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A bstract
Privatization is showntoincreasenationaleconomicoutputina

two-sectorfull-employmentgeneral-equilibrium modelbyenhancing
e¢ciencyas ifarelativepricedistortionwerebeingremovedthrough
pricereform, tradeliberalization, orstabilization. T hestaticoutput
gainfromreallocationandreorganizationthroughprivatizationiscap-
tured in asimpleformula inwhichthegain is aquadraticfunction
oftheoriginaldistortion stemmingfrom anexcessivepublicsector.
Substitutionofplausibleparametervalues intotheformulaindicates
that, in practice, the staticoutputgain from privatization may be
large. T hepotentialdynamicoutputgainfrom privatizationalsoap-
pearstobesubstantial.
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1 Introduction
W ithoutexception, theeconomicand institutionalreforms— liberalization,
stabilization, privatization— in the formerly planned economies ofCentral
andEasternEuropesince19 8 9 havebeenaccompaniedbyasubstantialde-
crease in registeredoutput, andthenrecovery. In‡ation, repressed before
throughpricecontrols, rosetohighdouble-digitannualrates inCentraland
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EasternEuropeandtotriple-digitorevenquadruple-digitrates inpartsof
theformerSovietU nion, andthenreceded. U nemployment, concealedbe-
fore, has becomevisible, and has jumped todouble-digitrates in several
countriesintheregion, whileinothersithasremainedlow— thanks, inpart,
to‡exiblelabormarkets.

T hee¤ectsofliberalizationandstabilizationonthepathofoutputfrom
plantomarkethavebeenanalyzedinearlierwork.1 H eretheaim istoo¤er
aparallelanalysisoftherelationship betweenprivatizationandoutputand
toshowthatallthree— liberalization, stabilization, andprivatization— can
be…tted intothesametwo-sector, general-equilibrium framework. Tosee
theconnection, consider…rstthee¤ectsofpriceandtradeliberalizationina
plannedeconomycharacterizedinitiallybyfullemploymentofallavailable
resourcesandbyexcessaggregatedemand, repressedin‡ation, andageneral
shortageofgoodsandservices(G ylfason19 9 3). A llfactorsofproductionare
…xed. W henpricesaresetfree, thegeneralpricelevelrises. T hisgeneralprice
increaseisaccompaniedbyachangeinrelativeprices, becausepricestendto
increasemostinthosesectorswheretheinitialexcessdemandwasstrongest.
A t…rst, outputfallsandunemploymentemergesasine¢cient…rmsgobank-
ruptin thoseparts oftheeconomywhererelativeprices havefallen. T he
resultingcontractionofaggregatesupplyincreasesthepressureontheprice
level. T heslump inaggregatedemandmaytemporarilyreduceoutputand
employmentalsoin thosemarketswhererelativeprices haverisen, dueto
thespill-overe¤ectsofbankruptcies across sectors. T his process continues
untilinnovativeentrepreneursbegintoexploitthenewpro…topportunities
andincentivesarisinginmarketswhererelativepriceshaverisen. W henthis
occurs, resources aredrawn intomoreproductiveemploymentthanbefore
andthedeclineoftotaloutputisgraduallyreversed. T hespeedatwhichidle
resources arethus absorbedintogainfulemploymentelsewheredependson
manyfactors, includinglocalinfrastructureandinstitutionsandthecostsof
adjustmentandinstallationofnewproductivecapacity(M ussa19 82). O ut-
putkeepsrisinguntilallpro…topportunitieshavebeenexploitedinfulland
fullemploymenthasbeenrestoredatahigherlevelofoutputthaninitially.
Byde…nition, moreoutputfrom given inputs entails greatere¢ciencyand
therebymorerapideconomicgrowthovertime. T hishelpsexplainwhylib-
eralizationofdomesticprices andofforeigntradehas tendedtoproducea
sickle-shapedpathofoutputinthetransitionfromplantomarket, essentially
becauseittakes lesstimetodestroythantobuild: unpro…tableenterprises
canbecloseddownovernight, butthefoundingofnew…rmstotaketheir

1See, forexample, B lanchard(19 9 7 ), B runo(19 9 2), B orensztein, D emekas, andO stry
(19 9 3), CalvoanndCoricelli (19 9 3), andW illiamson(19 9 3).
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Figure 1. Central and Eastern Europe and the
Former Soviet Union: The Path of Output 1989-1997
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placetakestime(Figure1).
T hispatternisreinforcedbytheneedtostabilizepricesfollowingtheout-

