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A bstyackt

W e develp a theary of public \versus private onnership bessd an
\alLe diversian by manegass. (6 oermmeantis assumed tofce stranger
institutianal arstraints than hes bean assumed in previas ierature.
T he madel whidh emeargss fran these assumptias is texibe and hes
wide gpplication. W e provide amgppingbetnean the cualitative dar
acteristics ofan asset; its main use- induding public goods dnaracter
istics, and spilbers toatherassets values - and the gotimal onnership
and manegematt reagme. T he madel is gpplied to singke and mult-
pk relied sssets. W e address guestias sudh as; wWhen is rtgotimal

SSpedal thenks L ug I ingaks o his insigtiul conmats as a disassat at the
1998 A B mestings. W e would abko ke to thenk R ussell Caper; D hammika D ama
palb Jahuat as 0 hvert art P hilippe Jehiel partiapaits atthe 1998 A B mestings
in Chicagp and e 1997 A ustraksian econametrics sodety mestings eaonamics theory
warkshp partidpants atthe) stralan |l atiaal U niversity and saminarpartidpants at
U nivarsity Cdlece L axdan, T he U nivarsity ofll ebaurme Il aesh U nivarsity and T he
U nivarsity ofl estern Sydney Tartha rBedbad< an varials maniestatias of this pgper:



10 have ae of a pair of relted assets public and the other private;
when is jantmaneganent desireblke; and when shaud a public asset
be managed by the onner of a related private asset? W e show that
whi e private onnership éaan be judoed gotimalin sane Gases sokely an
the besis of qualitative infomatian, the gotimality of any otheronn
arship and manegemat regmes relies an quantitative analysis. 0 ur
resuls reveal the situatians in which policy makers willhave dic aulty
in determining the goimal regme.

1 Inocductan

“ ... et oammeant prgpasak are a massive betrayal of aur
\ atical | nterest agarnst vwhidh the activities of [aold war spies|
Burcess Il adeen P hiby and B Lintare very minarmatiers.”™

Fearce passias are araused by ddoate over public \vaersus private onner
ship. Supparters ofprvatization argLe that private onnership improwes et -
dacy Whi E gopaatts dam that public onnership better serves the wider
sagalintersst T oreaod ke these aatrasting ens akey underiingauestian
mustbe arsnered. W hattbesic daradernistics distinguish public and private
..IMs? 0 uramwner dis ars signi..cantly fram existing gopraades adqoted by

te erature.

T he madel we develp usss an inaampkete antrecting framenak tosys
tanatially eploe the relatiaship betnean onnarship, incantives ad the
public goocks dnaradteristics of manegenal activities. P ublic manecers e
relEiely tat aammadal incentives aampared with private manegers. FBE
inantives can be scdally desi reble when cammeardally productinve activities
agerake bexge sadal hams reltie o pro. t. butare udesiredble vhen these
activties are dtherbenigh oraeate external sodal bare. €.

1T heR igtH axaurebk!ll r: Tawy B an in the B ritish pariamentary daoate over the

sakoftheB ritish! atiaal0 il Capaatian, P ariamattary D éoates, Sixth Series, V olume
2, H aise oFCanmas, 0 ¢ dalR gpartSessian 1981-82, page500.




0 ur madel abo addressss several Tindamental shartcomings of the ex
isting Iterature an pmate \varsus public asset onnarship. Fareampk in
saveral infuatial edsting pgpars the goammeantis assumed 1o maxdmize
welfae ex ate  but doss not maximize sodal welfre expast?  IFitdd
then there wauld be no diz erence in these madek betneen public and pr-
\ate onnership. FHam this parspedctinve these modek donotaastitute purely
namative theories ofpublic\ersus prvale onnership. |nantrast, onnership
matiexs in aur framenak even ifitis assumed the govemmait maxdimizes
sodal weltexe® 0 urmadel is abko gpplicable 1 onnarship and manegamant
ofmulipk assets. W e aasider mixed ar separate public ad pvatke onn
ership, ad jant ar sgparate manecemait— regmes that have widespreed
practical goplichi ity T othe bestofaurknonkedoe these passibi fties have
notbean eplaed in prevas kerature.

T he starting pant of aur anabysis is the erature an inaompkete an
tracts begming wth ¢ rissman ad H art (1986 ad H art ad || cae
(1990). T hese papers ware the ... 1Ist o presanta famal model thatepbns
wvhidh egaits shauld hae onnership of an asset, Wwhen pmate .. ims shauld
merge and when they shauld stay ssparate. || are reaaitly H art Shieerad
Vidry (1997) and B diton and X u (199 7b) have extendsd the ressaning of
these early piaas 1O the daae betnean public and private onnarship. T he
Iterature an autsice onnership, ToreampkEeR gjanand? ingaks (1998), ad
Dal ezaad |l adanoad (1998), can abo be goplied 1o the daae betneen
public and pmate onnership, Ifae intaprets the autsice onrer in thar
setting s goammeant

A auaal esssumptian in eech ofFthese modeks is ex pastdosenebl ity ad
barganing T he parties with an irnterest in the ..M doserve and bartain
oerproductian \variabless thatare dosen after ae arboth ofthe parties hes

2See Toreampk H art SchlEErand Vishny (1997), R ajan and 7 ingaks (1998) (a8
goplied 1 public onnership).
31 Mhough the Toas ofaurmadel is nomattivg itako allons the passibi ity ofaliema




madesamespad...cinestmatt H onever; vwhi e the early onnership ierature
assumed that both parties were pmvake indviduak, the new erature an
privatizatiaon extands the ponerofdosernebi ity togoaermmatt Fareampke

inH art ShieferadV isy (199 8), thegoammattand the manegarbartan
oerastad gualty after the manegerdoosess his spaed..cinestmats. T he
goammant aan dosene astad galty ex post A smibrinfioomatiaal
assumptian is made by Sdmide(199 6. In thatpaper; when the goammant
is onney; itis abke o doserve the triue parfamance ofthe .. m as represatied
by a astparaneter.

0 ne sgni..catdiz eraae betneen aurteay and the pgpars matiaed
abowe is the assumad abi ity oFgovemmant o doserve producion variablkess
and 1o subbssouently bargain with manegers.  In practice public manecers
are subjecied 1o spad..c ad intrusive aastrant an taracivties. T hese
aastrants go well beyad the namal restricias plbced an private ... mims.
Faeampk theFederall vationi dministration “did notaontrdl its budget
and wss Tacd 1 oeraome burdasane proaurematt riegulEtias forevary
majarpurdiess’ (¢ man 199 6 p3b).4 Itmigitbe argued that these restric
tas are intendd 1o delineate the residual nghts of public manecers as a
precursarto barcaningwith gpammatt H onever; we belleve thattan alter
native epbratian is mare realistic. T he dosenead risstricias are intended

‘Bamination of the bgshtian goaming public ..ims provides patiful evidence of
rsstricdias. Fareampk managas of the govaermment onnad B ritish Steel Capaatian
needed the aasantofthe Seaetary of S tate 1o undertalke substartial dhanges in activities
(Statutes in Facg 0 ¢ dalR evised Edition, Iron and Steeld 1982, Chepter25, P artl,
2-(2), 4(2) ad (), 5-) ad (3). I anagars oFthe goaemMmmaittonnad T rans A ustraian
A irines waere unebe O aoguire rigtts ar propartyy selll idts arproperty, aratierinio a
antract for astrudian, withaut priar gpproal of the ministey; ifthe anautimoled
exxdad $250,000 (¢ ustralian! atianalh irdinesA a1y 45, D iMsian 1, sectian 22). Similar
axrok ware aloplbasd an the abi ity 10 bese arpurdnese brd. || anegars oft maak the
TVA andwhen publidy onned B ritish T eleaom, as well as rumerass smalkerstaie onned
..Ims e riesstricias an tharabi ity 1o dispase of arpurdiese assets (eg P artl, sectian
60f the B ritish Teboommunicatias A cc1981). A s an extrane eampk manaegas of

Tebaoom 4 wstralla ataestage were requi red to ask forministerial gpproval orstandad
business activities sudh as the rautine purdiese of bk




oprevantpubicmanaegass fran diverting funds o thamsehes atothdarpet
projects. T his eplbnatiaon is atadds with the erature desaibed aboe ad
fams the besis oFaurmadel

W e assume that the tpical goammattis sigi..cantly kss spedalized
in productian then the spical pivate onner. Sudh a bk of gpedalizatian
mears that govaemmatt Grnot doserve productian variabkes, and soamnot
bargan with thar manegess oer the lbbek of these vanabks. Insteed the
goammeant éaan setup public acountabi ity medieniams thak oerate in a
aarse Behion ad resultin ngd ukss that reduce the exienttovinidn public
manegars are abke to dvertvale o themsehes. 1N aur framenor public
onrnarship is de.ned as a ban an potatial vale dverting activities ad
prmate onnership is the allbonance of sudh activties. W e assume that, as
a result. public manegass are notabke 1 saze the \valbe geerated by ae
activities wWheress pmate onrers an. T his gopraadh is a departure from
e inmampkte antracts eratiure where onnership dic ers acooding o the
allbcation of residual rights 1 dhocse productiaon variabEs. T he residual
gt that are impartant for the de.nitian of oanership in aur mocel are
Hgits oer the dxaae of .. nendal variebks. T his assumptian is similbarto
thatadpted by H atad |l aae (199 §. In thar pgper; a ddot hdlder is
abk o dvet Tuncs fran a aadtar: In this pgper; a private onner an
sAzeassthvale T he govremmeantan anly prevatthis by pledngablbnket
prdiibitian an all actias (induding..nendal actias) thatmightallovasset
vale dversian.

W hikthsis astarkkassumptian itallons us odeekp amoadkeiwhnidis
vary texdbE. W eeqlinin ssctian 2 howvaurmodel can gpture sane ofthe
key faturss off art ShEErad Vidry (1997) and Sdmide (W99 6. The
basic madel (sectian 2) hes ae assstand ae maneger: W e proade amep-
ping betineen the commearaal daradieristics of the aore activity asscdated
with the asset; the extermal e ects generated by the activity and gotimal
onrarship. T he simplesstcese involes an activty thatimproves assetvale



and aatiEers exiarmal bae. . P mate onnership is gotimal forsudh a aom-
bination of dharadienstics, because a public manaeger hes No pro. tmaotive
W inaese the adtivity. | Tinstead the activity generalies an extermal ham,
atherpublic a-prvate onnarship Gan be gotimal T he deasian to pnvatize
dgpancs an whether the extermal ham generatied autnads the inaeesed
private \alLe.

