . T his e¤orta¤ects
thevalueofassetjthroughtheassetvaluefunction aj(ej) + ®j(ek)where
ajinherits theproperties ofthe singleassetcase, and ®j :<+ ! < is a
spillovere¤ectfrom thee¤ortassociatedwiththeotherasset. W eassume
®j(¢) isconcaveandC 2 .

T hede…nitionsofcommerciallyproductiveandcommerciallyunproductive
areinheritedfrom thesingleassetcase. Toaccountforspillovere¤ects, we
say thatan activity ek is con‡icting if® 0j < 0 forall ek. In this case,
theactivity ek has adepressinge¤ectonassetj’s value. A commercially
productiveactivityek isweaklycon‡ictingif® 0j(ek) + a0k(ek) > 0 forallek.
T his de…nitioncaptures the ideathatthedepressinge¤ectofthespillover
doesnotoutweighthepositivedirecte¤ectofthee¤ortonitsownassetvalue.
A n activity ek is contributory if® 0j > 0 , and acommercially productive
activity is weaklycontributory if® 0j(ek) < a0k(ek) forall ek: In this case,
thepositivespilloveris weakerthanthedirecte¤ectoftheactivityon its
own assetvalue. W ith analogous reasoning, acommerciallyunproductive
activityisweaklycontributoryif® 0j(ek)+ a0k(ek) < 0 forallek, andisweakly
con‡ictingif® 0j(ek) > a0k(ek) forallek. D e…nitions ofstrongly con‡icting
andcontributoryhaveoppositeinequalities inallcases, indicatingthatthe
spillovere¤ectexceeds thedirecte¤ect. N otethatthede…nitions areall
global.26

A ctivitiesalsogenerateexternalitiesthroughtheexternalbene…tfunction
b(e1;e 2 ) = ¯ 1B (e1)+ ¯ 2 B (e 2 )whereB :<+ ! <+ isC 2 andstrictlyincreasing
with B (0 ) = 0 . T heexternalities havearelatively simplefunctionalform
thatallowsus unambiguouslytochangetheirrelativemagnitude. A ctivity
ej generates anegative externality if¯j < 0 andapositive externality if
¯j> 0 . T herelativestrengthofanexternalityismeasuredbythesizeofthe

26A nalogous localde…nitions have the same inequalities, butevaluated atparticular
levelsofek.
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coe¢cient¯j.
A ctivityejcreatesdisutilityÃ (ej) forthemanagerofassetjwhereÃ (¢)

hasthesamepropertiesasforthesingleassetcase. IfAmanagesbothassets,
thentotaldisutilityis Ã (e1)+ Ã (e 2 ).27 Ifatdate0 G choosestoretaintwo
separatemanagersthendate1 activitiesareselectedsimultaneouslybyeach
managerandconstituteaN ashequilibrium.28

3.1 Solvingthemodel

Tosolvefortheoptimalregime, we…rst…ndthesolutionstothemanager’s
problem(s), andthensubstitutethecorrespondinge¤orts intoG ’sobjective
functionto…ndthehighestvalue. M anagerM ’sproblematdate1 is

max
< Á1M e1;Á 2 M e 2 >

Á1M fz 1(a1(e1)+ ® 1(e 2 ))¡Ã (e1)g+ Á 2 M fz 2 (a2 (e 2 )+ ® 2 (e1))¡Ã (e 2 )g
(3)

forM = A;B . Fornotationalconvenience, wedenotethesolutions to(3)
as er z jz kj , j6= k, wherer is themanagementregime, eitheruni…ed (r = u)
orindependent(r = i) and z j, z k aretheownership regimes forjandk
respectively.

T he…rst-orderconditionsfromthemanagers’problemsare

ÁjM z ja
0
j(ej)+ ÁjM z k®

0
j(ej) = ÁjM Ã

0(ej) (4)

forj;k= 1;2 , j6= k, M = A;B andÁjAÁjB = 0 .
T hesolutionsto(3)givenby(4 )canbesigni…cantlysimpli…edbynoting

thatregimeswiththesamevalues ofÁjM z jand ÁjM z k resultin thesame
levelofactivityej. T his issummarizedinthefollowinglemma:29

2 7 A dditiveseparabilityofe¤ortcosteliminates anytechnicalbias towards separateor
jointmanagement.

28 A swillbecomeapparantbelow, wehaveruledoutstrategice¤ectsbetweenactivities,
byassumingthatassetvalueande¤ortcostareadditivelyseparable. T hustheequilibria
areindominantstrategies. W ediscuss thegeneralmodelwithstategice¤ects insection
3.4

29 T henotationdj in(i)referstothedirecte¤ectofamanager’sactivityontherelevant
asset’svalue, thatis, thee¤ectthroughaj.
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L emma1 IfM is themanagerofassetj, thenthechoiceoferz jz kj satis…es
(i) ei10j = ei11j = eu10j = d jwherea0j(d j)´Ã 0(d j), and(ii) ei0 1j = ei0 0j = eu0 0j =
m ´argminÃ (e)

Proof: A s M isthemanagerofassetjwehaveÁjM = 1. Foreachof(i10 ),
(i11) and(u10 )wehaveÁjM z j= 1 andÁjM z k = 0 andfor(i0 1), (i0 0 ) and
(u0 0 )wehaveÁjM z j= 0 andÁjM z k = 0 . D irectsubstitutioninto(4 ) yields
theresult. ¤

W eadopttheconventionoflabellingownershipregimesby(r;z 1; z 2 ), but
inapplyinglemma1, weabusethisnotationslightly. Forexample, suppose
thatwewishto…ndthee¤orts chosenbyeachmanagerundertheregime
(r;z 1; z 2 ) = (i10 ). SinceA isthemanagerofasset1 byconvention, sheselects
e1 = ei101 = d 1. B ysymmetry, however, weimaginethatB isthemanagerof
assetjintheabovelemma, andnotethatB chooses e 2 = ei0 1j = m .