breakofin‡ationinthewakeofliberalization(G ylfason19 9 8). Toseewhy,
supposethattwotypesofcapital, realand…nancial, bothatconstantprices,
areusedas inputs intoproduction. Financialcapital, includingmoney, en-
ables…rmstoeconomizeontheuseofotherinputs(Fischer19 7 4). Tobegin
with, bothtypesofcapitalareine¢cientlyemployed, becauserepressedin-
‡ation drives awedgebetween themarginalreturns torealand …nancial
capital, andthus distorts e¢ciency. T herestructuringandstabilizationof
theeconomyoccurintwophases. In‡ationrises at…rstandthenrecedes.
Intheinitial, in‡ationaryphase, some…nancialcapitalisreplacedbyphys-
icalcapitalinproduction. Becausephysicalcapitaltakestimetobuildand
install, outputcontractsat…rstas…nancialcapitalisremovedfromproduc-
tion(e.g., tractorsareidle, becausethecashneededtokeeptheminrunning
orderis lacking), butthis declineinoutputistemperedbythegradualac-
cumulationofphysicalcapital. Soonerorlater, however, thesecondphase
sets in as in‡ation is broughtundercontrolandmoney, credit, andother
…nancialassets areredrawn intoproduction. Pro…t-seekingentrepreneurs
begin toexploitthebusiness opportunities created by stableprices in an
increasinglyfavorablebusinessclimate. A sproductionbeginstorecover, in-
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‡ationbegins toslowdown, andincreasedpricestabilitywillreinforcethe
expansionofoutputbyimprovingtheallocationandutilizationofcapital,
therebyincreasingeconomice¢ciency. A s …nancialcapitalbeginstogrease
thewheelsofexchangeandtrade, totaloutputriseslittlebylittletoalevel
correspondingtomaximume¢ciencyintheallocationandutilizationofreal
and…nancialcapitalandotherresources. T hus, liberalizationandstabiliza-
tionproduceaqualitativelysimilarsickle-shapedpathoftotaloutputover
time.

T hispaperattemptstoextendtheabovestorytoconsiderthereactionof
outputtoprivatization. B yprivatizationismeantthetransferofproductive
capacity(asopposedtotheprovisionofpublicgoods)fromthepublicsector
totheprivatesector. Byassumption, thepublicsectorproducesgoodsand
servicesoflowerquality, andatlowerprices, thantheprivatesector(Blan-
chard19 9 7 ). T his assumptionseems toaccordwellwiththeexperienceof
mostcommunistcountries. B ydrivingaqualityandpricewedgebetween
privateandpublicoutput, anexcessivepublicsectordistortsproduction, and
reduces itsoverallquality. T heeliminationofthisdistortionincreasesboth
thelevelofnationaleconomicoutputanditsrateofgrowthovertime.

Speci…cally, theaimofthepaperis
(a) toshowhowtheintersectoralreallocationofresourcesresultingfrom

privatizationultimatelyincreasestotaloutputatfullemploymentbyincreas-
ingeconomice¢ciencyas ifarelativepricedistortionwerebeingremoved
througheitherliberalizationorstabilization, eventhoughoutputmayfallin
theshortrun;

(b)todevelopasimpleformulainwhichthepotentialstaticoutputgain
from reallocationthroughprivatizationis proportionaltothesquareofthe
originalquality and price distortion thathas channelled toomuch ofthe
country’sproductiveresources intothepublicsector;

(c)toextendtheformulabyaddingtheoutputgainfromreorganization
(viz., increased’X -e¢ciency’) totheoutputgainfrom intersectoralrealloca-
tionfollowingprivatization;

(d)toconsideralsothepotentialdynamicoutputgain, orgrowthbonus,
from privatizationwheneconomicgrowth is endogenous inthepresenceof
constantreturnstocapitalinabroadsense;and

(e) toprovide arough quantitative assessmentofthe potentialstatic
and dynamicoutputgains from privatization bynumericalsimulations of
conceivablescenarios.

T heanalysistofollowisnotcon…nedtothepathofoutputfromplanto
marketinCentralandEasternEuropeandtheformerSovietU nion, where
privatizationhas beenonlyoneofseveralfactors (including, notleast, the
legacyfromthepast)in‡uencingthebehaviorofoutputduringthetransition
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period. O nthecontrary, theanalysisis intendedtobegeneralandthusalso
applicabletotherelationship betweenthesizeofthestate-enterprisesector
andeconomicgrowthinotherpartsoftheworld.

T hemainpointofthepaperisthatprivatization, byreducingorremov-
ingharmfuldistortionscausedbyexcessivesubsidiesandtaxesandbythus
increasingtheoverallqualityandquantityofoutput, canplayanimportant
role in encouragingthereallocationofresources andthereorganizationof
productionthatarenecessarytofosterafavorabledevelopmentofoutput
andemploymentaftertheinitialpost-reform slump. Inparticular, privati-
zationnotonlyhelpsraisethelevelofoutputperhead, butalsoitsrateof
growthovertime. Inthisrespect, thequalityandpricedistortionresulting
from anexcessivestate-enterprisesectorisnodi¤erentfrom thedistortions
thatresultfrom pricecontrols ortraderestrictions orfrom high in‡ation.
T hesamegeneralframework…tsallthreephenomena— liberalization, stabi-
lization, andprivatization. T his isthemainmessageofthepaper.

2 PrivatizationandO utput: TheStaticStory
O utputY is producedintwoways, intheprivatesector(Ypriv) and inthe
publicsector(Y pub). Privateandpublicoutputareoneandthesamegood,
buttheydi¤erinquality(seeB lanchard19 9 7 ).