T hemadel is extended in section 3 o allbwvTortno assets and thopotat
tial manecars® T his ok 1o a aasiderably rider set of results compared
with the ae asset- ae manegermackel H aing ®o assets inroducss the
passibi ity of spilbers betineen assetvallies ad allons s 1o eamire is
sues of jJant and sgparate onnership that have notbean Tomally eplaed
by aotter authas. Fareanpk we address the Olloning guestias. W hen
prmatizing relted assets shaud they be sod as a singe ety ar sod as
sparate .. ims? | Fitis desireble 1 separate assets, When doess itmake sarse
1orae o be publidy onned ad the other pvale?

A ceneral pattem emergess fron aurfranenark W hiletheese tTarprinate
onnarship Gan sametimes be made an the basis of gualitative daraderistics
(thatis the g of the exermal commeardal and spilber ecects) public
onnership regures guantitatinve analysis. Hran apadicy maker’s perspective
this mears that the ese Tar public onnership is mae di¢ ault o establish.
I asower; the set of patentially gotimal regmes expandcs wnaenever pmate
ad sadal eeects moe in doerentdiredias. Foreampk we shov that
vhen theaareadtivities improe assstval e and geerate spi lbers butcause
extermal ham, any onnership armanaganattregme Gan be gotimal Sane
attiemptatmessuremantis reguired 1o determine the bestregme.

A caral dojective of this pgper is 1o provce pdicy makers with an
ageizng framenarkk and a methad © determine gotimal onnership ad

5T he onnexship and regulation ofmultipke assets is impartantin prectice. Fareampk
thebregkup ofteBellgap intheU S (seeB remnan 1987), ges privatizatian in theU K

(== b msttang Conen ad Videars 1995 and V iders ad Y arov 1988) ad ral ad
teboomnmunicatias refom in Jgpan (see T akeudni, Imaheshi and Y amaudhi 199 7).
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manecanatt To ad this praess, the pgper indudes goplicatias thatwe
el are rbiait A mag other things the madel is abke o eplEn Wy
iN same Gess dispasal of todc Waste midit best be dealtwith by a public
apy, Wy sane kinds of innouative actiMty are best keptin the pmate
ssctor;, and wWhy besic researdh e art might be higherin public ..ims. W e
disass goplcatias o enatgay serva proasian, real product inmoa
tian ampatonnarship, manegement of public resaurass by nearby pmate
businessss strategc blodeding ofatry by aompetitive mak, water supply
and distribution, ad jantvatures.

2 Thesinge assstcee

A tdate 0, the gharrmment G deades Whether an asset shauld be publidy
aprivaiely onned® W e assume that G is uspedalized and Ganotper
fom the manecgementactivity. T harefare underather regme aspedalized
maneger M is hired o ardl the assetafter the regme is annaunaad.

T he manecers sk is 1o dooe e bel ofa ‘ae’ adtiMty e 2 <,
assadated with the asset T he adiMty e Gan be intapreted as ather an
inestmatt or an action tetarects .Mmyale o : <! << Thevale
a IS inepreted as the dane in assetvale de Oe. The aciMty e is
ammerdally pralictive ifitinaessss assstvale; predsely ifa’ > 0 Torall
e, adlim,_,od'(e) = 1 . Itisammerdally unpracLctine ifitdeaessss asset
vabe;ie o <0 foralle.

W eallowve Obeatherinaessingardeaessingine in adertoallomnide
pracical gpplication. T hareare sbundanteamples Torboth Gsss. A ny prof
iebke ammeaaal acivity, thatis an activty where revaLe exasscs asts,
proidss an eampke Tor e cse Whare ¢ is inaessing in e. Fareampke
researdh and developpmattaould be enbadied in hiderasssthvalle. [1Thider
e B oafalling, e Gan be intaxpreted ss an adian thatwears donn the

ST he asset can be intaxpreted as a gap of essatial sssets thatmake yp a..m. A t
presaitwe assume thatthe assetis indivisibke. || ulipe assets are aasiderad in sectian 3.
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..IM’s gpital (ar-any otherupro. bk activity). Fareampk suppae the
..M iNn questian is a provder oFemarga oy servass, Torwhidh the collectian
ofrevaues is dc aillt A ssets asist oFanertaoy serice eguipmantsuda
a5 \vehids madical ad resae supplies. ( reaieranatg gy ssvice actimty
edks o a redudtian in the valle ofthese assets because they degpradate with
e

Thepascalastiotemanegerofeatisdaoiedy : <! << W hike
1 W il often be thaugtofas the disutiity that M sue ers fram e, we allowv
1 < 0 Insame Gsss, ad interpret this as the maneger atherenjoying the
acivity arinaessing herbuman pral thraugh ‘on the jJdo training’. Inthe
enaga oy servics eamplk ¢ < 0 anespads M dotaning trarseenabke
skilk fram baing a resaue serice manacer.

Fallbningt art. SheferadV iy (199 7), weassume thatke, ¢ anda are
nan\en..able so that these variebles arnotbe induded inacotract W e
assume thatboth j¢ and a are C? and strictly ancae with (0) = 0 and
¥(0) = 0. Wede.nrem ~ argmax(e). In additian O these asssumptias,
We impcee o aasistacy reoumemaits. T he . istis thak G alnays preers
the projectto goaneed. then © lae the..im damant’ T hesscodis that
iTM reavad o drectly she wauld alnays be wiling 1o doose an interior
kel ofe®

21 VakeD narsian

BExisting madek amparing prvate and public onnership, sudh as H art,
ShEfradVisry (1997), Batnad X u (19978 (199 7b) adR ajan ad

T his aoud be satis.ed by sssuminga@® i A ©> 1, ie thare are su¢ datbere.
thraugh A o aesure the projectgoes aheed.

¢ Several sssumptias are reguired forthis t© hold. First, we assume that the manecer
ot perfom ewithautusing the asset Ifm > (0, &)< 0 and the maneger Bass a
retum a j A, shemustinaurastac< ( in ader o realize the gain §A > 0. Seaod we
assume thatthe gainis pasitive. | sut detandiian Brthis is ) § AYQ)> 0.




I ingaks (1998), have anumber of aitical comman Batures! Eadh ofthese
papers assumes that the key residual nghts 1o be allocated are productian
\aricbks!® T he goammeantis abk 1 doserve and barggin with M oer
these variabks expcst

0 uranalysis is bessd an o sigii.cantly diverat assumptias. First
we assume that G is sud dently uspedalized so thatitis uneblke to doserne
expactwarabks. T he govammantis mace uyp ofpolitidans who in general
hae Itk arno spedalst knonkedoe aoncaming the .. ims oerwnidh they
hae infuene A sacasgaexe G ad M ae usbke o batan e<pcst
Seaod ratherthan simply ngits tomake praduction dedsias, the resicual
gt uderiing aur madel are braeder and indude the righits to doose
..nendal arammeraal activties. T he tho key sets ofFactias thatmake wp
residual dts in aurmacel are (1) potential vale diverting activties (the
lkeding eamples bang proourementand assstdispcsal) ad (2) actias that
invole the gt o inaurddotin the neme ofthe govarmmant

T he TOllbning eamplke shons hov aur assumptias ked 1o a dreraxe
betnean public and pvate onnership. Suppcse a business deddess o sella
substatial itean of equipmatt U nder public onnership the proesss of sake
Tollons strictguidelines. M mustsssk gpoproal before the sake is autharized.
T he praess may be subject © reiew ad M may hae ttke ano roke
in the dace of the suasssiul purdneser: T hese rIsstidias guaraiee that
M canot ebuse the sake proass o divert Tnds, say by selling the asset
1O a ampay in whidh M holds sane interest 1N aateast. under pmate
onnership, M is free o aaducttte sake in any bBcpl mamer: Thus, M is

'R ajan and ingaks (199 8) does notdirectly addiess the issue ofprivate versus public
onnership, but matias this issue as an goplication of thar results. B olton and X u
(199 7b) donothave atomal govammentin tharmadel butnote thatt ‘studentonnership”
ptures sone elamertts ofpublic onnership.

104 artetal asider the allocatian of the residual gt o impkement ast and gquality
innowatiars. R ajan and I ingakes madkl the residual gt 1o purste an autside gotion if
negotiatians bresk doan. B olton and X u assume thatt the impartant residual rigts are
the rigits ofempbyess 1o Eae the jdo and wark in a aaompeting ...im.




abke to drectly rexE\e the TUncs fran the sake say thraugh seling the asset
aanpatyinwnidh M hes anintarest In the aosence oftigitguidelines
the private manegeris thus able o guarantee a purely private gan fram the
aetsake

W e gaaralize the idea o vale dvarsian desatbad in this eampk a5
lbns. T he goarmmanttis unebke todossere sped..c..nendaladias. H o
ewsr; ¢ knons whether a- not sane action hes been @en ad ifsg te
ageral dess ofthe actian. Tobe predse G éan tell by an actian™s geeral
desaipianvwhetheritis (1) apotetialval e dvertingar(2) addotmanece
mattacivty, butG annotidatify the sped..cactian, arevalate whether
itis gpopropriate in the dramstancs. Fareanpk ¢ an Eell ifddothes
bean incumad inis name since itis kablke Torthe ddot H onever; itcanot
Judoe Whether the reesans Torthe epaditure ware saund. Similarly G may
be anare ofthe trarser ofan asset (s In the exampe aboe), butbe unebke
1O assss the praoity ofsudh a rarsker.

b sG an oy dosere the dibss membarship ofanaction (ie. (1) a(2)),
itcan aly e@ther ban arallovsudh dessss. W e de..ne public onnership as
aban an paiential \vale diverting actias. |n antrast, private onnership is
ce.ned as the allonanae of potatially \val e dverting activities, buta ban
an the ndt o inaur ddotin the neame ofthe goverrmeant. T harefore public
onnership mears et M recEives afiactian 2z = 0 ofa(e) . P ivale onnership
mears that M Gan Gpture afradtian z = 1 ofa(e) when e is aanmeadally
productive and doliges the maneger 1o pay the friactian = = 1 ofa(e) wWhen
e is ammerdally unpraductive!!