Table2 presentsorderingsonactivityejasafunctionofthecharacteris-
ticsofspilloversandcommercialactivities. Foreaseofnotation, thefollowing
notationalconventionsareusedinthetable. A spresentedinlemma1, ej= d j
istheoptimale¤orttakenbyamanagerwhoownsassetjaloneandre‡ects
thedirecte¤ectofactivityejonassetvalueaj. T hee¤ortassociatedwitha
publiclyownedassetjchosenbyamanagerwhoalsoownstheprivateasset
kisdenotedeu0 1j = sj. T hisre‡ectsthespillover(orindirect)e¤ectofejon
thevalueofassetkthrough®kalone. Finally, eu11j = cj isthee¤ortchosen
byamanagerwhoownsbothassetsandre‡ectsthecombined spilloverand
directe¤ectsofejonaj+ ®k. T heorderings intable2 followdirectlyfrom
thede…nitionsand(4 ). Forexample, aproductiveandweaklycontributory
activityleadstocj> d j> sj> m . T hecombinede¤ectdominates, because
bothdirectandspillovere¤ects arepositive. T hedirecte¤ectexceeds the
spillovere¤ectbecausetheactivityisweaklycontributory. T hemanager’s
minimum e¤ortcostchoicem is lowestofallandistheactivitychoiceofa
managerwithoutanyincentivestoincreaseassetvalue. T heintuitionbehind
theotherrankings inthetableis similarlystraightforward.
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To…ndtheoptimalregime, weneedtocombinetheactivityrankingfrom
table2 withthechoiceofe1 and e 2 undereachregime, thendeterminethe
regime(s)thatmaximizeG ’spayo¤. Table3canbeusedforthe…rstpartof
thiscalculationandpresentsthepairsofe¤ortschosenundereachpossible
regime. Forexample, withuni…edmixedownershipwhenasset1 is public,
(u0 1), e1 = s1 ande 2 = d 2 . T heprivatemanagerofthepublicassetwilltake
accountofthespillovere¤ectoftheactivityassociatedwiththatpublicasset
(e1)onherprivateasset, butonlycapturesthedirectbene…tsoftheactivity
associatedwith herprivateasset(e 2 ). T he notation (r;z 1; z 2 ) ! (e1;e 2 )
willbeusedtorepresententries in table3, thatis, ! means thatregime
(r;z 1; z 2 )inducesthemanager(s) tochoosee¤ortpair(e1;e 2 ).

G ’sobjectivefunctionisW = b+ a1 + ® 1 + a2 + ® 2 ¡ª , whereª isthe
sumofmanageriale¤ortcosts. G ’sproblem is

max
¾

W (¾) (5)

where¾ = (Á1A;Á1B ;Á 2A;Á 2 B ;z 1; z 2 ), withÁjAÁjB = 0 , andW dependson¾
throughthesolutionsto(3)forM = A;B . Intheremainderofthepaper, the
symbolÂisusedtorepresentG ’spreferences. Forexample, (r 0 1)Â(u0 z 2 )
meansthattheregimewithasset1 publicandasset2 privateispreferredby
G toanyuni…edregimewithasset1 public.

Tables 2 and 3 can beused toranke¤ortlevels foreveryconceivable
regime. H owever, evenlimitinganalysis tosymmetriccases (® 1 = ® 2 and
a1 = a2 ), thereareatleast64possiblesituationswecouldconsider. G iven
this multiplicity, thereareseveralways tomakeuseofthesetables. First,
there are some cases where information on the orderofe¤orts chosen is
su¢cienttoindicatetheoptimalregimeortoestablishsuboptimalregimes.
T hesecasesareconsideredinsection3.2 below. Secondly, speci…cfunctional
formsprovideausefulpictureofthetrade-o¤s involvedaswemovebetween
eachpossibleregime. Insection3.3weconsiderspeci…cexamples.
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3.2 W henisuni…edownershipoptimal?

Privatizationwithmultipleassetscanleadtouni…edorseparateownership.
Butwhichofthese is optimal? In this section, weconsidercircumstances
whereuni…edownership ispreferredandothercaseswhereitisnot. W ealso
considermanagementandpresentavarietyofcaseswhereuni…edmanage-
mentisoptimal.

O bservation3.2 beginsbyaskingwhenitissociallydesirabletoprivatize
assets together. T he resultofthe single assetcase is extended: U ni…ed
privateownership is optimalifinter-assetspillovers arealignedwithboth
commercialandsociale¤ects.