Privateoutputis superiortoand, therefore, commands ahigherprice
thanpublicoutput:

Ppriv = (1 + q)Ppub (1)

whereq¸0 representsthequalityandpricedi¤erential. T hismaystem, for
example, from subsidies (atrates) topublicproductionandtaxes (atrate
t) onprivateproduction, sothat, forconsumersandproducerstobewilling
tobuyandsellbothprivateandpublicoutput, wemusthave

(1¡t)Ppriv = (1 + s)Ppub (2)

Equations(1) and(2) implythat

1 + q =
1 + s
1¡t

(3)

whereq issimplyacompositemeasureofthesubsidiestopublicproduction
and taxes on privateproduction, which tend todirectresources from the
privatesectortothepublicsector, therebyreducingtheoverallqualityof
output. Privatization involves areduction in thequalityandpricedi¤er-
entialq, throughlesssubsidiestopublicproductionorlesstaxesonprivate
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Figure 2. Reallocation Gains from
Privatization
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productionorboth. B yfullprivatizationismeantthetransferof(almost)all
stateenterprisestotheprivatesector;thisbringsqdowntozerobyreducing
bothsandttozero. T heproductionfrontierisquadratic:

Ypub = a¡ 1
2 b
Y 2
priv (4)

wherea andbarepositiveparameters. T hefrontierisdescribedbythecurve
C EFD inFigure2, whereO C = a andO D =

p
2 ba. L ateron, anincrease

inprivate-sectorproductivitywillberepresentedbyanincreaseinb, which
movestheinterceptD oftheproductionfrontierandthehorizontalaxisto
theright.

Totalnetoutput(i.e., nationalincome)atconstantprices, Y 0, isthesum
ofprivateandpublicoutputadjustedfortaxesandsubsidies:

Y 0= (1¡t)Y priv + (1 + s)Ypub (5)

A balanced budgetwould require subsidies tobe …nanced by taxes, i.e.,
sYpub = tYpriv, inwhichcaseY 0= Ypriv + Y pub.

Iftotaloutputisexpressedintermsofpublicoutput, withY = Y 0=(1+ s),
thenitfollowsfromequation(5) that

Y =
Ã

1
1 + q

!
Ypriv + Y pub (6)
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where 1=(1 + q) represents thenet(i.e., aftertaxandsubsidy) priceratio
betweenprivateandpublicoutput. Equation(6) depictsthepricelinetan-
gentialtotheproductionfrontieratpointE inFigure2.

Figure2 describestheoptimalallocationofallavailablelaborandcapital
between the twosectors. A tpointE in the …gure, themarginalrateof
transformationequalsthenetpriceratio:

d Y pub
d Y priv

= ¡
µ1
b

¶
Y priv = ¡

1
1 + q

(7 )

sothat, atE, wehave

Ypriv =
b

1 + q
(8)

T his amountofYpriv is shown bythedistance O G in the …gure. H ence,
adecrease in subsidies ortaxes, andtherebyalsoin thequalityandprice
di¤erentialq, increasesprivateproduction. ’Full’privatizationmakes q = 0 ,
bringingtheeconomyfromE toF , whereYpriv = b. T hisamountofY priv is
shownas O H inthe…gure.

T hechange in Ypriv from E toF followingfullprivatization (i.e., the
distanceG H inthe…gure) istherefore

¢ Ypriv = b¡ b
1 + q

=
bq
1 + q

(9 )

T heproportionalincreaseinprivateoutputissimply

¢ Y priv
Ypriv

= q (10)

T hus, thegreatertheinitialqualityandpricedi¤erentialbetweenprivateand
publicoutput, thegreateristheproportionalincreaseinprivateproduction
necessarytoeradicatethedi¤erentialthroughprivatization.

T he correspondingdecrease in publicoutputfollowingprivatization is
foundbyasecond-orderTaylorexpansionaroundpointF inFigure2:

¢ Y pub = f0(¢ Ypriv)¡
1
2
f00(¢ Y priv)

2 = ¡
µ1
b

¶
b
Ã

bq
1 + q

!
¡1
2

µ
¡1
b

¶Ã
bq
1 + q

! 2

(11)
wheref is thequadraticfunction(4) andf0andf00areits …rstandsecond
derivatives.

Byaddingequations (9 ) and(11), thechange intotaloutputresulting
fromprivatizationcanbeshowntoequal

¢ Y =
b
2

Ã
q

1 + q

! 2
(12)
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T hedirect, staticoutputgainfromprivatizationatfullemploymentisthus
proportionaltothesquareoftheinitialqualityandpricedistortion.

Equation(12) canalsobederivedasfollows. Beforeprivatization, when
theeconomy is inequilibrium atpointE inFigure2, totaloutputcanbe
measured in units ofprivate outputby thedistance O A = O G + G A =
O G + G E, becausetheslopeofthelineEA is -1. T hisgives

YE =
b

1 + q
+ a¡ 1

2 b

Ã
b

1 + q

! 2
(13)

A fterfullprivatization, when theeconomyhas reached equilibrium at
pointF in the…gure, whereq has droppedtozero, totaloutputis O B =
O H + H B = O H + H F . T hisgives

YF = b+ a¡ 1
2 b
b2 (14)

Subtractingequation(13) from equation (14) andsimplifyingweagain
getequation(12). T heincreaseintotaloutputfromE toF isthedistance
AB inthe…gure.