1) ae ftamally, suppcse the manegerhes o ses of ctias, X andY and thereis a
sstofstates ofnature ©. T hesstofactias X are polatial valle diverting activities. In
partiaular; Et° GA)be the fraction of sssetvalLe the manaegercan saize by talkiing action
xX2 X when thestate ofrature isA 2 ©. W e assume that orall A 2 © there edsts an
x2 X suhthar’ ¢GA)=1. T hesetofadtiasY are adtivities thataeate addotlzbi ity
o the goemmatt In particular; Et» @ ;A) be the fraction of debt thata manager can

pass an o the govammeantby tEBkingactiany 2 Y when the state of nature isA 2©. W e
assume that, ©rallA 20 thareedstsay 2Y sudh that»@;A)=1.
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U ndertheonnership de.niias gven eboe amaneger’spaya isza(e) j
P(e)+k*, wherez = 1 inthe e dfprivetie onnership, and z = 0 with public
onrarship. T hequantity £ isatraskirsety G tokegp themanager’s payoe
eqgual toherautsice gopartunity ofzero. U nderatheronnership reEgme ..im
protsaede.ndast ~ ale) ¥(e)- | oetatinde.ningboth..m pro. s
and the manegers payar, e hae implidtly assumed thatprivatie onnership
aaurs in an onnermanaced ordosely held ..m 2

T he goammentcanot doserve the state of rature A arthe particular adtias xand y
dasen by the manecer: T his retects the unspedalized nature ofgoerrment T he goem
ment. honever;, can doserve hether arnotsane actian in thesetY arX  is undertalen.
So the govarmment can ather braedly allbw or ban the maneger from takiing actias in
thesesets. T hare are dearly Turpassiblities. W e de..ne private onnership as the situatian
where the goaermmentallons the maneger o take ectias insetX  butbans acias in sst
Y . A private onneran saze (all) assetvale butis notebke topass ..nendal abiities an
10 the govarmatt R ather; a privete onneris isble forall ddots that they inaur: P ublic
onnership involes the golermmentbanning adtivities in the setX . T he goermmentmay
armay notakbo ban adtivities in sstY . In atherwads a public maneger may be ebke
10 Ee adios thatinaur ..nendal ksbi ities Tor the goammattarmay reguilie sped..c
ministerial gpproal before any sudh action is udertalken. T he treaimentofsetY repre
serits thosligitly dis erant forms ofpubliconnarship. T his diveranas whi ke interestingin
its onn rdht, does notae ect aur resulis so we will not distinguish betineen “tidht public
onnership (Y bamed) and “loae” publiconnarship (Y alloned) in aurfomal madel H-
nally the goemmattculd allbwvamanegr o de adias inbath sets X adY . But
this waul allow the manacer to use the govermmantas a ‘maney pump’ by raisingddotin
the govammant’s name and saizing the \valLe of the dabt throuch the essets they aorol
W e assume that the gowammeant’s dojectinve is sudh that this is never gotimal gpermmeaent
policy.

In pradtice the gpammeantwill often have aasesss o additiaal imperfect messures of
adiasinttesstsX adY . T his mears that the gparmmanithss addtiaal instilumats
of arol oar manegerial adtias. Sudh instrluments éan be thaught of s regulatory
antrol, Toreampke pro. thasad regulation. Tofoas an onnarship issues (and folloning
mcst ofthe aunent erature) we do not analyze the passibi ity of regulatian in the this
paper: Kingand P itdiod (199 8 b) eqplares the issue ofonnership ad egulatian ina ks
oreral framenaic

2 Exagptior the paperbyl ar attandT iroke (199 1), the papers an privatization thatbwe
hae referencd assume thattthere are no agency prdblamss in the Gase ofprivatie onnership.
T his is a reesaebk gpprodmatian in mary cases oFsmall and medium sized erfterprises,
such as hospitalk, bl pdice e todcwsste dispasal ampanies and local public util
ities, judidal servicss, and sane lrge ampanies where there is aonaantrated onnarship.
A relbation ofthis sssumption adds arsidereble ampledty o the aunatmaodel (Whidh
is insteed Toassad an providing a texanany of caess amed atpolicy) ad is beyad the
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So &r; the madel doss not atain any ebenatts tatwauld call Tor G
1O dose public oer pmate onnarship. H onever; the kinds of business
thatare serviasly aasidarad Torpubliconnership tpically hae exiemalities
assagdated with them. W e assume thates well as gaerating theal e q, the
vty c agaaiss anexiemal bae th . < ! < thatanotbe ptured
drectly thraugh trade with the gap of pepke who reaEe this bae. t
T he bare.. tb is assumed to be nanveri..abke unkss athernise stated.® W e
say apositive edamality edsts waewert/'(e) _ 0 Taralle, ad anagfive
exermaltyedssift/ (e) < 0 Toralle. A neampk ofanecative extermality is
any kind ofpolition. |naeesed community safety fram inaessad enargacy
Ervi@E adtivity is an eanpke ofa pasitive extermal ty.

W e do not Imit the interpretatian of b 1 the impact an a gap of
aasumers of the adtivity. T he Tindian b Gptures any bae. textamal
e .m that the plaraer carss abaut Ham a pasitive paitical ecoxany
perspective itaul be interpreted as any e ect of the maneger’s actian an
re ebdion dnanass. W eassume that G s dojedine is tomaxdimize utiitanan
sodalwelere W =b+m=b+a jy1t

0 ne ofFaurgask is 10..nd amgpping betinean the properties of the asset
ad the gotimal onnarship egme.  In ather words we wait to .nd the

sape of the pgper: Sudh an extlersian is an interesting tpic Tor Uture researd in this

131n many situatias ofprectical rebvancs, extermal sodal bere. ts are kely tobe di¢ -
alltogqentif T hisisaincsttrue by de. nitian, since the maghitude pturss thewvelfre
astarbere. tofevats autsice markets. | evarthelss, we examine the aasaquenass of
\exi..abke (@ in section 72 U nder this assumptian, in the single assetl singke maneger
G2 onnership is inelevant P erhaps suprisingly, wWhen there are tho assets, onnership
matiers.

14T his represarts a uti iHarian govemmant thatweidhs the dollanale of extermal haim
ad..m pro.t egally. W e culd make a\ariety of allermative assumptias ebautG s
ojectinve TUNAiaN. Foreampk the Tindiaon W = b rigpresants a plannerwho may be
pured by the aostittecy tat fBos the exerral bae. €t ITW =%, ten G culd
be aasidared revae maxdmizing sinae G is unancaimed ebaut extermal bere. s that
canotbe manetized and ceptures all pro. s under dther onnership riegme throuch the
tankerliE. W ithW =bt ( § 2., the plaeris ancamed ebaut the astittecy that
s the extiermal bere. £ buthes an empire bui lding preference o public onnership.
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gotimal\vale of 2 gven the nature of the exiemall ty (pasitive ar necatine)
and the canmeraal e ect (praductive ar unpProouci\e).

22 R eults

T he mgpping betinemn assetdnaradieristics and gotimal onnexrship is derived
by soMng the maneger’s pradblem, and then selecting the \valle of z that
maxdamizes V. (6 iven the go.emmeant’s onnership dxaae M dxossse = e
tOmaximize herpayo :

e’ = argmax® @(e) §v(e)g- @

A nimmediate resultfron (1) is thatthe public manegeralnays dxoosess e =

¥ 7 m, thevale thatminimizes ¢ (e). W hen the activity is conmerdally

productive thene! > ¢, andwhenitis aammeadally unproductive, el < ef.
Subject O M s ddaee?, G dosss z tomaxdmize

W(e*) = b(e”) +ale”) iv(e). @

T oestablish the gptimal regme, Etr* = 7(¢*) and note thatpro. s are
alhays higer uderprivate onnarship, ie 7t > 7%, Thus G’s dadsion o
privatize depencs whether the inaeese in .M pro.ts 7! j m° exescs the
Iss in extemal bae. t° § b'.

A t=xaonany ofthe passibe Gess ispresated in Tabke 1. W hen e ac
tvity is ammeadally praductive and hes a pasitive exeerrality (el (111)),
private onnership is gotimal Inthisceg ¢! > ¢°. T hemargnalammeardal
agan fran theadivity is pasitive soaprvate maneger docsss ahiderbed
of tre activity. Sine the extarmalty is paitive extermal bae. s are ako
higer udaer private onnership. Far cammeardally uproductive activities
thatgrerate necative exiermalities (cll (1V)), pnvate onnership is abo o
tmal A private maneger hes acommeraal incantinve o autbadk the ectivity
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sothate! < €. Sinee abo gaarates an extaxmal ham, private onnership
is unambiguasly prefened.

R etal praduct imowatian is a kkeding exampke of a ammerdally pro
ductine activity that geerates pasitive exiamalties. A n innowatian thatis
prmately pro. tebke can provde spilberbae. s tootherbuainessss. A puo
Icsedor.. m fass noammeraal incatve inowate. T he bdkadifpraduct
innovatian in the TamerSovetU nian and otheraantrally planned econamies
isillLstratine ofthis e, Faraammerdally unpraductive activities thatgan
erate necative extarmalics ae eanpke migitbe persaal biss. Suppce a
manecer hes preferancss that are biasad acainst a pariaulber gap of peo
pk an gaudcs of race reigan or pasaality® 4 public maneger Bass
no aammerdal inaantive 1o refrain from disaiminatory behaiar;, wherees a
private manecermay ..nd itamaney ksing strategy. P mate onnership Wil
thareioe be preenad.

CelE (111) ad (IV) presmtsituatias Where gualitative informatian an
e nature of the assetis sut dent o determine the qotimality of pmate
onrarship. The mmaning celk In Tabke 1 involhe ambiguas Gesss whare
reltive magitudes must be ampared. Casider b (1) ad (11) where
a anmerdally productive activity ganerates a necatie exiermalty. Sinae
el > €, private onnarship aeatss a lger extiarmal ham then public onn
aship. Clarly bere. tTundias b (¢ edstvhare the inaemeantin ham is
ke then the cain in pro. 5 ad thare are others Where this inaemantis
analkr. T he Tomer could be called relinely strag necative exiemaliies,
and the tfer; relEtively weak necative extermalities!® | n eampke in this

15 1tmay be di¢ aultfor the govammant to prevant such disaiminatian. R ulss faaring
minarities when candidaties are of ‘eqpal abiity” are di¢ ault to enforae when the public
maneger Judoss candidate abiiity, A g disaimination may qperate oermany dmersias
ad ks anot preait dsaiminatian ifthe goeaemmant doss not know eactly whidh
gaups the manageris biased agairst