U ni…edprivateownership is optimalif(i) theexternalities arepositive,
ande¤orts commerciallyproductiveandcontributory;(ii) theexternalities
arenegativeande¤ortsarecommerciallyunproductiveandcon‡icting, (iii)
e1 generatesanegativeexternalityandisunproductiveandcon‡icting, and
e 2 generatesapositiveexternalityandisproductiveandcontributory.
Proof: For(i), from table3, (u;1;1) ! (c1;c2 ) andfrom table2, noother
ownershipregimewillinducegreatere¤ort. A se¤ortiscommerciallyproduc-
tive, haspositiveinter-assetspilloversandpositiveexternalities, thesocially
optimale¤ortlevelswillexceedc1 andc2 . T hus, byconcavityofG ’sobjec-
tive, uni…edprivateownership isthebestregime. T heproofof(ii) and(iii)
isanalogous. ¤

Toillustratethepracticalrelevanceofobservation 3.2 considerairport
privatization. A irportmanagementisanexampleofcommerciallyproductive
andcontributoryactivities. G oodadministration improves thereturnata
givenairport, butalsohas apositivespillovertodestinationairports. For
example, ifaplane’s departure is delayedduetopoormanagementatthe
originatingairport, thenitsarrivalisalsodelayed, makingoperationofthe
terminatingairportmoredi¢cult.30 A saresult, ourmodelsuggeststhatthe

30Itis di¢culttowritecontracts toallocateliabilityfordelays, becauseotherfactors
suchasweather, ordelaysatotherairportscanbeblamed.
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uni…edsaleoftheBritish A irports A uthorityin19 8 7 wasappropriate. T he
FederalG overnmentofA ustraliarecentlyprivatizedtheairportsinallmajor
cities exceptSydney. H owever, contrary toourmodel, itchose separate
privateownership.31

O bservation3.2 showsthatG onlyneedstohavequalitativeinformation
aboutexternalitiesandspilloverstodeterminethatuni…edprivateownership
is optimalinsomecases. Itwillbeseenbelowthatthis is theonlyregime
thatcanbeestablishedasunambiguouslyoptimalwithoutrecoursetomea-
surementofbene…ts. A s soonas thereis somecon‡ictbetweensocialand
privateincentives, G needs toknowthedegreeofcon‡icttodeterminethe
optimalregime. Inparticular, itcanbedesirabletoseparateassetownership.

In contrasttoobservation 3.2, proposition 2 belowshows thatuni…ed
managementmightremainoptimaleven ifuni…edprivateownership is not
optimal. Forexampleconsidertheownership andmanagementofresearch
anddevelopmentassets. B asicresearche¤ort, e 2 , maybecommerciallyun-
productive(a02 (e 2 ) < 0 ), becauseitrequires costlyinfrastructureandleads
tolargeexternal(henceuncaptured) bene…ts (̄ 2 > 0 ) duetoan inability
topatent. Basicresearch alsogenerates positive spillovers toapplied re-
search (® 01(e 2 ) > 0 ), andmaybepersonally enjoyable tosomedegreeor
providelimiteddirectbene…tstoamanager(m > 0 ). Supposee1 isacom-
merciallyrewardingappliedresearchactivity, suchas thedesignofanew
high-tech product. Such an activitygenerates a spilloverbene…ttobasic
research(® 02 (e1) > 0 ), andpositiveexternalbene…ts forconsumers andfor
competitorswhocanfree-rideonideas (̄ 1 > 0 ).

31V ickers andYarrow(19 88) discuss theprivatizationoftheB A A . See19 9 7 and19 9 8
issues ofPublicU tilityRegulators Forum, publishedbytheA ustralianCompetitionand
ConsumerCommission, fordetails onthesaleandregulationofA ustralianairports. In
bothcases, partiesarguedforseparateprivateownershiptoimprove‘competition’. Inthe
A ustraliancase, this is spurious. M ost‡ightsaredomestic, eachmajorcityhasonlyone
majorairportanddistanceprecludescompetitionbycombiningairandgroundtransport.
IntheU K, competitionbetweenBritishairportsmustbeplacedinthecontextofwider
Europeanairportcompetition.
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In summary, appliedresearche¤ortis commerciallyproductive, weakly
contributory, andgenerates apositiveexternality. Basicresearch e¤ortis
commerciallyunproductive, eitherweaklyorstronglycontributory, andgen-
eratesapositiveexternality, duetonon-patentabilityoftheproduct. T here
arethreealternativeregimeswhichmaybeoptimalinthiscase: uni…edpri-
vateandeitheruni…edorindependentmixedownershipwithpubliclyowned
basicresearchassets.32

U ni…edownership internalizes thepositivespillovers betweenbasicand
appliedresearch. T his is desirableas bothactivities alsoprovidepositive
externalities. B utbecausebasicresearch is commerciallyunproductive, it
mightbebettertoencouragethisactivitythroughpublicownership. Public
ownership ofbasicresearch assets willencouragemore basicresearch by
insulatingthemanagerfrom thecostsoftheiractivity. Ifpublicownership
isdesirableshoulditinvolveuni…edorindependentmanagement?

Ifbasicresearch is stronglycontributory, independentpublicownership
willdecreasenotincreasethisactivitycomparedtouni…edprivateownership.
T his isbecausetheindependentpublicmanagerdoesnottakethespillovers
intoaccount. Ifbasicresearchassetsaretoremainpublicthentheyshouldbe
managedbytheownersofrelatedprivateappliedresearchassets(i.e.uni…ed
mixedownershipwithbasicresearchassetspublic).