A tthemargin, atpointE, thee¤ectontotaloutputofanincreaseinq
canbefoundbydi¤erentiatingYE withrespecttoq inequation(13):

d Y
d q

= ¡ bq
(1 + q)3

< 0 (15)

T herefore, theelasticityofY withrespecttoq, evaluatedattheinitialvalues
ofY andY priv, is

d Y
d q

q
Y
= ¡ bq2

(1 + q)3Y
= ¡

µYpriv
Y

¶Ã
q

1 + q

! 2
(16)

The initialshareofpublicoutputin totaloutputcan be found from
equations(4), (6), and(8):

Y pub
Y

=
2 a (1 + q)2 ¡b
2 a (1 + q)2 + b

·1 (17 )

T heshareofthepublicsectorvariesdirectlywithqandtendsto1 asqtends
toin…nity, butitdoesnotvanishwhenq = 0 , aslongas a > b=2 .

Bydividingthroughequation(12) bytotalpost-privatizationoutputY ,
wecanexpresstheproportionalrateofchangeoftotaloutputfromE toF
inFigure2 asfollows:

g
1 + g

=
1
2

µYpriv
Y

¶Ã
q

1 + q

! 2
(18)
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whereg istheproportionalchangeinoutput(withinitialoutputasabase,
i.e., AB =O A inthe…gure) andYpriv=Y is thepre-privatizationshareofthe
privatesectorintotaloutput;seeequation(17 ). T hechangeinoutputvaries
directlywith(i)thescaleoftheprivatization(thelargerthechunkofpublic
productionthatis transferredtotheprivatesector, thegreaterwillbethe
resultingincreaseinoutput)and(ii)themagnitudeoftheinitialqualityand
pricedistortionq (thegreaterthedistortion, thegreaterwillbethegainfrom
removingit).

2.1 R eallocationversus reorganization
T hee¢ciencygains discussedthus fararisesolelyfrom thereallocationof
resources from thepublicsectortotheprivatesector. T here is reasonto
expect, however, thatprivatization alsoencourages reorganization within
the private sector, and thus increases its productivity in addition tothe
gainsfromintersectoralreallocation. Todealwiththispossibility, letusnow
extendthemodelbyassumingthatprivate-sectorproductivityincreases in
proportiontotheinitialqualityandpricedi¤erential, accordingto2

¢ b
b
= kq (19 )

wherek is apositiveconstant. W henproductivitygrowth is addedtothe
model, theproductionfrontiermoves totherightfrom O C D toO C M as
showninFigure3. A newequilibriumisreachedatpointK . T hereallocation
gainisshownasbeforebythedistanceAB inFigure2, andthereorganization
gainisshownasB Q inFigure3.

L etus nowgoonanddevelop theexpression forthelattergain, from
reorganization.

T heproductionfrontierinequation(4)needstobechangedto

Y pub = a¡ 1
2 b(1 + kq)

Y 2
priv (20)

tore‡ecttheoutwardshiftshowninFigure3, whereO M =
q
2 ab(1 + kq),

and O D =
p
2 ba and O C = a as before. In viewofequation (19 ), the

coe¢cientb inequation(4) hasbeenreplacedbyb(1 + kq) inequation(20)
tore‡ecttheassumedincreaseinprivate-sectorproductivity.

W eproceedintwosteps. First, letus…ndtheincreaseinprivateoutput.
A tpointK in the…gure, where d Ypub=d Ypriv = ¡1, weseefrom equation

2ForanotherwayofintroducingincreasedX -e¢ciencyintoastaticmodelofintersec-
toralresourceallocation, seeG ylfason(19 9 5).
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Figure 3. Reorganization Gains from
PrivatizationPublic
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(20) thatYpriv = b(1 + kq). Comparingthiswith Ypriv = batpointF , we
seethattheincreaseinprivateoutputfrom F toK is

¢ Ypriv = b(1 + kq)¡b= bkq (21)

T his increase is shownbythedistance H L in Figure3. T heproportional
increaseinYpriv iskq.

T hecorrespondingdecreaseinpublicoutputis foundbypluggingthese
equilibriumvaluesofYpriv atF andK inFigure3backintoequation(20).
G eometrically, weseefrom the…gurethattheadditionaldecrease in Ypub
amountstoH F¡LK inthe…gure, whichisequaltoH B ¡LQ , becausethe
slopeofthelinesFB andKQ is -1. W e…ndH F bysubstitutingYpriv = b
atF intoequation (4) togetYpub = a ¡b=2 . T herefore, atpost-reform
prices (i.e., with q = 0 ), Y = Ypriv + Ypub = a + b=2 , as in equation (14).
To…ndLK , wesubstituteYpriv = b(1 + kq)atK intoequation(20) to…nd
Ypub = a¡b(1 + kq)=2 . A ddingYpriv andYpub atK , weobtain

YK = a +
b(1 + kq)

2
(22)

T hechangeinpublicoutputfrom F toK isgivenby

¢ Y pub =
Ã
a¡b(1 + kq)