1 areanpk suppaeb@® ™ B @) B °> (0, B ()=0. T hare edst necative
suhthat @° §B!)> % j%, adabothare edst necative  sudh that the reerse is
e
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Glegay is digpcsal oftodcweste wWhere e artis time spentthinking ebaut
degpar methods of antament ardumping. Suppcee the enects ofFpaor
weste dispasal will notbe eltuntil &rin the future soitis notpassibe t©
hold amanaegerparsaally bk’ 4 public manegeris unaoncamed ebaut
te axsts oFdspcal H onever; a pmate onner will hae an incatne
astacames ad kegp asts b W ith weste of sigit todaty ssaings fran
degpar dspaal culd autnadch eedted amMramatial asts, shifting the
balbene in faor of pivate onnership. H onever; ifthe weste is extranely
114G public onnarship will be preferad. | ustralla is aurrantly aasidening
privatization of the dispasal ofFa stare ofH ayln gessess —  gesses Whidh are
suppad O dsstioy the azae e | pivate maneger may e a sttag
ammerdal inaative smply © Etthe gss into the aimaphere rathertten
udertake astly danical dspaal
Celk (V) ad (V1) rpresait gotimal onnarship when there is a am
merdally uproductive activty that generates a paitive exiermralty. Since
el < €, publiconnarship lecs 1o greater extarmal bare. then private onn
eship. A s befoe this gan must be wadited ecainst tre kss in pro.ts.
W hen the paative extermal ty is reltively strag public onnership is pre
rred athaerwise privale onnership is better. Emargacy serass, sudh as
..1re anbulbne ad resae are good eanpks ofthis rede o . W hikBapuo
ic spirted maneger might prefer to atted all Gl a private ambulbnae ar
..reserice Boss a..nandal disinaaive when the astomer aannot provice
evidanae ofabi ity topay. T he dhaae betinean onnership structures dgpads
an Whether the ast of attading Blke enargades autnads the asst of
unatiended emargendes. A mbulbne serias are pmate in mary parts of
T he doctrine of suaessar bty Where subseuenit onners of the assets are held
bk or iture enviramental acsts assodated wWith the asset; will allbviate the prablem
in sane butnotall draumstanass. 4 suaessaris anly held kebk ifthe ataminatian
is detected and this may oaaurwell after the .. 1/m hes aeesed paratias. P arties may
abo use bankiuptoy © beaome judgament proof and add fding the TUll asts of the

artamination. P itdhiod (199 5) demastiates that the polantial Tor judoemeante proolness
asuress thatan ineducebe extermal sodal ast remairs.
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the U nited States, and publicin the U nited Kingdom and 4 ustraliat®

>RHan aur analysis with a singke asset; gualitatinve infamatian is suf
..dat o establish the daoninance of privale onnership In thWo Gsss.  In
arsst guantitaive infomatian is alnays nesded 1o establish the dam-
inence of public onnarship.  Since estimation of extermal bere. s ToOr nor
mative purpcsss is typically dc ailt armodel sugoests that te ase Tor
public onnership will generally ke mare di¢ ault  esteblish. | evertheless
the privatization inde<, p ~ 4=% + 1, mightbe a useful astbere. tratio
10 sstimate When gotimal onnership is ambiguas. p > 0 indicates piate
onnarship is gotimal and p < 0 mearns public onnership is gotimal T he in
dexis abouselul as asummary ofgualitative fedors thatbvarprvatization.
W henp > 1, extarmal bae.. ts ad pro. tare higheruderpmatization. For
othenalles ofp, the magnitudes of private and extermal bae.. ts nesd tobe
messured and aompared

2.3 Camparisas with Curnrentl iterature

To the best of aur knoMedoe SAdmidt (1991 ; 199 § wes the .. istpgper
distinguish betineen publicand private onnership in an inaamplete attracts
maokel where the gp.armmeanthes sodal welre a6 its dojective?® T he man
agrofthe ..m in his madel is assumed 1 make a non anractibe pmate

18T he disincantive aeated by oanership in this exampke is similar in it o R ajan
ad? incpks (1998). In tharmadel onnarship may reduce (sodally desirebk) inestarit
by undermining an agai’s ex post barcaining pasiian. 1N aurmaodel privatie onnership
may reduce sodally desirebke adtivities when they directly grerate privelie asts. W e are
gakelul ol ug ! ingaks Torpadnting aut this anakgy.

YD e erent dojective fnctias Tor G alter the resulls somenhat W hen G is aptured
by the aastitiacy Bdng te exarmal bere. €t = b) gotimal onnership is stragtior
wad o predict Celk (1), (1), (V) ad (V 1) hae public onnarship as gotimal P riate
onnarship is gotimal in celk (11 ad (V). W ithW =b+ ¢ § 2): assuming¥%’ > 0,
public onnexship is preened in aalk (1), (1), (V) and (V 1), and may be preerred in (111)
ad (V) if! ameddstebsb jB.

20T here are abo a number of papers tht analyze privatizatian in a pasitive palitical
aanany framenak Foreampk B oy ShiEEradV ishny (199 6. Seeabkol qpez-de
Sibnes ShE®BradV ishny (1497).
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inestmante atdate 0 thatinaessss the prdosbi ity that asts will be o
wvhen produdctiaon E@kes plae atdate 1. U nder public onnership, the gov
emmentcan doserve ast atdate 1, and doosss a productian plen thatis
exposte¢dait This honeer; reduas the manegers incantive 1o inest
atdate 0. U nder private onnership, the govemmattinducs mae et dait
inesstihentexane butatthe astofdistoriaary expost regulation. T hus,
Sdmidteplrns wny public..ims can suererfram X -ine¢ daxy, where pn-
ate .. ims swe erfran distarticaery regulation. T he gotimal regmeis fourd
by aomparing these er ets.

In corsst o Sdmidt; the goermmeantin aurmadel is neversu¢ dently
spedalized 1o doserve and negotiate over ex post praduction variabks. [This
assumptiaon of an infamed govemmant under public onnarship is rieplaced
with aur sssumptian, the distinctian betineen public ad pmvate onnership
disgppears. 0 uranalsis is not the anly perspective an this issue; Sdmidt
makes the impartantbesic pantthathang oo mudh infomatian an hurt
gammeant H onever; aurmacelis relatinely pasimaiias. Itanbeuwssdto
eplEn smibraitcomes © Sdmidts madel when G has no informatiaal
ad\entece under public onnership. Suppae the aciMty is caammeardally
productinve. U nder public onnarship, M daosss o bwa bl ofFeat
becase seis bddkingaconmeraalincaine. T his cauld beirnterpreted s X -
iNneC dency. U nderpmate onnership, e artis hiderdue tothe ammeraal
inantinve but may be iNet adently hich If producion generaies a necatinve
extemalty. T his an be intapreted as an insbi ity 10 properly regubEte
acoountior tre extermal ed ect

H art ShE®rad Vishny (1998) enphesize the fct tat diceraitin
atives o impkeEnaettastad galty inémoatias hae been antral O the
priatization deoate in the informal erature. T hey develp an incompEte
aontracts madkel with ex post renegotiatian betneen the govremmeantand the
public apmate maneger: 0 ne ofthar key results is that relative o public
onnarship, pmate onnership gves strager (and sadally exassie) inaan
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tives O bner asts at the eparse of quality. B ut oerall cuality under
private onnership Gan be higer ar loner then under-public onnership.

A Mhoudh H art etal’s analysis ilvolves tno distinct activities, similar
resuls aan be danad in the ae assetvarsian ofFaur madel Suppase the
maneger Gan agece in an adtivity thattis aammerdally productive butgan
eraiss a ncalie exiemalty, Fareanpk the activity reducss producian
axsts but abko reducs product gualty. [T the pvake maneger annot be
made 1o bearthe Tull socdal asts of the quality reductian then the activity
will gnarate a necative extemality?! >Fam aur resulls sboe a private
onrnerwi il dhoose ahigher bvel ofthis activity then apublicmanaecer: 0 pti-
mal onnership dgpands an the relative size ofboth the aosstreduction and the
ceteriaation in galty (clk | ad 1l in the dagam). ITthaeeis rebately
ttke reductian in quality buta substantial astsaing fion the activity then
private onnership will be desirdbe. Canversely whare astsaincs are adt
wadhed by the necative er ects ofquallty deterioratian, publiconnershipwill
be prefened.

0 urmadel an abo be ussd 1 e BN hov piate onnership an yied
hider bk ofgualty ad baaernetasts. Casideran activity thatis aom
merdally productive and generates a pasitive extarmal . Fareampk te
maneger may be abke 1 rase productgualty. [Fthe manegeran aly im-
periectly pture the bare. ts ofFany qualty improement thrauch inaresssd
rralss then rasing gualty will gnerate both inareesed assetvale ad
extemal scdalbere. 522 A private manaegerwi ll dooe ahiger bel ofthe
acivity then a public maneger: P mvate onnership raisss guality and asset
vale ad is unambiguasly desirebe.

0 urfranenak can pture the taxarofthe astvarss galty trade o
inH art etal ad abko axddcs a potattial di¢ ailty of theirmadel H art.
etal assume that the govarmrmant’s utiity Tndian at the ttme of ex past

21Sudh an activity is equivalnt o the investmanteinH art, et al
22T his is equivalaTt o the investmantti inH art, et al
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barganing is gven by the welfaxe ofsadety eduding the utiity ofFthe man
aer: T his aan be justi..ed in terms ofavoting macelwhere the manegerhes
iInsig.. cat poner o elbect the govemmeant H onever; ifa purely namatine
gopraedh is \en G’s uti ity atthe ime ofex post barganingw il be idan
1i.ed with ex post sadal velxe. | sH art et al noie?® ifthe goammeant
s=ks tomaxdimize tolal expost sadal velre the .. istbest can be adnieved.
In this a2 theirmadel does notyield a theary thatis abk to distinguish
betnean public and pmate onnership.

T his prdolm is notunigue o traramabsis. [Tthe goaermrmatt (a) hes
the ability to doserve and negotiate over ex post variebks, ad (b) hes a
purely namative dojective ofimaximizing soaal welfre both expostand ex
aie then the .. 1stbestan beadieed. T he reesn is that G willbewiling
1O ttaskEr resaurcs 10 ay agat so that eagant faoss the margnal soaal
incEtve o inest T he autside onnership analyses of R ajan and 7 incalkes
(1998), adD &l ezaad |l adanoad (1998) ifreintapreted and goplied 1O
e issue of privatie \varsus public onnership, sue erfram the same prdolem.
In contrast. aur mackel is based an a mae infomatiaally caastranad gov
ermat T he..rstbestis notadiieved een ifG iIndudes M s utiity inits
welfxe TUndian because infamatianal arstrants due 1o spedalizatiaon do
not alllovw ex post renegotiatian.