Ifbasic research is weakly contributory, then independently-managed
publicownership ofthebasicresearch assetwillencouragebasicresearch
relativetouni…edprivateownership. H owever, basicresearchwillnotbe
encouragedas muchaswithuni…edmanagementwith publiclyownedba-
sicresearchassets. Independentpublicownershipwillbeoptimalifuni…ed
managementgoes‘toofar’. T hatis, uni…edmanagementmayencourageex-
cessivebasicresearchastheprivate…rmgainsthespilloverbene…tswithout
facingthesocialcosts. Independentpublicownership provides aninterme-
diateoutcome.

32T his isformallyshownbelowinproposition2.
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T hisexamplehasimmediateimplicationsforthedebateovergovernment
ownershipandmanagementofuniversitiesandotherbasicresearchinstitu-
tions. Publicownershipwilltendtoencouragebasicresearch. Butthisdoes
notprecludeprivatesectorinvolvement. Inparticular, stronglinkswith…rms
thatusebasicresearchasaninputtotheirownappliedresearchanddevelop-
mentwillencouragebasicresearchandmightbepreferredtothetraditional
Britishmodelofanindependentpublicuniversity.

Proposition 2 formalizes thebasic/applied research exampleabove. It
alsoshowsthatthegovernmentwillrequirequantitativeinformationabout
spilloversbeforeitcandeterminetheoptimalmixofownership/management.

Proposition2 (i) Ife1 iscommerciallyproductiveandweaklycontributory,
ande 2 is commerciallyunproductiveandstronglycontributory, andbothac-
tivitiesgenerateapositiveexternality, theneitheruni…edprivateownership
(u11) oruni…edmixedownership, withasset2 public(u10 ), is optimal. (ii)
Ife1 is commerciallyproductiveandweaklycontributory, ande 2 is commer-
ciallyunproductiveandweaklycontributory, andbothactivities generatea
positive externality, then eitheruni…edprivate ownership (u11) oruni…ed
mixedownershipwithasset2 public(u10 ), orindependentmixedownership
withasset2 public(i11) is optimal.

Proof: From table2, therankingofcommerciallyproductiveandweakly
contributory e1 isc1 > d 1 > s1 > m . T herankingforcommerciallyun-
productiveandcon‡icting e 2 is s2 > m > c2 > d 2 fore 2 weaklycontrib-
utory, and s2 > c2 > m > d 2 fore 2 stronglycontributory. >From table
3, notethat(u11) ! (c1;c2 ) and (i11) ! (d 1;d 2 ). W ehave(u11)Â(i11)
because(u11) generateshigherprivatepro…tsandexternalbene…ts. U ni…ed
privateownershipgeneratesthemaximumpro…tsbecauseallspillovere¤ects
areinternalized. From abovewehavec1 > d 1, c2 > d 2 , which is good, be-
causeexternalitiesarepositive. T hroughsimilarreasoningwecanestablish
(u11) Â (i0 1), and (u11) Â (u0 1). W e cannotcompare (u11) and (u10 )
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withoutmeasuringthesizeofdi¤erente¤ects, because(u10 ) ! (d 1;s2 )and
c1 > d 1 wherec2 < s2 . For(i), howeverwecanestablishthat(u11) domi-
natesallotherregimes. N otethat(i0 0 ) ! (m ;m )and(u0 0 ) ! (m ;m )with
c1 > m andc2 > m . A lso, (i10 ) ! (d 1;m )withc1 > d 1 andc2 > m . For(ii),
(u11) nolongerdominates (i0 0 ) or(u0 0 ) becausem > s2 . H owever, (i10 )
dominates (i0 0 ) and (u0 0 ) as itleads tothesamelevelofe 2 butmore e1
(albeitstilllessthanc1). H owever, neither(u11) nor(u10 ) dominate(i10 )
nordominateeachotherasbyconcavityofW anyofthethreeregimesmay
beoptimal. ¤

W hileobservation3.2 andproposition2 presentconditionsforeitheruni-
…edownership oruni…edmanagement, mostcon…gurations ofexternalities
andspillovers involvearangeofpotentiallyoptimalregimes. W hileitmight
bepossibletoruleoutcertainownershipandmanagementcon…gurations, it
isnecessarytoconsiderquantitativee¤ectstodeterminetheoptimalregime.
Proposition3illustratessomeofthesecases.33

Forexample, consideractivitiesthatreducecostorincreaseproductqual-
ity. T hese activities can raise own pro…tbutin theabsence ofperfectly
discriminatorypricingleadtoexternalbene…tsintheformofincreasedcon-
sumersurplus. T heactivitiesmayalsolowerthepro…tsofother…rmswhose
products becomerelativelyless desirableforconsumers. Proposition 3 (i)
showsthatinsuchcircumstances, jointpublicownershipofboth…rmsisun-
desirablebutitmaybesociallyoptimaltohaveeithermixedorcompletely
privateownership.

In contrast, proposition 3 (ii) considers commercially productive, con-
‡ictingactivities thatgenerateanegativeexternality. Q ualitydegradation
inaverticalproductionchainisoneexample.34 Inthissituationanyregime
exceptindependentprivateownershipmaybeoptimal.