2

!
¡

Ã
a¡b

2

!
= ¡bkq

2
(23)
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A ddingequations(21)and(23) showsthattotaloutputhasincreasedby
bkq¡bkq=2 = bkq=2 . Equivalently, theincreaseinoutputfrom F toK can
bemeasureddirectlyas

¢ Y =
Ã
a +

b(1 + kq)
2

!
¡

Ã
a +

b
2

!
=
bkq
2

(24)

T hisexpressionrepresentsthegainfromreorganization. A ddingthistothe
gainfromreallocationshowninequation(12), wegetthefollowingresultfor
thetotaloutputgainfromprivatization:

¢ Y =
b
2

2
4
Ã

q
1 + q

! 2
+ kq

3
5 (25)

Equation(25)simpli…estoequation(12)whenthegainsfromreorganization
areleftout(k= 0 ).

Equations (8), (9 ), and(21) implythattheproportionalincreaseinpri-
vateoutputfromE toK is

¢ Y priv
Ypriv

=
bq

³
1
1+ q + k

´

b
1+ q

= q[1 + k(1 + q)] (26)

Thus, thegreater(i)theinitialqualityandpricedi¤erentialbetweenprivate
andpublicoutputand(ii)thestimulustoproductivityintheprivatesector,
thegreateris theproportionalincrease inprivateproductionnecessaryto
eradicatethedistortionthroughprivatization. Equation (26) simpli…es to
equation(10)whenproductivitydoesnotrespondtoprivatization(k= 0 ).

T heshareofpublic-sectoroutputintotaloutputatthe…nalequilibrium
pointK inFigure3is

Ypub
Y

=
2 a¡b(1 + kq)
2 a + b(1 + kq)

·1 (27 )

T hecorrespondingshareofprivateoutputintotaloutputatK is

Ypriv
Y

=
2 b(1 + kq)

2 a + b(1 + kq)
(28)

T hesumofthetwoshares inequations(27 ) and(28) is 1.
A tlast, theproportionalincreaseintotaloutputfrom E toK is found

bydividingthroughequation(25) bytotaloutputatK andusingequation
(28):

g
1 + g

=
1
2

µYpriv
Y

¶2
4
Ã

q
1 + q

! 2
+ kq

3
5
Ã

1
1 + kq

!
(29 )
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T heultimateoutputgainfromprivatization, fromE toF inFigure2 or
from E toK inFigure3, maybeprecededbyaneconomicdownturnand
increasedunemployment. Privatizationinvolvestherestructuringorclosure
ofbankruptenterprises, andthereallocationoflaborandcapitalreleasedin
theprocesstonew…rms inotherindustriesorlocationsmaytaketime. In
particular, thedecreaseinincomesinthepublicsectormayreducepurchases
from theprivatesector, sothatbothsectors decline in theearlystages of
reform. Therefore, outputmayfollowapathsuchasEI JF inFigure2. A t
I , privateoutputisrestoredtoitspre-reformlevel, andatJ, nationalincome
isrestoredtoitspre-reform level, beforeitsettlesatF.

2.2 N umericalexamples
T hemodeloutlinedaboveenablesustoquantifytheoutputgainsfrompri-
vatization. Forexample, equation(18) enablesustoassesstheoutputgain
from reallocationonthebasis ofjusttwoparameters: (i) thepost-reform
shareoftheprivatesectorintotaloutputYpriv=Y from equation (17 ) and
(ii)thepre-reformqualityandpricedi¤erentialfromequations(1)to(3). If,
forinstance, theshareoftheprivatesectorintotaloutputis increasedto
8/9 andifq = 1, theng = 0:12 5byequation(18).

Considernowasomewhatmoreelaboratenumericalexampletogeta
betterfeelforthemodel. Sets = 0:5 andt= 0:2 5;this makes q = 1 as
before. Further, seta = 12 5and b = 2 0 0 in equation(4). T hen, initially,
Y E
priv = 10 0 byequation (8) and Y E

pub = 10 0 byequation (4). T hatmakes
totaloutputattheinitialequilibrium pointE inFigures 2 and3 equalto
YE = 10 0 + 10 0 = 2 0 0 , assessedatthepost-reform priceratio(which is 1
whenq = 0 ). Suppose, tostartwith, thatk= 0 . Privatizationthenincreases
Ypriv by100 byequation(9 ) anddecreases Ypub by 7 5 byequation(11), so
thattotaloutputY increasesby25 (= 10 0 ¡75), orby12.5 percent, from
E toF inthe…gures. T his isconsistentwithYE = 2 0 0 andYF = 2 2 5from
equations(13) and(14). T heshareoftheprivatesectorintotaloutputhas
increasedto8/9 (= 2 0 0 =2 2 5), as con…rmedbyequation (17 ) when q = 0 .
Substitutingthis valueofYpriv=Y intoequation (18) furthercon…rms that
totaloutputhas increasedby12.5 percent. T his isthereallocatione¤ectof
privatization.