0 re cud arlge that in aur framenorkk the govammattauld mimica
public regme by trarsiening onnarship 1o an uspedalized private party.
Sudh a party wauld be the radpiatit of assetvale and would oy be re
soasbke Tor making sure that the manager does not undertake potentially
\ale dverting actias. T his asgumanttis taned Tortno ressas. T he gos
emmentis dic erat fran other unspedalized pmate onnars since itis ebke
1O ammit®o reman ugpedalized (bang too busy with poltics), ad is ac
auntebke ovolers. H onever; aaunently uspedalized private onnerhes an
inantive 1o spedalize ar allLde with the manecer o enebe herto cgpture

234 art ShiEfrand V ishny (199 7) pece’, Totnoe 6
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ahidernetretum. T hereis itttk pantin the goemmattseling oan un

soedalzed autsice onner since govemmattw il then hae o inaurasss in
martaing this parties actias. T he saaod prdolem with the arlgumentthac
aur theary is notunigee o goemmattonnership, is that onnership auld
anerother residual rigits thatare sodally bae.dal A n unspedalized pi-

\ate onnerwill not select the sodally gotimal el of ex pcost productian
\ariabks, whaeress a sodal weliare maximizng goemmentwill

3 Thetosssstcease

BExtending the madel 1o tho assets, wWith tho potartial manegars, introducss
thepassibi ity chnteracias betnean activities, and mareaomplexonnership
and manecemait igmes. T he singe asset e analyzed aboe provdes
besic resuls Tarthe dhdae betinean public and private onnership. T hefaar
ofthese results is maintained when aasidering multipke assets. Sped. callyy
private onnership is @otimalifthe parsaal desires ofthe manegerarealigned
writh extermal e ects. P ubliconnership is anly prefened ifprivate incatives
adexiemale ects aresut dently misaligad. H onever; inadditan, the'tno
aset e allons us 1 analyze When assets shaud be jantly or ssparately
onned and managed underather private arpublic onnership.

Fareampk when asidering a rahay system, shaud the trads ad
raling stodk be private arpublic? | fprivate shauld they be jantly onned aor
separated? [ faeis private and aeis public shauld the onneroftte pmate
assetabo manace the public ass=t? T he same qQuesstias arise When pnvatiz-
ing ges, ebctriadty orwvwater utiities. Shauld distribution and transmissian
assets be jantly or separately onned and managed? Similarissues emarge
with basic and gpplied researdh infrisstrucdtiure within a unnversity, T hese
ouestias are impartantiorpublicpolia/?, butto the best ofaurknonredce
hae notbean prevasly asiderad in the kerature an privatie varsus public

24ibid fotnote 3
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assetonnership.

W edaote ttemanegers by A ad B, and index theassets by j 2 1, 2g.
0 ther then thar ame’, the manegass are idattical A tdake 0, G deddes
whether eadh individual assettwi il be publidly arprivately onned and which
ofM 2 fA, Bg wll manege it G may dxaose ather a single maneger or
both assets ar dic erentmanegers Toreedh asset?®

T he notatian Toronnership and manecemantregmes is as Ollons. T he
aummy \axiebk z; regpresarts the onnership regme foressetj, where z; = 0
ifasset; is publidy onned ad z; = 1 ifesset is pvate. T he dummy
\aticbE ¢, represatts the manegamattregme forasset; . 119, = 1 then
M marneges asetj Wik, = 0 if)M doss notmanege j. W e assume that
there is anly ae maneger Toreech asset sothak ¢, 0,5 = 0 Torj = 1, 2.
Sine the manecers are idatical with any jant manegematt we assume
that A is sebded s the maneger, and with any separate manegemant, A
manegess assetl and B manegss asset2. T hare are six rebvatt onnership
and maneganait regmes that G mustdoose betinean at date 0:

Un.edpubliconership: 2y =» =0ad¢,, = ¢,y = 1;

Incependently maneged publiconrership: 2, = 2 = 0 ad ¢4 =
P =13

U ni.ed midx@ed onrership: z; 6 2z and o, 4, = ¢y = 1;

I ndeperdently maneged mied onrership z; 6 2, ado,, = ¢y = 1;
U ni.ed prmate onrership: 2, = 2, =1 ado,, = ¢4, = 1; ad

Incepedently maneced pmatie oNrership: 2 = 2, = 1 ad ¢, =
¢op = 1.

25) sbeforg, G alnays press 1 hire amanager foran asset rather then kave any asset
domant and maneger il s remuneratian is set o keep her payar equial O the autsice
partunity of zera
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A tdate 1, managers daose tharactivity ek, T he maneger ofF assst
Jj hes the residual igit oo dooe an e ate; 2 < . Thiseataedts
thealle of assetj throuch the assetvalle TUnclian a;(e;) + a;(e,) Where
a; inherits the prparties of e singe essetesg ad o - << ! <isa
soilber e ect fron the e atassadated with the otherasset W e assume
a;(¢is anae and C2.

T hecde. nitias ofammeraally praductive and ammerdally upralctive
are inhented from the singe asseteee. To acountorpilbereects, we
sy that an adtivity ¢, is axticing ifa); < 0 Toralle,. In this &sg
e activty ¢, hes adpressingeectan assetj s valbe A anmadally
productive actiMty ¢, is weekly aaticing it (ex) + aj(e,) > 0 Toralle,.
T his de.nitian Ggptures the idea that the degpressing e ect of the spillber
doss notautnadh tre pasitive d recter ectoftte e artan its onnassetbvalle.
A N actiMty ¢, is antributary ifa; > 0, ad a cammerdally productive
adtivty is weely aattributory ifa(e,) < aj(e,) Toralle,. In this cesg
the pative spilberis wedker then the direct e ect of the activity an its
onn assetvale W ith analogas reesoning a ammeardally unproductive
activity is weekdy aontributory i’ (e,) + aj (ex) < 0 Toralle,, andis weekly
antiding ifo(ex) > aj(er) Taralle,. De.nitias of stodly anticing
and atributary have qopasite inegualities in all asss indicating that the
silberaeetexsas e drecteect | ofe that the de.nitias are all
q:balZG

A aivities abogenerate exiermalties through theextarmal bae. thundtian
b(ei,es) = 31B (e1)+35B (e2) eE¥eB : <<, ! < isC? andstrictlyinaessing
with B (0) = 0. T he extermalities hae a reltinely smpke tnaiagal fam
that allons us unambiguosly 1o dange thar relatine magituce. A ity
e; gEneraies a necalinve exiamality if 5, < 0 and a pasitive extermality it
B; > 0. T he reltive strength ofen extermali ty is messured by the size ofthe

28 nalgas baal ce.nitias hae the same inecualities, but evallated at particular
bek ofg..
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aet aatj;.

A divity e; aeates disutiity ¢ (e;) Torthe maneger ofessetj whare (¢
hes thesame prgperties s Trtresingke assetcese. 14 manegess both assets,
then total disutity is ¢ (e;) + ¥(ey) 27 Ifatdate0 G dhoosss o retan tho
separate manacers then date 1 activities are selbected simulteneausly by eedh
manecerand aostitute all ash ecpi Ebrium 28

31 SoMgthe madel

Tosohe Tothe gotimal regme, e ... 1st..nd the solutias 1 the maneger’s
prdblm(s), and then substitute the conespadinger arts IMo G s dojectine
fUnction o.nd the hidestval e, || aneger M s prdblem atdate 1 is

Ly, ax 82>¢1Mle(a1(€1) +ai(er)) F9(e1)d+ PonTa(az(ez) + az(er)) i 9(e2)d
(€))

for M = A, B. Farnotational anvenienas we denole the soliias 10 (3)
ase; ™, j 6k wherer is the manegamentregme ether uni..ed (r = u)
arindgaedait (r = i) ad z;, 2z, ae the onnaship regmes forj and &
respectively.

T be..stadaraadtias fram the manegas” prdblams are

Dinziay(es) + i zrcdy(es) = ¢l (e;) @
Trjk=12j6k M=ADBadg¢,é,;=0.
T hesolutias ©O(3) gvenby (4) an be signi..caatly simplk...ed by noting

that regmes with the same \valles of ¢, ,z; and ¢,,,2;, resultin the same
bwel ofectivity e;. T his is summarized in the olloning Enma?

27} dditive separabi ity of er art acst eliminattes any tednical biss tonarcs separate or
Jjantmanegameant

28} swilllbecame gpparantbelon we have ruked autstrategic e ects betnean activities,
by assuming that sssstval e and e art st are additively ssparabE. T hus the equilibria
are in doninatstrateges. W e disasss the general madel with stategc er ects In sectian
34

2T henotatian g in () reérs o the directer ectofamanecer’s activity an the relevant
asets \vale thetis teerectthraugh g .
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L enmal ITM is e manegar of esset;j, ten tedde ofe;”™ salis.es
(1) !0 = elMt = 10 = d; wrered);(d;) T ¢'(d;), and (ii) et = e = ¥ =
m ~ arg min(e)

P roof 4 s M is the maneger ofessetj wehae ¢, = 1. Fareadh of(i10),
(i11) and (u10) wehae ¢;,,2; = 1 ad ¢;,,2, = 0 and T (i01), (i00) and
(u00) wehae ¢;,,2; = 0 ad ¢,,,2, = 0. D irectsubstitutian into (4) yiels
e reult o]

W e adgotthe aavatian of Boeling onnership regmes by (7, 24, 25), but
in goping Enmal, we aouse this notation sigitly. Fareamplk suppae
thatwe wish o ..nd the e arts dosan by eedh maneger under the regme
(r, 21, 29) = (110). Sine2 A is themanegerofassetl by covaitian, sheselbcts
e; = €l = d;. By symmetry, honever; weimagne that B is the manegerof
aesetj in the eboe Bnma and note thatt B dhoses e, = €' = m.

Tablke?2 presats adaerings an acliMty e; a6 afunction of the daracteris:
tics ofspilbvers and conmardal activ ties. Faresse ofnotatian, the olloning
notaticelanvattiasaewssdinthetebke. A spresattedinkbBnmal, e; = d;
is the gotimal e attaken by amanagarwho onrs assetj albne and refects
thediecte ectofadtiMty e; anassethvaleq;. T he e atassadated with a
publidy onned assetj dhasen by amanagerwho albo onrs the privale asset
k isdenotled ¢! = s;. T his retects the spillbver (orindirec) erectofe; an
te\ale of ssseth thrauch o, akre. Frally €)' = ¢; is e e artdosen
by a managerwho onrs both assets and refedts the aamhlined spillberad
drectaeedts ofe; ana; + o T he adaings in tebke 2 Ollo/vdirectly fian
the de.niias ad (4). Fareampk a productive and weekly aontributaory
actimty lkecs Oc; > d; > s; > m. T he aambined er ectdominates, because
both drect ad silber e ects are paitine. T he direct e ectexoss the
soi lber e ect because the activity is Wweekdy aottiributary, T he maneger™s
minimum e artastdxae m is bnestofall and is the actiMty ddce ofa
manegerwithautany incantives inaeesse assetbvale. T heinturian benind
the other rankings in the tebke is simi brly stragitionard.
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To..nd the gotimal regme e need toaambine the activity ranking fran
bk 2 with the dae dfe; ad e; undereadh regme then detarminre the
regme(s) thatmaxdamize Gs paya . T abke 3 can be used Torthe .. 1Istpartof
this calaulation and presats the pairs ofer arts dasen under eedh passible
regme. Fareanpk with uni..ed mixed onnership when assetl is public
(u01), e; = s; adey = dy - T heprivatle maneger of the publicassetwill Ele
accauntofthe spilbera ectofthe actiMty assodated with thatpublicasset
(e1) an herprvete asset butanly ptures the directbare. s of the activity
assadated with her private asset (e2). T he notatian (r, 21, 22) | (eq, e2)
w il be used O IFpresatattries in Bk 3 thatis, | means that riegme
(7, 21, 29) INAUIGES the manegan(s) dooe e ortpdr (e, e;).