33KingandP itchford(19 9 8a) presentsanumberofotherexamples.
34T his ispresentedinmoredetailinsection3.3.
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Proposition3 (i) Ifactivitiesarecommerciallyproductiveandweaklycon-
‡icting, andbothactivitiescauseapositiveexternality, thenuni…edorinde-
pendentlymanagedpublicownership((u0 0 ) or(i0 0 )) cannotbesociallyopti-
mal, andthereexists functions a1, a2 andnumbers ¯ 1 and¯ 2 suchthatany
othergiven regime f(r 1 z 2 ; (r z 11)g is optimal. (ii) Ifactivities are com-
merciallyproductiveandcon‡ictingandbothactivities generateanegative
externality, then independentprivateownership (i11) cannotbesociallyop-
timalandthereexistsfunctions a1, a2 andnumbers ¯ 1 and¯ 2 suchthatany
othergivenregimef(r0 z 2 );(rz 10 )g is optimal.

Proof: For(i) notefrom table3 (r0 0 ) ! (m ;m ) and(i10 ) ! (d 1;m ), and
bytable2, d 1 > m , whichisgoodbecausea01(e1)+ ® 02 (e1) > 0 foralle1 by
thede…nitionofweaklycon‡icting, whichmeansthatthetotaldirecte¤ect
outweighs thetotalnegative spillovere¤ect. A highere1 alsogenerates a
largerpositiveexternality. T heexamplebelowand…gure2 showthatany
otherregimecanbeoptimal. For(ii), from table3, (i11) ! (d 1;d 2 ), and
(u11) ! (c1;c2 ), and from table 2, cj < d j forproductivecon‡ictingac-
tivities. N ow, theprivatereturnfrom (u11) exceeds thereturnfrom (i11),
because spillovers are internalized. H owever, lowere¤ortunder(u11) also
leads toreducedexternalharms. T hus (i11) is dominated. T heprooffor
optimalityofanyotherregimecomesfrom theexamplebelow, andthecor-
responding…gure2. ¤

3.3 R esultsfromspeci…cexamples

T heexamplesandpropositionsabovehighlighttherangeofpotentiallyop-
timalregimes. Insomecasesuni…edassetownershiporuni…edmanagement
is best. In othercases, itis bettertoseparateassets. T he propositions
demonstratetheneedforquantitativeinformationinordertodeterminethe
optimalityofspeci…cregimes.
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T hissectionpresentstwoexamplesthatillustratethesequantitativetrade-
o¤s. T he …rstexampleconsidersweaklycontributoryspillovers, whilethe
secondinvolvesweaklycon‡ictingspillovers. A mongotherthings, theseex-
amples are indicativeofwhen independentprivatemanagementmightbe
optimal. Inparticular, theysuggestthatwhenactivitiesareweaklycon‡ict-
ingbutinvolvestrongpositiveexternalities, independentprivateownership
ispreferred. T hisisbecauseitissociallydesirabletoencouragetheseactivi-
ties, butuni…edprivateownershiptakestoogreatanaccountofthenegative
spillovers betweenassets. Conversely, ifactivities areweaklycontributory,
separateprivateownership willonlybeoptimalifexternalities aremoder-
atelynegative. Ifexternalitiesaretoosmall, thenthebene…tsofinternalizing
spilloverswilldominateanduni…edprivateownership is best. Iftheexter-
nalitiesarebothnegativeandlarge, somedegreeofpublicownershipwillbe
preferredinordertoreducetherelevantactivities.

Considerthecasewhereaj(ej) = ej, and®j(ek) = ® ek where® 2 (0 ;1)
representsthedegreeofinter…rm spillover. T heactivitiesarecommercially
productiveandweaklycontributory. Supposethate¤ortcostis Ã (¢) = 1

2 e
2
j

andB (ej) = ej. Figure1 illustratesthesociallyoptimalownership regimes
forvariouslevelsofexternalities ¯ 1 and¯ 2 .35

T hequadrantwith ¯ 1;¯ 2 > 0 leads touni…edprivateownership as per
proposition3.2(i). Considerthequadrantin…gure1with¯ 1 > 0 and¯ 2 < 0 .
O nthedottedlinebeginningat¯ 1 = ~̄

1, if¯ 2 is closetozero, thebene…ts
ofencouraginge1 outweighthecosts ofencouraginge 2 anduni…edprivate
ownership is optimal. A s ¯ 2 falls, separate private ownership ofasset2
becomesoptimal. T hisregimereducesthemanager’s incentivetoundertake
e 2 ande1, asspilloversarenotinternalized. A s ¯ 2 decreasesfurther, asset2
shouldbepubliclyownedinordertofurtherdecreasee 2 . H owever, because
oftheweakspilloverofe 2 onasset1’svalue, itisworthwhiletohavingthe
ownerofasset1 alsomanage asset 2 . T hatis, uni…ed mixed ownership

35T hesocialwelfarecomparisonsusedtogenerate…gureonearegivenintheappendix.
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withasset1 privateisoptimal. E¤orte 2 istoolowiftheothermanagerisin
chargeofasset2 . Finally, with¯ 2 su¢cientlynegative, thestrongestpossible
incentivetodiscourage e 2 needstobegivenandseparatepublicownership
ofasset2 isoptimal.