N owconsideralsothereorganizatione¤ectandsetk= 0:2 . Privatization
nowincreases Ypriv by 100 from E toF as before and furtherby 40 by
equation(21) andbecomes 240 (= 10 0 + 10 0 + 4 0 ), whichisanincreaseby
140 percentintoto, seeequation(26). A sbefore, Ypub decreasesby7 5 from
E toF byequation(11) andfurtherby20 byequation(23) andbecomes5
(= 10 0¡75¡2 0 ). TotaloutputY increasesasaresultby45 (= 14 0¡95), or
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by22.5 percent, as iscon…rmedbycomparingYK = 2 4 5fromequation(22)
with YE = 2 0 0 from equation(13). T hesameresultobtains bycomputing
g = 0:2 2 5fromequation(29 ), usingtheresultthatprivatizationreducesthe
shareofthepublicsectorintotaloutputfrom2/3to1/49 byequations(17 )
and(27 ). Fullprivatization, resultingin q = 0 , thus does notresultinthe
eradicationofpublicproductioninthiscase.

Inordertogetafullerpictureofthepossiblemacroeconomicandempir-
icalsigni…canceofincreasede¢ciencyintheallocationofresourcesthrough
privatization, letusnowexperimentwithplausibleparametervaluesinequa-
tion(29 ). T hisisclearlyahighlyspeculativeexerciseinconsiderationofthe
simplicityoftheformulaandtheunavailabilityofreliableevidenceaboutthe
explanatoryparameters.

L etus assumethepriceofpublicoutputinitiallytobeoutoflinewith
thepriceofprivateoutputbyafactorof2, 3, 4, or5, sothatq takes the
values 1, 2, 3, and 4;seeequation (1). Further, assumetheshareofthe
privatesectorintotaloutputfollowingprivatizationtorangefrom0.5 to0.9 .
Forcomparison, theaverage shareofstate-owned enterprises in economic
activityin8 industrialcountriesand40 developingcountries in19 88 was6
percentand11 percent, respectively(seeW orldBank19 9 5). A tlast, setk
equalto0 inPanelA and0.2 inPanelB .T heproportionaloutputgainsthat
followfromtheseassumptionsareshowninTable1.

Table1. StaticO utputG ainsfrom Privatization
PanelA . G ainsfromreallocation

k= 0 Y priv=Y = 0:5 Ypriv=Y = 0:7 Ypriv=Y = 0:9
q = 1 g = 0:07 g = 0:10 g = 0:13
q = 2 g = 0:13 g = 0:19 g = 0:2 5
q = 3 g = 0:16 g = 0:2 5 g = 0:34
q = 4 g = 0:19 g = 0:2 9 g = 0:4 0
PanelB . G ainsfromreallocationandreorganization
k= 0:2 Y priv=Y = 0:5 Ypriv=Y = 0:7 Ypriv=Y = 0:9
q = 1 g = 0:10 g = 0:15 g = 0:2 0
q = 2 g = 0:18 g = 0:2 7 g = 0:37
q = 3 g = 0:2 2 g = 0:34 g = 0:4 9
q = 4 g = 0:2 5 g = 0:39 g = 0:56
Source: A uthor’scomputationsbasedonequation(29 ).

Subjecttotheunderlyingassumptionsmadeabouttheparametersofthe
model, thenumbers in Table 1 implythattheproportionalstaticoutput
gainsfromprivatizationcanrangefrom 7 percentto56percentonceandfor
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all. T hesegainsarepermanent, ceterisparibus. A greaterreactionofprivate-
sectorproductivitytoprivatizationwouldresultin stillhighernumbers in
PanelB .

G ivenadiscountrateof5 percentperyear, thepresentvalueofthese
gainsamountsto1.4to11.2 timesannualnationalincomeonceandforall.
Forcomparison, thesmallest…gureinthetable(g = 0:07)exceedstherough
estimatesofthepermanentstaticoutputgainsexpectedtoemergegradually
fromthemarketuni…cationofEuropein19 9 2 accordingtoCecchini (19 88).

Ifthesenumbers areatallindicativeoftheresults thatwouldemerge
from detailedempiricalcase studies, itseems reasonabletoconcludethat
failingtoprivatizemaybeexpensiveindeed, providedthattheinitialslump
inoutputisnottoodeepanddoesnotlasttoolong.

3 FromE¢ciencytoG rowth
H owdothestaticoutputgainsfromprivatizationreportedinthepreceding
sectionin‡uenceeconomicgrowthovertime?

A ccordingtotheneoclassicalgrowthmodel, thee¤ectsofincreasedstatic
e¢ciencyongrowthcanonlybetemporary. T heymaybelargeandthey
maylastlong, evenfordecades, buteventuallytheywillpeterout, because
growthisultimatelyanexogenousvariableintheneoclassicalmodel.