GsdjetnetndianisW =b+a; + ag +as + ax iV, Were Vv is the
sum ofmanegerial e artacsts. Gs prdolm is

max W (o) ®)

WheXe o = (¢14, P15, Poa, Pap, 21, 22), Wt ¢, 40,5 = 0, ad W dgpencs ano
thrachthesoltias ©O(3) T™rM = A, B. Inthe mmanderofthe pegper; the
symbd Ais ussd 10 represa it s prefranass. Fareampke (1 01) A(u0 z,)
mears that the regmewth assetl publicand asset2 private is prefened by
G Oayuni..ed gmewth assetl public

Tabks 2 ad 3 an be uised © ik e at bebk Tor evarty anacivebke
regme. H onever; even imiting analysis 1O symmetric Gsess (a; = a; ad
a; = az), there are at bsst & passibk situatias we auld asider: ¢ iven
this mulipidty there are several ways 1 make use of these tebks. FHirst
there are sane s wWhere infomation an the ader of e arts daen is
st dat o indicate the gotimal regme orto esteblish subgotimal regmes.
T hese Gesss are aaaiderad insectian 32 belone Seaodly, sped..ctunctiaal
fams provice a ussiul picture of the trace o' s involved as e move betineen
each passibE regme. In sectian 3.3 we aasider oad..c eamples.
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32 W henis uni.ed onrership gotimal?

P matization with multipke assets can led 1o uni..ed arsgparate onnarship.
B utwhidh of these is qotimal? In this sactian, we aasider draumstancs
where uni..ed onnership is preferred and other asss where itis not W eabo
O Eder manegematt ad presanta\anety of Geess whaere uni..ed manece
matis gotimal

0 bservatian 3.2 begrs by askingwhen itis sodally desireble to privatize
asets oether: T he result of the singe assst e is extended U ni.ed
private onnership is gotimal ifinterasset spilbers are alged with both
aonmerdal and sogal e ects.

U ni..ed pmate onnarship is gotimal if (i) the extermalities are paitinve
ad e ats anmadally praductive and aottributary; (i) the extermaliies
are necatine and e arts are aammeardally uprodudctive and anticting (i)
e; gEnaxales a necative extiemality ad is unproductive and anticting and
ey CENEraiss apaitive extiarmalty ad is produciive and caattributary.

P roof Far (i), from &bk 3 (u,1,1) ! (¢, ) and fiom &bk 2, no other
onrarship iegmew llinduce geatere art A ser artis aammerdally praduc
tive hes pasitive inter-assst i lbvars and pasitive extiermalties, the sadally
gptmale atbeswlleassd ¢, adc,. T hus, by aaxaity of G s dojec
e uni.aed privaie onnarship is the bestregme. T he praofof (i) and (iii)
is analogoLs. o

ToilLstiate the pracical rebvae of dosenation 32 asder ampat
priatization. A Irpartmanecemantis anexamplke ofcammearaally praductine
and aotributary actiMvties. ¢ ood administration improes the retum ata
g\en ampat butako hes a pasitive soilbear o dsstinatian ampat. For
eanpk ifapbles dparture is delhyed due 1 poaor manecemattat the
aignating ampat then its ammal is abo delbyed malking goeratian ofthe
tEeminatingampatmae d¢ alt® 4 saresult curmadel suggssts thatthe

Ftis di¢ ault © wirte aatracts 1o allocake lisbi ity Tor delays, because other ctors
such as weathey, ar delays atotheraiparts an be blemed.
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uni..ed sake ofthe B ritish A ipats i utharty in 1987 wes gopropriate. T he
Federalt oarmanitolit ustrala recaritly pmvatized the airparts in allmajar
datiss exaptSydey. H oneer;, atrary 1 aur moadel it dcse separaie
private onnership 3t

0 bsernatian 32 shons that G anly nests 1o have qualiatinve infomatian
abautexdteamalities ad i lIbars todetermine thatuni...ed private onnership
is gotimal in sane Gess. 1'twi il be seen belowv that this is the anly regme
that e be esteblishad as unembiguasly gotimal withaut reaourse to mea
suremattofbare. . A s som as thare is same antict betneen soaal ad
private incntives, G nests 1o knovw the degree of aottict o determine the
gotimal regme. 1n partiaular; itcan be desirebe tosgparate assetonnarship.

INn cotrast 1 doservatiaon 3.2, propasitian 2 bebow shons that uni..ed
manecamertt migtt remain gotimal even ifuni..ed private onnership is not
gtmal Fareanpk asider the onnership and manegemat of research
and daelpmaitassets. B asc resaardh e art; e, may be aammerdally un
productive (a)(e2) < 0), because it requires astly infrisstructiure and becs
© e exdtamal (hence uncptured) bae. s (6, > 0) due O an insbility
1O patait B asic researdh abo garnerates paatinve spilbars 1o goplied re
seach (o) (e2) > 0), and may be persaally enjoebke 1O same degree ar
provce Imited directbae. ts toamaneger (m > 0). Suppaee; iIsaa@mn
merdally renarding gpoplied researdh activty sudh as the design ofFa new
hightedh product Sudh an adtivity ganeraies a pillber bae. t 1o besic
ressard (o, (e1) > 0), and pasitive extermal bere. s Tor asumers and T
aompetitors Who éan fiee ride anidess (G, > 0).

3V iders and Y arrowv (19 88) disauss the privatization of theBA A . Se=2 1997 and 1998
issues of P ublic U tility R egulators Forum, published by thed ustralilan Camnpetitian and
Casumear Caonmissian, Tor detalb an the sake and regulation ofd ustrallan aparss. In
both ceses, parties argued Tor ssparatke privale onnership toimproe ‘conpetitiar’. Inthe
A wstrallan g this is spuriak. Il asttights are danestic eech majaraty hes anly ae
majara portand distance precludes aompetitian by cambining airand ground transpart
In the U K, aampetition betinsen B ritish aiparts mustbe placed in the aotext ofwider
Eurcgpean alrppartampetiion.
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In summary; goplied researdh e atis aammerdally productinve wWweskly
atbutory, ad generates a paaitive exiamalty. B asic rieseardh eeartis
ammerdally uproductive atherweskly arstragly antributory, and gan
erakss a paitive exiamalty due o nat patatisbi ity ofthe praduct T hare
are three allermatine regmes whidh may be gotimal in this s= uni..ed pni-
\ate and etheruni..ed arindgpendattmixed onnership with publidy onned
besic researth assets.>

U ni..ed onnership intermalizes the pasitive spilbars betneen basic ad
Foplied researdn. T his is desirabke as baoth activities albo provce pasitive
extermalties. B utbecase basic resaardh is ammearaally uproducting it
mightbe betier 1o axaourace this activty thraugh public onnership. P ublic
onrership of basic researdh assets Wil encourace mare basic researdh by
insuEting the maneger fram the asts oftrairactivty. [ Fpublic onnership
is desirablke shaud itilnvolhe uni. ed arindgpendaitmanegemait?

I'Fbasic researth is stragly aontributary;, indgoendant public onnership
wi ll deaesse notinareese this actiM tyy aampared touni...ed privatie onnership.
T his is because the indgpadant public maneger does nottake the spilllbers
iMoacoount | foesic researdh assets are o reman public then they shauld be
maneged by the onners of reiated private gpplied researdh assets (i.e uni.ed
mixed onnership with besic researdh assets publio).

IT basic researdh is weskly aotributory, then indgpendanty maneged
public onnership of the basic researdh asset will encourage basic researdh
rehlthe 1o uni.aed pmate onnership. H onever; beasic researdh will not be
enaouraged as mudh as with uni..ed manegementwith publicdly onned ba
s researdh assets. |ndgpandent public onnership will be gotimal ifuni..ed
manecamatgoss oo ar’. T hatis uni..ed manecemaitmay encourace ex
@&ssi\e basic researdh as the private .. cairns the pi llbverbare. ts without
adng the sogal asts. |ndgpadant public onnership proJdess an interme
date aitcone.

327 his is Tamally shoan belowvin propasition 2.
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T his eamplke hes immeadiate implicatias forthe ddoate oergoermment
onnarship and manegemattofuniversities and otherbesic researdh irnstitir
tas. P ubliconnarship wi il tad 1o encourace besic reseaxdn. B utthis does
notpreclucke private ssctorinvobhanatt |n partiaubar; sttag inkswith... ims
thatuse basic researdh as an inputto tha ronn goplied researdh and develkp-
maTttw ll encourace besic researdh and migtbe prefened to the treditaal
B ritish madkel ofFan indgpendant public uNhvers ty.