T heremainingquadrantis¯ 1;¯ 2 < 0 , whichillustratesasituationwhere
anyregimemaybeoptimal. Considerthedottedlineinthisregion. A tlow
levels of¯ 1 and ¯ 2 , contributory spillovers outweigh theexternalities and
uni…edprivateownership is optimal. M ovingdowntheline, theexternal-
ities becomemorenegativeandoutweigh thepositive e¤ectofinter-asset
spillovers. Separateprivateownership is preferred. A s ¯ 1 and ¯ 2 continue
tofall, itis desirabletohavepublicownership oftheassetwiththemore
severeexternality.36 M ovingfurther, separatemixedownershipwith2 public
isoptimal, asthisregimemoree¤ectivelydiscourages e 2 thanuni…edmixed
ownership. Eventuallyifbothactivitiesgeneratesu¢cientlystrongnegative
externalities, publicownershipofbothassets isoptimal.

H orizontalanti-competitiveactivity, suchasblockadingentry, exempli…es
themovementalongthelinewith¯ 1 and¯ 2 negative. T hisactivitybene…ts
otherincumbent…rmsbutmakesconsumersworseo¤. T hechoicebetween
uni…ed and independentprivateownership depends on theseverityofthe
e¤ectonconsumers. Ifthenegativee¤ectsoftheseanti-competitiveactivities
aresu¢cientlysevere, thenpublicownershipmightbeconsidered.

T hetrade-o¤s from proposition3 canbeillustratedbyaslightmodi…-
cation totheexampleabove. L etaj(ej) = ejand ®j(ek) = ¡® ek where
® > 0 representsthedegreeofinter…rmspillover. Ã (¢) = 1

2 e
2
jandB (ej) = ej.

Figure2 illustratesthesociallyoptimalownership regimesforvariouslevels
ofexternalities ¯ 1 and¯ 2 when® 2 (12 ;1).37

36T hisdependsontheactivitiesbeingweaklycontributory. Iftheactivitiesarestrongly
contributory, thenitmaybedesirabletomaketheassetwiththelessnegativeexternality
publicas this moree¤ectivelymutes incentives fortheactivitywiththemorenegative
externality.

37 T hesocialwelfarecomparisonsusedtogenerate…guretwoaregivenintheappendix.
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Proposition3(i) is illustratedbythequadrantin…gure2 with¯ 1;¯ 2 >
0 , while proposition 3 (ii) is illustrated by the ¯ 1;¯ 2 < 0 quadrant. A s
notedabove, thelattercaseisapplicabletospilloversinverticalproduction.
Supposetherearetwoassets, watersupplyandwaterdistribution. N egative
spilloversbetweenassetvalues(® 0j< 0 )aregeneratedbyreductionsinwater
quality. W hilethisreducescosts(a0j> 0 ), ithasanegativeexternale¤ecton
consumers (̄ 1;¯ 2 < 0 ). B ecauseofthespillovere¤ectbetweentheupstream
and downstream producers, separate private ownership is always socially
dominatedbyuni…edprivateownership. Ifthereductioninwaterqualityat
bothproductionstagesissu¢cientlyharmful, asmeasuredby¯ 1 and¯ 2 , then
publicownershipcandominateanyformofprivateownership. Similarissues
ariseinrailprivatizationandtheseparationoftrackandtraincompaniesin
theU K hasledtoconsiderableconcernaboutverticalspilloversandindustry
performance.

3.4 O wnershipwithstrategicinteraction

T heframeworkpresentedaboveassumes linearseparabilitybetweendirect
andspillovere¤ectsonassetvalue. T hissimpli…estheanalysisandremoves
strategice¤ectsunderindependentmanagement. T heframework, however,
caneasilybegeneralizedtoallowforstrategicinteraction, albeitatthecost
ofasubstantialincrease in algebraiccomplexity. Inaddition, whendirect
andspillovere¤ectsonassetvaluehavenon-linearinteractions, theactivity
classi…cationusedabove(commerciallyproductive/unproductive, contribu-
tory/con‡icting)willonlyprovideapartialorderingofactivities.

Togeneralizethemodel, considertheassetvaluefunctionsaj(ej;ek)where
aj:<+ £<+ ! <. T heassetvaluefunctions includebothdirecte¤ectsand
spillovers.38 A ssumethataj(¢;¢) is C 2 andconcavewith a(0 ;0 ) = 0 . T he
externalbene…tfunctionisb(e1;e 2 )withb(0 ;0 ) = 0 butneednotbelinearly

38 W ehavealteredthenotationslightlyfromabove, whereaj representedonlythedirect
e¤ect. N owaj captures spilloveranddirecte¤ects.
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separable. T hegovernmentwishes tochooseownership andmanagement
tomaximizea1(¢;¢)+ a2 (¢;¢) + b(¢;¢)¡ª subjecttotherelevantmanagers’
activitychoices. A sbefore, ª isthesumofmanageriale¤ortcosts.

A s an exampleofthegeneralizedmodel, considerapotentialresearch
jointventure. A jointventuremay improvesocialwelfareby internalizing
spilloversassociatedwithinnovativeactivities. A tthesametime, thesejoint
venturesmayfacilitatecollusion(seeKatz 19 86, Suzumura19 9 2). T hede-
sirabilityofresearchjointventuresandtheirtreatmentunderantitrustlaws
hasgeneratedconsiderablecontroversy(e.g. JordeandTeece19 9 0, Shapiro
andW illig19 9 0, M artin19 9 4).