H ere, instead, weadoptthesimplestpossiblelearning-by-doingversionof
thetheoryofendogenousgrowth(see, e.g., R omer19 86and19 89 ). Suppose
outputis producedbylaborL andcapitalK throughtoaCobb-D ouglas
productionfunction:

Y = ALaK 1¡a (30)

L ettheaccumulatedtechnologicalknow-howrepresentedbyAbetiedto
thecapital/laborratioby

A = E
µK
L

¶a

(31)

whereE isaconstant. T hisiswhatismeantbylearning-by-doing: byusing
capital, workerslearnhowtouseitmoree¢ciently. Itfollowsthat

Y = EK (32)

whereE re‡ectse¢ciency. O utputY dependssolelyonthecapitalstockK
andthee¢ciencyEwithwhichitisusedinproduction. O utputdepends, in
otherwords, onthequantityandqualityofcapital. B ecauseE isaconstant,
outputandcapitalmustgrowatthesamerate, g.
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SupposenowthatsavingS is proportionaltooutputandequals gross
investment, thatis, I = ¢ K + ±K , where± isthedepreciationrate. T hen

S= sY = I = ¢ K + ±K =
¢ Y
E

+
±Y
E

(33)

forgivenE, sothat
g = sE¡± (34)

T herateofeconomicgrowth, inwords, equalsthemultipleofthesavingrate
andthee¢ciencyofcapitaluseE lessthedepreciationrate±. T hisissimply
arestatementoftheH arrod-D omarmodelofgrowth, withtheaddition, due
toR omer(19 86), thatoutputgrowthhereisnotconstrainedbypopulation
growth.3

Pro…tmaximizationrequiresthatthemarginalproductofcapitalbeequal
tothegrossrateofinterest, r + ±:

d Y
d K

= (1¡a)
Y
K
= (1¡a)E = r + ± (35)

Inaclosedeconomy, r canbeviewedas anendogenous variableandE as
anexogenousvariable: r = (1¡a)E¡± byequation(35). If, forexample,
thecapitalshare 1¡a = 1=3, E = 0:3, and ± = 0:0 6, then r = 0:0 4 . If
the G olden R ule holds, then s = 1 ¡a and, hence, g = r by equations
(34)and(35). T herefore, anexogenousincreaseinE— forexample, through
privatization— willraisebothr andg. Inasmallopeneconomy, therolesof
E andr arereversed: r, thedomesticinterestrate, thenmirrorstheforeign
interestrate, whichisexogenousfromthehomecountry’spointofview, and
E becomesendogenous.

G enerally, Ere‡ectsthee¢ciencyofresourceallocationandorganization
intheeconomy. Therefore, allimprovementsine¢ciency— due, forinstance,
toprivatization, pricereform, tradeliberalization, andeducation— resultnot
only in apermanentlyhigherlevelofoutputbyequation (25), butalsoa
permanentlyhigherrateofgrowthofoutputbyequation(34).4 T herefore,
theeconomyfollowsthesickle-shapedpathEI JFKT ratherthanEI JFK V
inFigure4, wherethelabellingoftheverticalaxisconformstoFigures2 and
3. T heshadedareaKTV representsthedynamicoutputgainfromeconomic
reform.

H owlargeis this potentialgrowthbonus?Consider, as anexample, an
economywheresavingis 20 percentofoutput(s = 0:2 ), depreciation is6

3SeealsoG rossmanandH elpman(19 9 1).
4SeeEasterly(19 9 3) foramodelofthelinkages betweenproductiondistortions and

endogenousgrowth.
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Figure 4. The Path of Output Following
Privatization
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percentofthecapitalstock(± = 0:0 6), andthee¢ciencyparameterE is0.3
initially, whichimpliesacapital/outputratioof3.3. T hen, byequation(34),
thegrowthrate g is zeroas shown in Table2. Ifthee¢ciencyofcapital
useincreasesby20 percentinthesensethatoutputrisesbythatmuchfora
givencapitalstock, seeTable1, thenE becomes0.36andtherateofgrowth
risesfromzeroto1.2 percentperyear. T hisincreaseingrowthispermanent
bytheconstructionoftheproductionfunction(32).

Table2. D ynamicO utputG ains from Privatization
± = 0:0 6 E = 0:30 E = 0:36 E = 0:4 5
s = 0:10 g = ¡0:0 3 g = ¡0:0 2 4 g = ¡0:0 15
s = 0:2 0 g = 0 g = 0:0 12 g = 0:0 3
s = 0:30 g = 0:0 3 g = 0:0 4 8 g = 0:075
s = 0:4 0 g = 0:0 6 g = 0:0 84 g = 0:12
Source: A uthor’scomputationsbasedonequation(34).

Speci…cally, themechanismsthatpreventmoree¢ciencyandmoresav-
ingfrom stimulatinggrowthpermanentlyintheH arrod-D omarmodeland
intheneoclassicalmodelareabsenthere, becausetheproductionfunction
(32)exhibitsconstantreturnstocapital. Intheneoclassicalmodel, increased
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statice¢ciencythroughprivatization is equivalenttoatechnologicalinno-
vationthatraises therateofgrowthofoutputonlyas longas ittakes the
economytomovefromonesteady-stategrowthpathtoanother, higherpath.
H owever, thisadjustmentprocessmaytakealongtime. T hemedium-term
propertiesoftheneoclassicalmodelmay, therefore, bedi¢culttodistinguish
empirically from the long-run properties oftheendogenous-growth model
employedhere.