P ripasitian 2 famalizes the basid gpoplied resaard eampke aboe. It
abo shons that the govammattwill recuire quantitatine informatian abaut
soi lb.ers befare itcan determine the gotimal mix ofonnership/ manegamant

P rpasitian 2 (i) Ife; isammeadally pralctive and weekly antrilbutory
ad e, iIs anmeardally upralicine and strondly attributory, and loth ac
vies gnaake a posithve exemalty, ten eter uni..ed privaetle onnership
(u11) oruni..ed mi>ed onnership, wh asset2 public (¢10), is gotimal (i)
ITe; is ammmerdally praducive and wesldy aatrilbutory, and e, Is ammer
dally unpralctine and weekdly aattributory, and loth activities geerake a
positive exermalty, ten eter uni..ad privake onnership (ull) or uni.ed
mi>ed onnership wih asset2 public (110), ar indgeendantmided onnership
wh ass=t2 public (711) is goimal

P roof FHan bk 2, the ranking of cammerdally praductive and weekly
ambutry e, IS¢, > d; > s; > m. The ranking Tor aammerdally un
productinve and anficinge; IS s; > m > ¢ > dy Tore;, Weskly aattrib
utay ad s, > ¢ > m > dy Tore; sttagly atributary. >Han bk
3 noe thak (ull) ! (¢, c) ad (i11) ! (dy,dy). W e have (ull) A(ill)
becasgull) generates higher private pro. ts ad exterral bae. ts. U ni.ed
private onnership generates the maxamum pro. ts because all spilberer ects
are inemalized. AHan aboewe hae ¢, > di, ¢ > do, VNidh is good be
A e exiamaltes ae paithe T hraudgh similar reesoningwe éan esteblish
(ull) A (i01), ad (u1l) A (u01). W e canot compare (u11) ad (u10)
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withaut messuring the size of dic erater ects, because (u10) ! (dy, s2) ad
1 > di where e, < so. Far (i), honeverwe can esteblish thak (u11) dami-
nates all other regmes. | ole tak(:00) ! (m,m) ad (v00) ! (m, m) with
cg >made; >m. A Bg (110) ! (dy,m) withe; > d; ande, > m. Far(ii),
(u11) no bbnger daminates (:00) ar (u00) because m > s;. H onever; (i10)
dominates (:00) and (¢00) as it lads O the same kel ofFe; butmae ¢
(abatstill Ess thanc;). H onever; nather (ull) nor(w10) daminate (:10)
nardominate eech other as by ancaity of IV any ofthe thiree iegimes may
be gotimal o

W hile dosenation 32 ad progpasitian 2 presentaodiias foratherun-
..ed onnership aruni..ed manecamait most an. guratias of extiermaliies
and spilbers invole a range ofpotentially gotimal regmes. W hieitmidit
be passibke 1o ruke aut certain onnership and manegamatan. garatias it
is necsssary IO s darquantitative er ects to determine the gotimal regme.
P rpasition 3 illstrates sane of these Gaees™>

Fareanpk adderactivties thatreduce astarinaesse productoual
i, Thee adtivities Gan rase onn pro.thbut in the aosenee of periectly
disaiminatary pridng ked o extermal bae.. ts in the Tom ofinaesssd an
sumersumplbs. T he activities may abko lonerthe pro. s ofother ... ims whase
products beaome relinNely Ess desirebke Tor asumears. P ripasitian 3 (1)
shons thatin sudh draumstanass, jantpubliconnership ofbath ..iMmsis un
desirebE butitmay be sadally gotimal o hae athermixed a-ampktely
private onnership.

In arast. progpasitian 3 (i) asidars ammmeardally praductive aon
fiding activities that ganerate a necative extiemality. ) uality degradatian
in a\ertical production dainis ae eampke® In this situation any riegme
exgptindgendaitprivate onnarship may be gotimal

BKingand P itdiord (199 8a8) presants a number of other examples.
34T his is presatted in mare detaill in sectian 3.3.



P rpasitian 3 (i) I facivties are ammerdally pralctive and weslkdy an
ticing and lboth activities case a positive exarmalty, ten uni.edorince
pencertly managed public onnership ((w00) or (:00)) cannottlee sadally got-
mal and tere exdst TNcAlias a,, a, and numbers 5, and 5, sudh tetany
oter gven regme f{r 1 25, (r 211)g is gotimal (i) IFactivities are am
merdally pralcine and artticing and both activties generake a nagaine
exermalty, ten indgpendantprivake onnership (i11) annotle sadally
timal ad there edst TnNclias a;, a; and numbers 3, ad 3, sudh tatany
otter gven riegme {r025), (rz,0)g is goimal

P roof Far (i) noe fron &bk 3 (r00) !  (m,m) ad (:10) ! (dy,m), and
by &bk 2, d; > m, whidh is good because a (e1) + ol (e;) > 0 Toralle; by
the de. nitian oiweskly anticing whidh mears that the total directer ect
amnads the tolal necatine goillberaect 4 higere;, abo graraies a
ke paite exiermralty. T he eampke bebowvad ..gare 2 shovthatay
other egme Gan be gotimal  Far (i), from ©bEe 3 (i11) ! (d,dy), ad
(ull) ' (e1,¢2), and from bk 2, ¢; < d; Tor productive aatticting ac
tivties. | o the private retum flon (ull) exasscs the retum fian (i11),
becaLse gilbeers are intermalized. H onever;, bnereortunder (ull) abo
keds 1O reducd exdiermal hams. T hus (i11) is doninated. T he proof for
gotimality ofany ather regme aomes fran the exampke bebw ad the ax
respading.gare?. o

33 R esults fram soed..ceampks

T he eanplks ad propaaitias aboe highidt the range of potentially o

tmal igmes. 1N some Gsss uni..ed assstonnarship aruni..ed manegement
is best In other cess, itis betier O sparate assets. T he prpaaias
denastiake the need Tor guentitative infomatian in ader o determine the
gotimalty ofFspad..c regmes.



T his section presants thoeanpks thati liLstrate these quantitatine trace
as. The ..isteanmpk asiders weekly antmbutory spillbers whike the
saaod involves weskly antticting spillbars. A mag other things, these ex
anpks are indicative of when indgpendant private manegematt migit be
gotimal In partiaular; they sugpest thatwhen activities are weskly aontice
ing butinole strag pasitive extermalties indgpendattpmate onnership
is prefened. T his is because itis sadally desirabe to encouracge these activi-
tes butun..ed pmate onnarship takes oo greaitan acoountofthe necative
soilbers betnen assats. Canersely, ifadtivities are weskly aontrbutory;
separate priate onrership will anly be gotimal ifextermalities are mader
akely necatine. | fexiamalties aretoosmall then thebere. ts ohiintermalizing
soi lbers will doninate and uni..ed private onnership is best 1T the exter
nalities are bath necative and Exge same dagree afpublic onnership willbe
preferad in ader o redue the rbattactivities.

Casider e e wWere a;(e;) = e, ada;(e;) = ae, erea 2 (0,1)
represats the degee ofinter.. m spilbber. T he activities are commeardally
pracuctive and weekdy aontributary. Suppase thater artasstis ¢ (¢ = e
adB (e;) = e;. Figare 1 ilstrates the sodally gotimal onnership regmes
fonarias bek dofexeermalties 5, ad 3,.®

T he quedrantwith 54, 5, > 0 ads 1o uni..aed private onnership as per
prapaitian 32(1). Casidartregquedriaitin.garel wth g, > 0 and g, < 0.
0 n the dotied ine begmingat 3, = 3,, iff, is doe O zeg thebae.
of encuragng e; autnagh the asts of exaouragng e; and uni..ed pmate
onnership is qoimal A s 5, Bl sgarate private onnarship of asset 2
beaomes gotimal T his regme reducss the maneger’s incantive o udertake
e; ade;, as spilbvars are notintermalized. A s (5, deaeesss Turther; asset?
shauld be publidy onned in ader to further deaeeese e, . H onever; because
oftre ek spilberofe, an assetl’s \vale itis warthwh e 1o haing the
oner of asset 1 abo manece asset2. T hatis uni.ed mixad onnership

3T he sodal welre aomparisas used 1o gererate ..gure ae are ghven in the gppendix.
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with assetl private is gotimal Eo arte; Is 1o bwitthe athermanageris in
darge dfes=2. Finally, with 5, sut dertly necative the strangsstpassible
incantive o discourace e, etk 1o be gven and separate public onnership
ofaset2 is gotimal

T he mmainingouedratis j,, 5, < 0, whidh illustrates asituatian where
any regme may be qotimal Casiderthe dotied Ire in this regan. A thow
bek of 5, ad (,, aatributary spilbers atnadh the exiarmalities and
uni..ed pmate onnarship is gotimal il oung doan the ing the exterral
ities become mare necatinve and autnach the pasitive er ect of inter-asset
soilbars. Separate private onnership is prefened. A s 5, ad [, aotinue
1 all itis dsirabE 1 hae public onnership of the assetwith the mae
savareextamalty el oing frther; separate mixed onnarship with 2 public
is gotimal as this rgme mae e ectinvely discouragss e; then uni..ed mixed
onnership. Bvantually ifboth activities generate suc dently strang necatine
extemaltes public onnership ofboth assets iIs qotimal

H azatal atti- campetitive activty, sudh as blodedingentry, eampl.es
the moanmattalog te inewth 5, ad 5, necative. T his actiMty bae. ts
other inambent...ims butmakes asumarss warse . T he dxaae betineen
uni..ed ad indgpendatt prvate onnarship dgpencs an the severity of the
e ectaharsumers. | fihe necative e ects ofthese ati- competitive activties
are Ut dently savere, then public onnership migitbe cosidered.

T he trace o' s from prpasitian 3 éan be ilstrated by a sigitmad.. -
ction © the eampke aboke. L eta;(ej) = e; ad ajler) = iae, Whare
a > 0 regpresas the degree ofinter. m spillbver: o/ (¢= e andB (e;) = e;.
Fgure? illstriatss the sagally gotimal onnership regmes forvarias beb
ofexemalities 3, and 3, whena 2 (2,1) %

27
36T his dgpands an the activities beingweakly aattributory. | Fthe activities are stragly
axtibutory, then itmay be desireble to make the assetwith the kss necattive exiermali ty
public a5 this mae e ectively mutss incantives Tor the activity with the mare necatinve
extemalty.
37T he sodal welfare aomparisans used to generatie .. gure tho are givan in the gppendix.
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P rqpasitian 3 (1) is illstrated by the quedratin..gure 2 with 5., 3, >
0, whilke prpasitian 3 (i) is illstrated by the 6,, 5, < 0 quedrant A s
noted aboe the Atler ceee is gpplicabe o spillbvers invertical productian.
Suppae thare are tho assets, Watler supply and water distribution. | ecative
spillbvers betneen assethvallies (a; < 0) are ganerated by reductians inwater
cuality. W hilethis reducss assts (a; > 0), ithes anecative extermal e ectan
axsumess (44, 4, < 0). B ecause ofthe spi lbverar ectbetinean the upstream
and donrstream praducars, separaie privatle onnarship is alnays saaally
dominated by uni..ed privatie onnership. [Tthe reductian in waterguality at
both productian steges is sut dently hamiull ssmessured by 5, and 3, then
public onnership Gan daninate any Tom ofprivate onnership. Similarissues
arie in ral privatization and the ssparation ofraadk and train ampanies in
theU K hes ld toasiderabe aonaem abautvertical spi lbvers and industry
perfamanc.
34 O wvrership with strategc interactian
T he framenark presaied aboe assumes near separabi ity betnean direct
and spilbere ects an assetvale. T his simpl...es the analysis and rEmoes
stralegc e ects under indgpendent manegamatt T he framenak honever;
G essi ly be generalized o albow for strategic interaction, abdatat the ast
of a substantial inaesse In alggbrac ampledty. In addiian, when direct
and spilbeare ects N assetval e hae nan nearinieracias, the actimty
cbss..cation used aboe (ammerdally producive upraductineg  aotribu
tay/ atticing) will only projde a partial adaring of activities.