Y i (19 9 6) presentsasimplemodelofresearchjointventures, wheretwo
…rms can cooperateon costreducingactivity beforeengagingin Cournot
competition. Costreducingactivity increases consumersurplus butone
…rm’s costreducingactivitymayraiseorlowertheother…rms pro…ts. If
spillovers (i.e.. owncostreductionduetotheother…rm’scostreducingac-
tivity) aresu¢cientlyhigh, then each …rm gains from theother’s activity.
H owever, ifspilloversaresmall, thenthereductioninpro…tscausedbyfacing
amoree¢cient…nalproductcompetitoroutweighthespillovers, andpro…ts
ofone…rm fallastheother…rm’scostreducingactivityrises.

Toconsiderthese e¤ects in ourframework, letcj = C ¡ej¡°jek be
thecostofproductionfor…rm jwherej;k= 1;2 , j6= kand°j2 [0 ;1).39
Ifthe inversemarketdemand isP(Q ) = A¡SQ where Q = qj+ qk and
Ã (ej) = 1

2 Ee
2
jthenunderCournotproductmarketcompetition…rm pro…ts

orvalueareaj= (1=9S)[A¡C + (2 ¡°k)ej¡(1¡2°j)ek]2 . A ssumethatE
andAaresu¢cientlylargesothataj¡Ã (ej) isconcaveinejanda1+ a2¡ª is
concaveine1 ande 2 . Ifb(¢;¢)equalsconsumersurplusthenb= (1=18S)[2A¡
2 C + (1+ °k)ej+ (1+ °j)ek]2 . Itiseasytoshowthat@b=@ej> 0 , @aj=@ej> 0 ,
j= 1;2 and @aj=@ek > 0 if°j > 0:5and @aj=@ek < 0 if°j < 0:5. Inthe

39 U nlikeY i (19 9 6) themodelpresentedhereallowsforassymetricspillovers. H owever,
asthemodelis illustrative, werestrictattentiontosimpledemandandcostfunctions.
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terminology above, both activities e1 and e 2 involvepositive externalities
withe1 contributoryif°2 > 0:5andcon‡ictingif°2 < 0:5, andsimilarlyfor
e 2 .

Interpret(u11) as privateownership witharesearch jointventureand
(i11) as private ownership withouta jointventure.40 Ifboth °1 and°2
exceed 0:5, e¤ortchoices underajointventure, c1 andc2 , willbestrictly
largerthane¤ortchoiceswithoutajointventure(d 1 andd 2 ). A lsoe¤ortwill
exceedthelevelchosenunderotherownershipregimes(e.g..(u10 )whichcan
beinterpretedas ajointventurebetweenaprivateandapublic…rm). A s
theactivitiesinvolveapositiveexternality, thenifboth°1 and°2 exceed0:5
aprivatejointventurewillbesociallyoptimal. H owever, ifboth°1 and°2
arelessthan0:5then d j> cj¸m = sj= 0 . D ependingonthee¤ectofcost
reductiononconsumersurplus, aprivatejointventuremayormaynotbe
preferredtoprivateownershipwithoutajointventure.41

T hisexampleshowshowtheintuitionfromsection3mayextendtomore
complexstrategicinteractions. Italsoillustratesthepowerofthemodelto
allowforassetasymmetries and tohighlightpotentialregimes, such as a
jointventurebetweenapublicandaprivate…rm, whichmayotherwisebe
overlooked.

4 Conclusion
Inthispaperwehavedevelopedarichframeworkforcomparingpublicand
privateownership. T hekeyfeatureunderlyingourmodel, andthatdi¤er-
entiates itfrom theliteratureistheinabilityofgovernmenttoobserveand

40W euseregime(u1 1 )tomeanajointventureinthesamesenseas Y i (19 9 6). Thus
theactivitychoice is uni…edbutproductionchoices remain independent. Ifproduction
choicewasalsouni…edthenauni…ed…rmwouldproducemonopolyoutputandthebene…t
functionbwoulddependontheownership regime. Interpretinguni…edownership inthis
waybothwouldunnecessarilycomplicatetheexampleandmakeourresultsincomparable
withY i.

41SeeY i (19 9 6) propositions3and4forsimilarresults.
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negotiateoverexpostsurplus. Instead, weexplorethehypothesisthatgov-
ernmentcanonlyeitherbanorallowpotentialvaluedivertingactivities. T he
simplemodelthatresultsfromthishypothesisisapplicabletoawidevariety
ofsituations involvingboth singleandmultipleassets. W hileourresults
haveconsiderable intuitiveappeal, thecomplexityofinteractions between
ownership, inter-assetspillovers andsocialexternalities shows theneedfor
carefulformalanalysis.

O urmodelisaimedatprovidinganorganizingframeworkforpolicymak-
ers. W eshowthattheoptimalityofprivateownership(withintegratedman-
agementwhererelevant) maybe judged purelyon qualitativefactors. In
contrast, theoptimalityofallotherownershipandmanagementregimeswill
dependonspeci…cquantitativeinformation. Inthecaseofasingleasset, this
makesthecaseforpublicownershipintrinsicallymorecomplexthanthatfor
privateownership. Similarly, formultipleassets, regimes involvingpublic
ownershiporseparatemanagementmustbebasedonstrongerevidencethan
is sometimesnecessarytoshowoptimalintegratedprivateownership.