A tanannualrateofgrowthof3 percent, outputperheadwilldouble
every24years, ceterisparibus. G ivenE = 0:3, each10 pointincreaseinthe
savingratewouldincreasegrowthby3percentagepoints. A simultaneous
10 pointincreaseinthesavingrate(say, from 0.20 to0.30)anda20 percent
increaseine¢ciencywouldraisethegrowthratefromnothingto4.8 percent
peryear, andwoulddoubleoutputperheadinlessthan15 years, andsoon.

W hatifthereisnolearning-by-doing?Thenwearebackintheneoclassi-
calworld, whereeconomicgrowthisexogenous. Iftheproductionfunctionis
rewritteninpercapitaterms: y= Ak1¡a, wherey= Y =L andk= K=L, then
equation(35) becomes d y=d k= (1¡a)Ak¡a = r + ±. Solvingthisequation
fork, substitutingtheresultintotheproductionfunction, andapplyingthe
G oldenR ule, weobtainthefollowingapproximationtopercapitaoutput:5

y= A
1
as

1¡a
a (r + ±)¡(

1¡a
a ) (36)

wherebythelong-runsteady-statelevelofpercapitaoutputvariesdirectly
withtechnology(i.e., e¢ciency) andthesavingrateandinverselywiththe
ratesofinterestanddepreciation. Inthiscase, ifthereisnodynamicgrowth
inA, meaningthatprivatizationproducesonlystaticgains ine¢ciency, as
inSection2, therewillbenogrowthinyeither(Y growsatthesamerate
asL, thepopulation).

Even so, statice¢ciencygains can exertastrongin‡uenceon steady-
statepercapitaoutputinthelongrun. Suppose, forinstance, thata = 2 =3.
T hen, by equation (36), a 20 percentincrease in e¢ciencywillraise per
capitaoutputby30 percent, anda50 percentincreasein A willraiseyby
7 5 percent, ceterisparibus. O bserveddi¤erences inpercapitaoutputacross
countriesdonotseemtoexceedthepossibilitiessuggestedbyequation(36).
Ifwe setr = 0 forsimplicityand a = 2 =3 as above, theratioofarich

5T he approximation involved is harmless. A n exactformulation requires replacing
theexponents 1/aand(1-a)/ainequation(36) by1/(1-s) ands/(1-s) infullcompliance
with the G olden R ule. T he G olden R ule is equivalenttothe R amsey R ulewhen the
intertemporalelasticityofsubstitutionis 1 andthediscountrateis 0.
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country’spercapita, yR , tothatofapoorcountry, yP, isapproximately

yR
yP

=
µAR

AP

¶3
2
µsR
sP

¶1
2
Ã
±P
±R

! 1
2

(37 )

T hus, iftherichcountrysavestwiceasmuchasthepoorcountryanddepre-
ciates itscapitalstockatonlyhalfthelatter’space(becauseoftheformer’s
morepro…tableinvestmentinthepast), thenatenfolddi¤erencein income
meansathreefolddi¤erenceine¢ciency.6 O nthesameassumptionsabout
sand±, anincomeratioofyR =yP = 2 0 impliesAR =AP = 4:7.

Totakeaconcretecase, considerKoreaandU ganda, whosepurchasing-
power-parity-adjustedpercapita G N P in 19 9 5 was U SD 11,450 and U SD
1,47 0. T heirsaving(orratherinvestment)rateswere37 percentand16per-
cent(seeW orldBank19 9 7 ). T hen, eveniftheirdepreciationrateswerethe
same, theincomeratioof7 .8 betweenthetwocountriesimpliesane¢ciency
di¤erentialof3.0. Itseems safetoconcludethatdi¤erences between e¢-
ciency, savingandinvestmentrates, anddepreciationacrosscountriescango
alongwaytowardsexplainingwhytheirlivingstandards— and, byimplica-
tion, whytheirgrowthratesontheirwaytotheirsteadystates— di¤er.

4 Conclusion
Inthispaperanattempthasbeenmadetoclarifythee¤ectsofprivatization
onthelevelofnationalincomeanditsrateofgrowthovertime. T hestatic
outputgainfrom privatizationwasmodelledas involvingtheeliminationof
aqualityandpricedi¤erentialbetweenprivateandpublicoutput. W ithin
theframeworkofatwo-sectorfull-employmentgeneral-equilibrium model,
thee¢ciencygainfromeliminatingthequalityandpricedistortioninvolved
wascapturedinasimpleformulainwhichthegainisrelatedtothesquare
oftheoriginaldistortion. Substitution ofplausibleparametervalues into
theformulasuggests thatthetotaloutputgainfrom privatizationmaybe
substantial. Becauseofthee¢ciencyboostthatresultsfromtheintersectoral
reallocationofresourcesandfromreorganization, economicgrowthincreases
permanentlyaccordingtothenewtheoryofendogenousgrowth, oratleast
foratimeaccordingtotheneoclassicalgrowthmodel. T hedynamicoutput
gainisalsolikelytobelarge.

6T heresultisaboutthesameiftheexponents inequation(37 ) arechangedinaccor-
dancewiththeG oldenR ule;seetheprecedingfootnote. Theresultisalsoaboutthesame
iftheinterestrateissetequalto, say, 4percentratherthan0.
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