T ogreralize temodel asidartheassebvale findiasa; (e;, e,) Where
a; : <t £<.! < T heassstvale funaias indude both directer ects ad
ilbers® | ssume thatq;(P¢is C? and anae with «(0,0) = 0. The
extemal bere. tincian is b(ey, e;) With 5(0, 0) = 0 butnesd notbe nearly

3W e haealtered the notation sightly fiam aboe wWhere gy riepresented anly the direct
aect | ovg Gptures spilloerand directer ects.
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sparcbke. T he goammatt wishes 1o doosse onnership and manegement
o maxdmize a; (PE+ ax(EE+ b(PE § ¥ subject © the relbvant manegars’
activity daass. A sbeloe ¥ is the sum ofmanecenal @ atast.

A s an ecampk of the generalized madel aasider a potential researdn
jantventure. A jant\venture may improe sadal welire by intermalizing
soi lbers assodated with ilmowatinve activities. A thesametime these jJant
vaturess may fdlitate cdllbsan (sseKatz 1986 Suzumura 1992). Thede
srabi Ity of researdh jantvatures and tha rtreatimentunder antitrust bas
hes gaerated cosiderabke atroersy (eg Jade ad Teae 1990, Shepiro
adW ilig1990, Il artin1994).

Yi (199§ presaits asimpke madal of researdh jantvantures, where tho
..IMS Gan apearate an ast redudng adtiMty before engeging in Caumot
ampetiian. Cost redudng actimty inaessss aasumer suiplus but ae
..M’ aost redudng actiMty may rase or boner the other ..ims pro.ts. |IT
soilbers (i.e.. onn ast redudian due o the other ..MM’ ast redudng ac
Vvt are st datly hidy then eedh ..m cairs fram the other’s activity.
H aneer; ifspilbvars aresmall then the reductian in pro. ts Gaused by fang
amare e¢ dent... nal productaampetitorautnadh the spillbars, and pro. s
ofae..m &l as the other.. M’ asst redudng actiMtyy Hses.

To asider these @ ects in aur framenakk Bte; = C je; 17,60 be
the astofproduction Tor.im j where j, k = 1,2, j 6 k ady; 2[0,1)#
ITthe inerse marketdamad is P(Q) = A § SQ were @ = ¢; + ¢, ad
Y(e;) = 3 Ee? then under Caumot pracuct market aompetiian ../mm pro. s
analearea; = (1/9S)[A i C+ (2 ivy)e; i (1 §2y;)e]*. A ssumethat
and A aresut dantly lexgesottats; ¢ (e;) isancaeine; ada; +a, iV is
an@eine; ade;. 11( PEequak asumersurpbls thenb = (1/185)[24 §
2C+(14+7,)ej+(1+7;)ex)* . Itis essy toshowvthatob /de; > 0, da;/de; > 0,
Jj = 1,2 adda;/de, > 0 ify; > 0.5 ad da;/de;, < 0 iFy; < 0.5. Inthe

FUnikeY i (199 § the mackel presatied here alllons Tor assymetric spilbvars. H onever;
as themaddl is i Lstrative We restrict atiention o simple demand and ast fundias.
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teminology eboke both adtivities e; ad e; iInvole pasitive extermalities
with e; cotributary ify, > 0.5 and artticingify, < 0.5, and similbady Tor
€s.

Intepret (u11) as privatie onnership with a resserdh jant verture and
(i11) as private onnership withaut a jant vetwre®  1fboth v, ad v,
ead 0.5, eatdaacs udera jJantvatture ¢; ad ¢, Wl be strictly
hgerthen e artdaes withouta jJantvattiure (d; andd,)- A Boeatw il
exd the el dosen under atheronnership regmes (eg- (¢10) whidh an
be interpreted as a jJant\vature betneen aprivate ad apublic..im). A s
the activities ilnvolhe apasitive extermal t/, then ifboth v, ady, exssd 0.5
apmate jarnt\verture w il be soaally gotimal H onever; ifbaoth v, and v,
are bksten 0.5 tend; > ¢; _ m = s; = 0. D gpendingan the ex ectofacst
reduction an asumer suiplus, a prvale jant\vatiure may ormay notbe
prefened 1 pivate onnership withauta jantventure®

T his eample shons howvthe inturian fram sectian 3 may exéiend tomare
ampkx strategc interactias. [takoillustrates the poner of the model 1o
albw Tor asset assymnmetries and 1 hidhlight potattial regmes sudh as a
Jantvature betneen a public ad a privete .. im, vWnhidh may otherwise be
owerbded.

4 Caxdisian
In this pgperwe hae develpad a nd framenark Toraamparing publicad

prmate onnership. T he key ature underying aurmadel and that dic er
entiates itfron the erature is the inabi ity of govaemment to dosene ad

W e use rme (UL 1) O mean a jarntventure in the samesarse as Yi (W9 6. Thus
e activity ddce is uni..ed but production ddass remain indgpendent 1 producian
dxdaewss abouni..ed thenauni..ed ... im woul produce mangpoly adtputand thebere. t
Tunction bwaul depend an the onnership riegme. Intapreting uni..ed onnasship in this
way both wauld unneasssari ly aamplicate the examp e and make aur resullts inaomparsbe
withY i.

“SeeY i (199 6 propasitias 3 and 4 Torsimi b results.
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negoliate oerex postsurpls. Insteed wWe eplore the hypothesis thatgov

emmentcan anly etherban arallowvpolatialval e dvertingactivties. T he
sample madel that results fram this hypathesis is goplicabEe toawide variety
of stuatias invoMng both singke and mulipk assets. W hilke aur results
hae asidacbE intuitve gopeal the ampledty of interactias betineen
onnarship, interasset i llbvers and sadal exiermalities shons the nesd Tor
careful fomal analysis.

0 urmadelis amed atproadingan aganizing framenorkk farpaicy malke
ers. | eshavthatthe gotimalty ofprivate onnership (Writh integrated man
apmattwhere rrbait) may be judosd purely an gualitative Bdars. In
antrast;, the qotimality ofalll other onnership and maneganentregmes willl
dgpaend an spad.. cquantitatinve infomatian. In the cseofasinge asset; this
makes the Gse Tarpublic onnarship intnsically mae anpex then thacfor
prmeate onnership. Similarly Tor mulipke sssets regmes ilvolMing public
onnership arssparaie managemaTtmustbe based an stragerevidence then
is sametimes necsssary 1o shavgotimal integrated pmvate onnership.

0 uranalysis makes dearthe tpe chnfamatian thatmnesos tbe cathered
10 esteblish whidh regmes are preierabke. P rectitiaars must aasider how
adhftin onnership interacts with manegeral incartives. Insane Gsss it
may be desirabke 1o aasidaer hanstendard” aambinatias ofonnership and
manecenait Fareampk we showv that it may be desirabke Tor a public
manecer 1o onn and manege related privale assets.

0 urmadelwnss extanded toallovorapreiminary analysis ofstrategcin
teracian in34. T he eeanace ofteleconmunicatias refom inmany aun
tries sugessts thatstrategc e ects Gan be partiaubrdy impartant Strategc
issues shauld proace a ndh researdh tpic for Uture wark

A key result fran aur madel is the nesd Tor policy makers t asider
priatization an a Gseby e basis. W hie itmay be essler 1O make the
Gee Tarpmate onnership rather then public onnership, policy makars stilll
e the burden dfproving ttaireese. [ Fthe govermMmattls am is tomaxamize
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sagal welre then a general onnership polioy is unlikely 1o be adaoate.

A ppecix

Haures L et SWW* refer to soaal welkxre under uni..ed private onnership.
Simibarly SWP, SWimi SWuemi and SWY refrtosodalwelfre uderinde
pendantly maneged private onnership, indgpendantly managed mided onn
aship (j pmate), uni..ed mixed onnership ( private) and (@therindgoan
dertly maneged aruni...ed) publiconnership respectinely. Figure 1 is demed
fron the Olbning 21 reltiaships.

SWw § SW? =a+ 3, + (3,

SW § SWm = af; + (1+a)f,+ 5 + (1l + )

SW § SWim = af, +(1+a)b; + 5 +a(l + )

SW § SW™ = af) + B, + 1 + 1a?

SW™ § SW? = af, + 3, + 1 + 1a?

Swue § SW9 =0,+0,+1+«

SW® § SWm =3, +14a

SW® § SWm2 =3 +14q

SWr § SWeml = B, + 1o+ 4

SW* § SW*m2 = 3, + ta+1

SWw § SW9 =0, + 8, + 1+ 2

STy iml i STWim2 — gpy/uml i ST um2 — ﬁ1 iﬁg

SWiml § SWem = §B, il iz«

SWiml g SWWum2 — ﬁl(l i Oé) idiail %a2
SWiml g SW9 :ﬁl—l—%—l-oz
SWim2 g SWuml — ﬁQ(l i Oé) ifiiai %a2

SWimz § SWum? = §6; il i3«

SWm2 § SW9 =3, +1+a

SWumt § SW9 =B + afy + 5 + 2a + 302
SWHm2 § SW9 = By + affy + 3 + 20+ 1a?
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Figure 2 is derived fiom the Olloning 21 relatiaships.

SWimt — glyum

SWim2 — gyyum?

SWw § SW? =« §B3 iB

SWw § SWiml = SWr j SWe™ = 3,(1 ja) iab;+3 ia(l ia)

SW § SWm2 = SW*» § SW*2 =3,(1 ia) iaby+3 ia(l ia)

Swur § SW9=(1 ja)+ 6, + 0

Swir § SWimt = SWw § SWeml =

SWir § SWim2 = SWw § SWum? =

SW § SW9=03,+08,+1 j22a

Swiml iSWZ'mQ — SWZ'ml iSW'qu — SW'uml iSWZ'mQ — SW'uml i
SWHm2 = B, § By

SWimt § SW9 = SWwumt § SW9I =

SWimz § SW9 = SWum2 § SW9 =

ia+ 5,

1
2
% ia+ 06
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Table 1. Optimal Ownership

Externality ® Negative Positive
Commercially ~ O0>h’°>Dh' O<b’<b!
Productive $ b“strong” $ b “weak” Private
e? < ¢l Public Private
p’<p’
Unproductive $b*strong” $ b “ weak”
e’ > ¢l Private Public Private

p°<p’




Table 2: Ranking of Efforts Under Different Regimes

Contributory Conflicting
Weak | Strong | Weak | Strong
Productive G G d; d;
dj S G m
S d; m G
m m S S
Unproductive S S m m
m G S g
G m d; S
dj dj G G




Tables 3: Effort Choice Under Different Regimes

Table 3A:
| ndependent M anagement
Effort [ (i 00) (i10) (i01) (i11)
S
el m d]_ m dl
(S m m ds ds
Table 3B
Unified M anagement
Effort | (u0O0) (ulo) (uldl | (ull
S
€1 m d1 St C1
(S m S do Co