O uranalysismakesclearthetypeofinformationthatneedstobegathered
toestablishwhichregimes arepreferable. Practitionersmustconsiderhow
ashiftinownership interactswithmanagerialincentives. Insomecases, it
maybedesirabletoconsider‘non-standard’combinationsofownershipand
management. Forexample, weshowthatitmaybedesirableforapublic
managertoownandmanagerelatedprivateassets.

O urmodelwasextendedtoallowforapreliminaryanalysisofstrategicin-
teractionin3.4. T heexperienceoftelecommunicationsreforminmanycoun-
tries suggeststhatstrategice¤ectscanbeparticularlyimportant. Strategic
issuesshouldprovidearichresearchtopicforfuturework.

A keyresultfrom ourmodelis theneedforpolicymakers toconsider
privatizationonacase-by-casebasis. W hile itmaybeeasiertomakethe
caseforprivateownership ratherthanpublicownership, policymakers still
facetheburdenofprovingtheircase. Ifthegovernment’saim istomaximize
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socialwelfare, thenageneralownershippolicyisunlikelytobeadequate.

A ppendix
Figures: L etSW up refertosocialwelfareunderuni…edprivateownership.
Similarly, SW ip , SW im j, SW um jandSW g refertosocialwelfareunderinde-
pendentlymanagedprivateownership, independentlymanagedmixedown-
ership (jprivate), uni…edmixedownership (jprivate) and(eitherindepen-
dentlymanagedoruni…ed)publicownershiprespectively. Figure1 isderived
fromthefollowing21 relationships.

SW up ¡SW ip = ® + ¯ 1 + ¯ 2
SW up ¡SW im 1 = ® ¯ 1 + (1 + ® )̄ 2 + 1

2 + ®(1 + ®)
SW up ¡SW im 2 = ® ¯ 2 + (1 + ® )̄ 1 + 1

2 + ®(1 + ®)
SW up ¡SW um 1 = ®¯ 1 + ¯ 2 +

1
2 +

1
2 ®

2

SW up ¡SW um 2 = ®¯ 2 + ¯ 1 + 1
2 +

1
2 ®

2

SW up ¡SW g = ¯ 1 + ¯ 2 + 1 + ®
SW ip ¡SW im 1 = ¯ 2 +

1
2 + ®

SW ip ¡SW im 2 = ¯ 1 + 1
2 + ®
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2 ® +

1
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2 ® +

1
2

SW ip ¡SW g = ¯ 1 + ¯ 2 + 1 + 2 ®
SW im 1¡SW im 2 = SW um 1¡SW um 2 = ¯ 1¡¯ 2
SW im 1¡SW um 1 = ¡̄ 2 ¡1¡1

2 ®
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2
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2 + ®
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Figure2 isderivedfromthefollowing21 relationships.
SW im 1 = SW um 1

SW im 2 = SW um 2

SW up ¡SW ip = ® ¡¯ 1¡¯ 2
SW up ¡SW im 1 = SW up ¡SW um 1 = ¯ 2 (1¡®)¡® ¯ 1 +

1
2 ¡®(1¡®)

SW up ¡SW im 2 = SW up ¡SW um 2 = ¯ 1(1¡®)¡® ¯ 2 + 1
2 ¡®(1¡®)

SW up ¡SW g = (1¡®)+ ¯ 1 + ¯ 2
SW ip ¡SW im 1 = SW ip ¡SW um 1 = 1

2 ¡® + ¯ 2
SW ip ¡SW im 2 = SW ip ¡SW um 2 = 1

2 ¡® + ¯ 1
SW ip ¡SW g = ¯ 1 + ¯ 2 + 1¡2 ®
SW im 1 ¡SW im 2 = SW im 1 ¡SW um 2 = SW um 1 ¡SW im 2 = SW um 1 ¡

SW um 2 = ¯ 1¡¯ 2
SW im 1¡SW g = SW um 1¡SW g = 1

2 ¡® + ¯ 1
SW im 2 ¡SW g = SW um 2 ¡SW g = 1

2 ¡® + ¯ 2
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1

Table 1: Optimal Ownership

Externality →

Commercially ↓

Negative

0 0 1> >b b

Positive

0 0 1< <b b

Productive

e e0 1<

π π0 1<

∃ b “strong”

Public

∃ b “weak”

Private

Private

Unproductive

e e0 1>

π π0 1<

Private

∃ b “strong”

Public

∃ b “weak”

Private



Table 2: Ranking of Efforts Under Different Regimes

Contributory Conflicting
Weak Strong Weak Strong

Productive cj
dj
sj
m

cj
sj
dj
m

dj
cj
m
sj

dj
m
cj
sj

Unproductive sj
m
cj
dj

sj
cj
m
dj

m
sj
dj
cj

m
dj
sj
cj



Tables 3: Effort Choice Under Different Regimes

Table 3A:

Independent Management
Effort

s
(i 0 0) (i 1 0) (i 0 1) (i 1 1)

e1 m d1 m d1

e2 m m d2 d2

Table 3B

Unified Management
Effort

s
(u 0 0) (u 1 0) (u 0 1) (u 1 1)

e1 m d1 s1 c1

e2 m s2 d2 c2


